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Executive Summary

Jointless bridges have become an increasingly common choice for bridge owners because
of their reduced maintenance costs that result from not having joints, leading to lower total lifetime
costs. The Delaware Department of Transportation (DelDOT) has implemented jointless bridge
designs in the recent past to take advantage of the many benefits this approach offers in the long-
term performance and maintenance of the bridge. However, DelDOT has experienced cracking of
the barrier and parapet on a few new jointless bridges, and questions have been raised regarding
the design and construction of jointless bridges, since unlike traditional jointed bridges, the design
and construction of jointless structures are not widely standardized. It is for these reasons that this
synthesis study has been conducted, with the goal to gather and synthesize information on the
design and performance of jointless bridges in the U.S. To achieve this goal, the research team (1)
conducted a literature review of relevant documents on jointless bridges, (2) gathered plans and
details for jointless bridges used in other states, (3) conducted interviews with bridge engineers
from various states, and (4) convened a virtual Round Table meeting of state engineers and

consultants to discuss the design, construction, and performance of jointless bridges.

The literature review revealed past research on jointless bridges that involved survey
questionnaires of various Departments of Transportation on their experiences with jointless
bridges. These surveys showed that some issues have persisted for decades, and knowledge was
not being shared among states that might lead to implementation of best practices for jointless
bridges. From the literature review, it was evident that jointless bridges tend to experience
approach settlement (as do traditional jointed bridges), unpredicted cracking, and are frequently

geometrically limited to accommodate their movement.



Plans and details for jointless bridges were gathered from numerous states. Many of these
details are available to the public, online. They have been organized by type of detail, e.g.,

Approach, Beam, Bearing, Fully integral, etc., and included in an appendix.

Virtual interviews were held with nine state engineers to further learn about current
practices for jointless bridges and explore standardized design and construction details. Many
states consider jointless bridges to be their ideal choice of structure for a new bridge and also work
to rehabilitate aging jointed bridges to be jointless. State DOTs have experienced similar successes
and problems with their new and retrofitted jointless bridges, but each engineer interviewed
expressed that the benefits of jointless bridges far outweigh the shortcomings they have
experienced. States have standardized details for bridge design and construction, and some

provided details or procedures specific to jointless bridges, which have been synthesized.

Following the individual state interviews, a virtual roundtable meeting was conducted with
representatives from DelDOT, the nine states that were interviewed, engineers from four
consulting firms, and faculty and students from the University of Delaware. The meeting included
brief presentations from each of the states and consulting firms, discussion among the entire group,
two break-out sessions, and online poll surveys. Participants discussed their processes and success
with jointless bridges and common issues and solutions were explored. Problems with jointless
bridges that were observed through the literature review continued to be problems discussed
during the roundtable meeting. The consensus of the meeting was that jointless bridges are
valuable structures that reduce maintenance time and costs and sharing knowledge will support

the continued use and innovation of jointless bridges.
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Chapter 1: Introduction

Joints serve an important function in the life-cycle of a bridge. They provide a smooth
transition from one span to another in a multi-span bridge or from the approach roadway to the
deck, and direct water and chemicals off of the deck and away from the bridge. While the cost of
a joint may be small compared to the total cost of the bridge, the consequences of a joint failure
can be significant. It can lead to deterioration of the superstructure, bearings, and substructure in
the form of corrosion of steel girders, spalling of concrete, and erosion of embankments. It is for

this reason that many states are moving towards jointless designs with their new bridges.

In a national survey of bridge owners, 57% said their agency was eliminating most or all
joints in new construction; only 8% said they were not eliminating any joints in new construction.
And for existing bridges, 75% responded that they were eliminating some or most of the joints
during rehabilitation (Shenton, et al, 2016). This interest notwithstanding, jointless designs can be

problematic if not designed, constructed, and maintained properly.

The Delaware Department of Transportation (DelDOT) has implemented jointless bridge
designs in the recent past, to take advantage of the many benefits this approach offers in the long-
term performance and maintenance of the bridge. DelDOT has experienced cracking of the barrier
and parapet on a few new jointless bridges, and questions have been raised regarding the amount
of steel reinforcement needed in the approach and sleeper slab, specifications for backfill, and the
location of construction joints to provide pressure relief. It is for these reasons that this synthesis

study has been conducted.

This research consisted of a literature review of previous surveys of state Departments of

Transportation (DOTs) on their use of jointless bridge structures as well as the current state of



practice of jointless bridges. Subsequent to the literature review, standardized drawings provided
by state DOTs for jointless bridge design and construction in each state were identified and
synthesized. Nine states were then virtually interviewed on their use of jointless bridges, their
successes, and issues with jointless bridges and specific design considerations. From the
interviews, it became apparent that no best practice for jointless bridges could be identified, and a
virtual roundtable meeting was held with representatives from the state DOTs that were
interviewed, consulting firms, DelDOT and the University of Delaware. The roundtable meeting
consisted of discussions regarding design and construction of new jointless bridges as well as

retrofitting existing jointed structures to be jointless.



Chapter 2: Literature Review of Various Jointless Bridge Surveys of State Departments of

Transportation

Executive Summary

The use of integral abutment bridges (IAB) has become more common over the past few
decades in the United States and they have been shown to be an affordable and high quality
alternative to conventional bridges. Due to their relatively new use, integral abutment bridges are
not standardized across the country, and there have been several surveys conducted asking
individual State Departments of Transportation about their IABs. For this report, five past
surveys were reviewed and synthesized to determine what common design practices are used for
integral abutment bridges, what issues these structures have seen and in what areas IABs can be
improved and standardized. These surveys include: a 1999 survey performed by the University
of West Virginia, a 2005 survey done by the Federal Highway Administration, a 2009 survey
conducted by the University of Maryland, a 2009 survey done by the University of Illinois and a

2010 survey performed by the University of Missouri.

A review of each of these surveys showed that, among the states that responded, most
consider their integral abutment bridges to be performing successfully. The design of an IAB
differs from the design of a traditional bridge, so engineers that are tasked with creating these
structures must pay careful attention to their design and construction. Integral abutment bridges
are generally limited in their length and skew due to their lack of joints and bearings, so they are
not practical in all situations. When they are geometrically acceptable, the entire integral
abutment bridge is important to design carefully as they are not standardized across states.
Moreover, some parts of [ABs are known to present more challenges than others, particularly the

bridge’s backwall and abutment, approach slabs, backfill, foundation and thermal loading. Due
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to their integral nature, IAB’s beams, abutments, approach slabs and foundations move as one
unit. This is different than conventional bridges and has been the central cause of issues that
states have reported with their integral abutment bridges. This integral movement directly affects
the design of the intersection of the bridge’s beams, deck, abutment backwall and approach
slabs. It also plays a role in the density of the backfill material, which impacts the approach slabs
directly off the structure and has been seen to cause settlement of the approaches. The structure’s
movement also affects the type and flexibility needed for the bridge’s foundation. Given the
aforementioned challenges, integral abutment bridges are still considered, among many states, to

be a lower cost, lower maintenance option for their bridges in many situations.



2.1 Introduction

Traditionally, bridges are built as either simple span or continuous structures with
expansion joints at the ends of the spans, above the abutments and piers, and bearings for the
beams to sit. This method of design has worked for countless years, but expansion joints and
bearings require continued maintenance and if they are not looked after correctly, their failure
can be detrimental to the entire structure. Joints are expensive and difficult to install and replace
and if they are penetrated by water, road salts or other chemicals, the beams and abutments have
been seen to deteriorate. Bearings allow the beams to move as they expand and contract, and if
they become locked, the bridge will not perform as intended. While there are methods used today
to repair expansion joints and bearings and mitigate any damage that may be caused by their
failure, it is ideal to eliminate them on bridges. For this reason, fully integral abutment bridges,
with no joints or bearings at the ends of the spans, have been designed and implemented. Semi-
integral abutment bridges have also been used which are jointless structures like fully integral
abutment bridges, but they do have bearings. A handful of jointless bridges are multi-span
structures and will have bearings at piers, though single span integral structures are much more
common. Figure 1a shows an elevation view of a conventional bridge with joints. Figure 1b
shows a simplified elevation view of an integral structure without joints and semi-integral
abutments. Figure 1c¢ show a simplified elevation view of a jointless bridge with fully integral

abutments.
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Figure 1a: Elevation View of a Bridge with Joints (Barr, 2013)
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Both integral structures are built with the same approach system consisting of an approach slab,
backfill, and in many cases a sleeper slab. They both typically utilize steel pile foundations as
shown in the figures, though other footing configurations have been constructed.

Integral abutment bridges (IABs) have been reported as less expensive to construct and maintain,
have suffered from less damage to beams and abutments due to corrosive elements and have

been designed and built successfully by many states.

The concrete deck slab of an integral abutment bridge is cast monolithically with the
abutment backwall, or end diaphragm, which encases the girders. Both concrete and steel girders
are used in integral abutment bridges. The backwall is connected to the abutment, typically with
a construction joint between them. The backwall supports the approach slab, retains the backfill
material and is part of the bridge substructure system. An approach slab will be placed off the
bridge adjacent to the end of the deck with a joint between the roadway and the approach slab.
Backfill material is placed behind the backwall and underneath of the approach slab. A typical

section for both a full and semi-integral abutment is shown in Figure 2.
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Figure 2a: Typical Section Through a Semi-Integral Abutment from Illinois DOT
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Figure 2b: Typical Section Through a Fully Integral Abutment from Illinois DOT

All these components act together to form an integral abutment bridge and many act differently

from traditional bridges, so careful design considerations must be taken when using IABs.

Design and construction of integral abutment bridges has been evolving since their first
implementation in the 1930s. There is no federally standard design process for IABs, but through
surveying various Departments of Transportation (DOTs), commonalities have been discovered.
The majority of states that have integral abutment bridges use them for simple geometries with
low skew angles, relatively short lengths and no curvature. All DOTs that use IABs also use
approach systems. These typically consist of an approach slab supported by backfill material and
the abutment backwall on the end closest to the bridge and a sleeper slab closest to the roadway.
IABs have been found to perform best with steel pile foundations over spread foundations due to

the need for added flexibility of the substructure.



2.2 Details of Integral Abutment Bridges from Past Surveys

2.2.1 Overview

Over the past few decades, a variety of organizations have conducted surveys of State
Departments of Transportation to gain knowledge on their use, design, and issues with integral
abutment bridges. Table 1 shows details of the surveys synthesized and full questionnaires that

were sent to DOTs can be found in Appendix A.

Table 1: Details of Surveys

Number of States | Number of States | Number Responding States

Surveyor Year Surveyee ) o
Sent Survey that Responded Responding Utilizing IABs

. . State DOTs in the
University of

L 1999 Northeast & 24 18 11
West Virginia . .
Mid-Atlantic
FHWA 2005 State DOTs 50 39 Not Reported

State DOTSs with similar

University of . .
2009 climate to lllinois 23 16 16

lllinois . .
and/or innovative |ABs
University of |5 50q State DOTs 50 47 4
Maryland
Missouri DOT | 2010 State DOTs 21 20 Not Reported

The overall response to these surveys was that many states use integral abutment bridges as an
alternative to conventional bridges where appropriate due to reduced life-cycle costs and reduced
maintenance. The design and construction of IABs is not standardized across states and there are
a number of areas of integral abutment bridge design and construction that could benefit from
more research and information. Many of the surveys reviewed noted similar challenges with
integral abutment bridges such as their limited geometry, accounting for thermal loading,

approach settlement, and rideability. These challenges have not discouraged states from



implementing internal abutment bridges, but many noted that standardization at the federal
and/or state level would be beneficial. Overall, the surveys were comparable in what questions
they asked, the most common ones were regarding what types of issues the states were currently
facing with their integral abutment bridges. The responses they received to those questions often
centered on thermal loading and approach settlement. Many of the surveys also inquired about
the amount of integral abutment bridges in use and what benefits the DOTs saw with their IABs.
Over time, the surveys revealed that states were continuing to construct integral abutment

bridges due to their beneficial qualities like low cost and reduced maintenance.

2.2.2 Bridge Layout

2.2.2.1 Bridge Length

Most of the states that responded to the surveys reviewed use single span IABs and limit the
total length of their integral abutment bridges and others noted that they allow multi-span
integral abutment bridges with limits on the span lengths. The maximum length allowed varied
among surveys and from state to state. The type of abutment (full or semi-integral), size, grade
and orientation of the piles as well as type of beam all affected the maximum allowable length.
Overall, the allowable length of integral abutment bridges was found to be less than the length of
traditional bridges. Table 1 shows design limitations of bridge lengths provided by the thirty-nine

states that responded to the Federal Highway Administration (FHWA) survey in 2005.

2.2.2.2 Bridge Skew

Integral abutment bridges are often limited to relatively low skews. Higher skewed bridges
are subjected to additional design concerns, and due to the nature of the already complex design

of integral abutment bridges, skews are typically limited. Some of the states that replied to the
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surveys reviewed here noted that they had issues with integral abutments on high skews as the
superstructures were found to be twisting. The allowable skew for an integral abutment bridge is
dependent on the bridge length and type of beam for many states. Typical skews for integral
abutment bridges ranged from zero degrees to forty-five degrees. Table 2 shows design
limitations of bridge skews provided by the thirty-nine states that responded to the Federal

Highway Administration (FHWA) survey in 2005.

Table 2: Design Criteria for Integral Abutment Bridges (FHWA, 2005)

PRESTRESSED

CONCRETE RANGE STEEL GIRDERS RANGE
GIRDERS

MAXIMUM SPAN MAXIMUM SPAN

Full Integral 60 — 200 Full Integral 65 - 300
Semi Integral 90 — 200 Semi Integral 65 - 200
Deck extensions 90 - 200 Deck extensions 80 - 200
Integral Piers 120 - 200 Integral Piers 100 - 300
TOTAL LENGTH TOTAL LENGTH

Full Integral 150-1175 Full Integral 150 - 650
Semi Integral 90 — 3280 Semi Integral 90 - 500
Deck extensions 200 - 750 Deck extensions 200 - 450
Integral Piers 300 — 400 Integral Piers 150 - 1000
MAXIMUM SKEW MAXIMUM SKEW

Full Integral 15-70 Full Integral 15-70
Semi Integral 20-45 Semi Integral 30-40
Deck extensions 20-45 Deck extensions 20 -45
Integral Piers 15-80 Integral Piers 15-No Limit
MAXIMUM MAXIMUM

CURVATURE CURVATURE

Full Integral 0-10 Full Integral 0-10
Semi Integral 0-10 Semi Integral 0-10
Deck extensions 0-10 Deck extensions 0-10
Integral Piers 3 - No Limit Integral Piers 0 - No Limit

2.2.2.3 Curved Bridges

When integral abutment bridges were first implemented, curved geometries were seldom
used (Franco, 1999). This limited the locations where integral abutment bridges could be used as
many roadway geometries called for curved girders. Over time, curved bridges have become
slightly more common, with a handful of states allowing for integral abutment bridges to be
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curved to accommodate roadway geometry, but still recommending against it unless necessary.
There is not much information available on the design, construction and performance of integral
abutment bridges with curved girders as there are not many in use today, and it is an area that

could benefit from additional research and standardization.

2.2.3 Design Considerations for IABs

Integral abutment bridges require careful design considerations that can differ from
traditional bridges. Their connectivity causes additional forces that are not present in non-
integral bridges and consequently there are additional factors that need to be considered while
designing them. Since IABs do not have joints or bearings to absorb forces caused by the
movement of the structure, those loads need to be accommodated in other parts of the bridge that
are not always designed to resist those forces. The interface between the approach slab, bridge
deck, abutment backwall and backfill material is also unique in integral abutment bridges and

requires additional thought and care when designing, detailing and constructing IABs.

2.2.3.1 Thermal Loads

In conventional bridges, the movement of the superstructure due to thermal expansion
and contraction is accommodated by the expansion joints and bearings. Fully integral abutment
bridges do not have joints or bearings, so these loads must be accounted for in other aspects of
the design. While semi-integral abutment bridges do have bearings that can account for some of
the thermal loading the bridge experiences, there are still additional design challenges for
thermal loading that must be considered. Due to their jointless nature, thermal loads can be the
controlling loads for IABs, and have even been the cause for some states to completely rid of

them (Paraschos, 2009). States that responded to the surveys reviewed that use integral abutment
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bridges accounted for thermal stresses in different ways, but a point of commonality was that the
approach slabs off the structure will have joints at the ends, which can accommodate a portion of
the thermal movement of the superstructure. Thermal stresses are also accounted for in the
movement of the abutment and backwall as well as flexible piles and sleeper slabs if they are

provided.

2.2.3.2 Creep

Creep stresses in bridges are caused by the materials decreasing in stiffness over time
which results in additional deflections of the superstructure in relatively long spans.
Traditionally, integral abutment bridges have relatively short overall span lengths, so creep is not
always a consideration. For longer IABs, the effects of creep can cause increased moments at the
supports, and from the states surveyed, some do account for this effect. These incidental forces
from creep effects have been found to cause cracks in the bridge abutments which have caused

approach slabs to perform poorly (Thiagarajan, 2010).

2.2.3.3 Backfill

Backfill material is placed on the rear face of the backwall and abutment and underneath
the approach slab. It resists the longitudinal movement of an integral abutment bridge and
supports the approach slab. The backfill material, as well as any water that has infiltrated the fill,
will exert pressures onto the bridge abutment. The nature of these pressures differ slightly from a
traditional bridge due to the fact that the abutment and superstructure move as a unit, and as they
move into the backfill on one end of the bridge, they will pull away from the backfill on the
opposite end of the bridge. This causes both passive and active earth pressures to develop.

Passive earth pressures are exerted on the rear face of the abutment that moves toward the
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backfill, while active earth pressures are exerted on the opposite abutment that moves away from
the backfill (Franco, 1999). Which abutment experiences which type of earth pressure changes as
the abutment and superstructure move. Each state that responded to the survey’s accounts for
these pressures in different ways. Some account for a combination of both types earth pressures,
while others only account for passive earth pressures. The method of calculation for determining
the passive and active pressures that the backfill exerts also differs amongst Departments. A less
compacted backfill will exert smaller pressures on the abutment, and a handful of survey
responders noted that they use a reduction in pressure to design integral abutment bridges with
certain types of backfill. Backfill material for integral abutment bridges is not standardized
across State Departments, but many have similar recommendations and that they provide to their

engineers for IAB design.

Many states that responded to the surveys reviewed noted that they recommend the use of
a compacted granular fill that drains well, such as number 57 coarse aggregate stone, as backfill
for integral abutment bridges. Not all Departments specify a type or density of backfill and leave
the design of the backfill material to the engineer. It is important that the backfill has good
drainage properties because when water infiltrates the backfill and goes through freeze thaw
cycles, the expansion and contraction of the backfill has been seen to cause the approach slab
resting on top to settle and experience transverse cracking. While typically a denser backfill
material would be favorable because a higher density would allow for less water infiltration and
less settlement of the approach slab, that is not the case for integral abutment bridges. This is due
to the cyclical movement of the abutment/superstructure unit, which will compact loose backfill
or loosen compacted backfill that is directly adjacent to the rear face of the abutment and

backwall. This motion creates a new backfill density other than what was placed during
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construction, making the design of the backfill pressures and density challenging, and has led to
backfill being deemed the central cause of issues for some integral abutment bridges (Yen,

2004).

In the surveys reviewed, a few of the states that noted that backfill material has been a
cause of problems in their integral abutment bridges have either eliminated IABs completely or
revised the types of backfill materials that may be used on integral abutment bridges. A handful
of Departments either require or provide the option of the use of alternate materials to be used as
backfill, such as a controlled low strength material (CLSM), colloquially known as flowable fill,
especially in areas with poor soil parameters. As backfill issues continue to arise in integral
abutment bridges, the use of CLSMs is becoming more common (Thiagarajan, 2010). Issues with
traditional backfill materials were noted amongst numerous states that responded to past surveys,
and as time progressed, many DOTs starting researching and utilizing alternative materials. Even
in the most recent survey, conducted in 2010, settlement of backfill is an issue. While it is an
area of design that is important for integral abutment bridges, there is not much information on
ways to mitigate the issues with backfill and it is an area of IAB design that could benefit from

additional research and standardization.

2.2.3.4 Abutment Backwall

In an integral abutment bridge, the deck is monolithic with the backwall, which is cast so
that the ends of the beams are encased within it, with some states connecting reinforced concrete
beams to backwalls using dowels. The backwall is integrally connected to the top of the
abutment, typically though use of a construction joint. This section of the structure is what makes

integral abutment bridges differ from traditional bridges that have joints at the abutments. A
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typical section of an abutment is shown in Figure 3. Beams, deck, approach slab and backfill are

not shown for clarity.
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Figure 3: Typical Abutment Section from Pennsylvania DOT
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Backwalls for integral abutment bridges are frequently constructed with paving notches for the
adjacent approach slab to rest on. Figure 4 shows a section through an integral abutment with a

paving notch.
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Figure 4: Typical Section of an Integral Abutment Bridge Backwall with a Paving Notch
from Pennsylvania DOT

The interface of the approach slab and paving notch has been a location of shear failures
in some states due to erosion of the backfill material which caused a formation of a gap between
the backwall and approach slab. To mitigate failures of the paving notch, many states have
revised integral abutment backwall design to have reinforcement projecting from the backwall to
the approach slab to create a connection between the two. A few states that have responded to
past surveys noted that they have had IAB backwalls suffer from cracking. One cause of the
cracking was found to be insufficient cover of dowels and reinforcement connecting the
backwall to the beams and approach slabs (Franco, 1999). Cracks formed in areas of insufficient
cover after bridges experienced freeze thaw cycles and superstructure expansion and contraction.

While these cracks have been considered minor in some cases, states noted that they will revise
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the design of future integral abutment bridges to ensure proper cover and hopefully prevent this

cracking.

Backfill material that is placed adjacent to the rear face of the abutment and backwall
plays a large role in their design for integral abutment bridges. Backfill exerts pressures onto the
backwall and abutment of a bridge and a number of states have come up with innovate ways to
relieve some of this pressure, other than changing the backfill material. A vertical layer of
cushioning material can be placed on the rear face of the abutment backwall to reduce the earth
pressures that the backwall sees. Numerous materials have been used on integral abutment
bridges for this purpose, including neoprene sponges, flexible foam and corrugated metal sheets.
All of these materials act as pressure relievers, though it is not apparent if one is better than the
others. States that use these materials do not design for the relieved pressure as it is conservative
to still account for the full pressure that the backfill exerts, and the additional material acts as a

factor of safety.

2.2.3.5 Approach Slabs

Nearly all integral abutment bridges are built with approach slabs directly off the
structure that are connected to the abutment backwall. Since IABs have no joints on the bridge, it
is common practice to place joints at the end of the approach slabs. The type of joint at the ends
of approach slab is not consistent across states. Some joint types that are used include; expansion
joints, neoprene seals, open joints and a number of other compressible materials. These joints are
typically the part of integral abutment bridges that require the most maintenance, as the joint
material will wear out over time and will no longer be able to withstand the movement of the

structure.
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Approach slabs that are part of integral abutment bridges need to allow for longitudinal
movement. To accommodate this movement, many states specify that a material needs to be
placed between the bottom of the approach slab and the top of the backfill so that the approach
can easily glide. The type of material varies among states, but it commonly a type of plastic that
is placed on top of the backfill just before the approach slab is constructed. In order to keep the
approach slabs from moving too much, they are often placed on sleeper slabs, which act as
footings for the approach slabs, and create a frictional force between the interface of the two,
somewhat restricting the motion of the approach slabs (Thiagarajan, 2010). This helps to keep
the approach slab attached to the abutment. A typical elevation view of an approach slab is

shown in Figure 5.
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Figure 5: Elevation View of an Integral Abutment Approach Slab (Wabhls, 1990)

A handful of states that have constructed integral abutment bridges with approach slabs
and no sleeper slabs have noted that they have had issues with the approaches pulling away from
the abutment. This has led to the bridge deck failing at the interface of the backwall and

approach slab in extreme cases and poor rideability and spalling in less severe cases.
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Approach slabs are supported by the backfill material that is adjacent to the rear face of
the abutment and backwall of the bridge. The cyclical movement of the abutment and freeze
thaw cycles causes the backfill to change densities and expand and contract, which inevitably
leads to settlement of the approach slab. The settlement often causes the approach slab to crack
and depending on the depth and speed at which the approach slab settles, the cracking can be
anywhere from very mild to severe causing the need to replace the slab. While it has been stated
by numerous researchers and states that approach slabs built with natural backfill materials will
always settle, there are ways that bridge owners have attempted to mitigate this settling. Some
states mentioned in the 1999 survey performed by West Virginia University, that they utilize a
saw cut joint filled with a silicone material at the center line of the structure along the length of
the approach slab, perpendicular to the bridge, to attempt to reduce transverse cracking (Franco
1999). The purpose of this cut was to attempt to relieve the forces that the approach slabs see, but
in the responses some states noted that these cuts were found to be ineffective, and none of the
more recent surveys mentioned the use of these saw cuts. States that undergo less freeze thaw
cycles have found saw cut joints to be more useful than other states because their approach slabs
are not subjected to as much differential settlement. Other methods that have been used to try to
reduce approach slab settlement are the use of buried approach slabs, resurfacing approach slabs
with asphalt overlays and injecting grout into voids under approach slabs that have been in use
and began to settle (Thiagarajan, 2010). All of these methods have been seen to slow the
settlement of integral abutment bridge approach slabs, but each state that responded to the
surveys said that they have not been able to completely stop their approach slabs from settling.
Approach settlement can lead to a bump at the beginning and end of the structure causing poor

rideability conditions, and for some states this poor rideability has been a concern that has led to
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either elimination or reduced use of integral abutment bridges. Due to the integral nature of
jointless bridges, as they accommodate loads, they move as a unit. This affects soil properties
and compaction behind abutments and under the bridge’s approach slabs, which can cause
greater settlement of the bridge approach than that of a traditional bridge. Even though approach
slabs for IABs always settle and require maintenance, it has been reported that it is still less

maintenance than traditional bridges.

2.2.3.6 Foundation

Soil conditions vary widely across the United States and can be a controlling factor in
determining what type of foundation to use for a structure. In reviewing past surveys, it was
found that there were many different acceptable designs for integral abutment bridge
foundations. The commonality amongst most states is that spread footings are rarely used for
integral abutment bridges due to their low flexibility. I[ABs cannot expand and contract at joints
located at the ends of the spans like traditional bridges, and these movements are accounted for
in part, by the bridge’s foundation. Thermal loads on integral abutment bridges generate
additional moments and horizontal forces at the interface of the superstructure and substructure

to accommodate those loads, a flexible foundation is needed.

Steel pile foundations provide the necessary flexibility for integral abutment bridges to
expand and contract under certain geological conditions dependent on factors such as soil
cohesion and depth to bedrock as well as other effects such as anticipated scour and frequency of
freeze thaw cycles. Almost every state that responded to the surveys that inquired about
foundations said that they have had success with the use of steel piles, though not all piles
currently in use on integral abutment bridges have the same shape, size and orientation. The

majority of DOT’s use a variety of standard sized HP piles, but some integral abutment bridges
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have also been built with HSS and pipe piles. When using a pile that is unsymmetric about at
least one axis, like an HP pile, most states said that they orient their piles with the weak axis
parallel to the centerline of bearing (Olson, 2009). Many surveys concluded that this is the best
pile orientation as it will result in maximum flexibly and durability of the piles, but there are
integral abutment bridges in use today that have oriented their piles for strong axis bending
without issue. The flexibility of the foundation piles is important because it has a direct effect on
the maximum length of the bridge. The distance that the top of the pile moves laterally, relative
to the bottom of the pile that is embedded in the earth, effects the amount of axial load that the
pile can carry, which can limit the bridge length if the pile is unable to carry enough load. Since
many states limit either the span length or overall length of their integral abutment bridges to
relatively short distances, it is important that the foundations are flexible enough so that their

lengths are not limited further.

2.2.3.7 Wingwalls

Wingwall design for integral abutment bridges is treated the same, or very similarly, to
their design when used with traditional bridges. Wingwall necessity and shape can be dictated by
the surrounding conditions as well as what the bridge crosses and carries. Both U-shaped wings
and straight wings have been seen to perform well for integral abutment bridges. Occasionally,
wingwalls are built monolithically with their adjacent abutment. When this is the case, many
states limit the length of the wingwalls on integral abutment bridges so that there is less structure
that needs to move with the superstructure/abutment unit as it undergoes thermal movement.
When it is impractical to use short wingwalls, they can be built separately from the integral
abutment bridge and are then designed on their own, separate from the bridge, to be able to

withstand the necessary lateral loads.
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2.3 Strategic Highway Research Program

The most recent Strategic Highway Research Program in 2014 (SHRP2) discussed jointless
bridges and many of the design considerations that DOTs have noted in surveys over the past
few decades were touched upon. Thermal loads are accounted for in two categories, uniform
temperature change based on girder material and soil parameters and temperature gradient based
on location. This method may lead to more accurate thermal movement calculations than what
states were implementing when the surveys were conducted, which could lead to integral
abutment designs that are better equipped to handle thermal loading, a central factor in IAB
design. The SHRP2 also reported that many DOTs use an approach slab length of at least twenty
feet as it has been shown that at twenty feet or more away from the backwall of an integral
abutment bridge, there is significantly less settlement than at the rear face of the abutment. It was
also noted that a porous backfill material is necessary for drainage purposes and will also help to
mitigate approach settlement. Overall, the SHRP2 lays out design provisions for jointless bridges
in two ways: 1) the simplified method of analysis and 2) the detailed methods of analysis. In
order to meet the criteria for the simplified method, bridges must meet certain criteria regarding
their geometry, internal forces, and foundations. If requirements for the simplified method
cannot be met and the detailed process must be used, then the design process for a jointless

bridge structure can be and arduous to ensure that all loads can be resisted by the structure.
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2.4 Conclusions

The following are the major conclusions that have been drawn based on the review of the

prior surveys:

The majority of responding states to the surveys synthesized have implemented
integral abutment bridges.

IABs are cost-effective alternatives to typical jointed bridges.

Many State DOTs limit the use of integral abutment bridges to certain geometric
conditions such as: low skew, short spans, and limited curvature.

Common issues with jointless bridges include accommodating thermal loads,
approach slab settlement and rideability.

Many respondents stated that thermal loads can be pinpointed as a main cause to
cracking in the structure, poor approach slab performance and unpleasant
rideability conditions.

Commonalities across states include the necessity of approach slabs, the use of
flexible steel pile foundations instead of spread footings and the need for a well-
designed backfill material.

2014 SHRP2 report allows for a simplified design method that can be utilized to

design an integral abutment bridge that meets specific requirements.
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Chapter 3: State Department of Transportation Jointless Bridge Details

The Federal Highway Administration (FHWA) provides links to state DOT websites that
house the states standardized drawings as part of their technical resources (FHWA, March 2021).
Each link was explored to locate all structural drawings and it was discovered that a handful of
states include details specific to jointless bridges as part of their standardized drawings, which
have been synthesized and included in Appendix B. The details are sorted by type and state, with
the detail of interest being circled in red on sheets that hold multiple details. An outline of

jointless bridge details synthesized is listed below.

1. Approach Details
Lllinois
Approach Slab Ledge Details
Massachusetts
Integral Abutment Approach Slab Bracket
Minnesota
Bridge Abutment Approach Treatment for Integral Abutments
Michigan
Integral and Semi Integral Abutment Empirical Approach Slab Details
Integral and Semi Integral Abutment Sleeper Slab Details
New Hampshire
Approach and Sleeper Slab Reinforcement
Sleeper Slab Detail for Compression Seal Expansion Joint
Sleeper Slab Detail for Closed Cell Expansion Joint
Sleeper Slab Bearing Strip Detail
Approach and Sleeper Slab Masonry
Approach and Sleeper Slab Reinforcement

Sleeper Slab Elevation
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Pennsylvania
Integral Abutment Approach Slab Details
Rhode Island
Approach Slab Typical Section for Fully and Semi Integral Abutments
2. Joint Details
llinois
Semi-Integral Abutment Joint Details
Massachusetts
Movement Joint Section
New Hampshire
Sleeper Slab Detail for Compression Seal Expansion Joint
Sleeper Slab Detail for Closed Cell Expansion Joint
3. Beams Details
lllinois
Top Flange Clip Detail for Steel Beams on Integral Abutments
Top Flange Clip Detail for PPC Beams on Integral Abutments
Massachusetts
Beam End Details for Integral Abutments
Rolled Beams
Plate Girders
NEBT Beams
Spread Box Beams
NEXT F Beams
Pennsylvania
Beam Ends Supported on Integral Abutments
4. Bearing Details
Hlinois
Integral Abutment Bearing for Steel Beams
New York

Bearing Pad Placement
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Ohio
Bearing Details for Integral Abutments
5.a) Fully Integral Abutment Plan View
Massachusetts
Integral Abutment Plan
Horizontal Section at Integral Abutment Seat

Horizontal Section at Integral Abutment

Ohio

Plan at Integral Abutment

NOTE: Ohio provides similar details for various beam and transition types

Plan at Integral Abutment Diaphragm
Oklahoma

Abutment Details for P.C. Beams
Rhode Island

Integral Abutment Plan at Beam Seats
Pennsylvania

Typical Plan of Integral Abutment
Wisconsin

Integral Abutment Plan
Slab Span with Fixed Seat
Girder Span with Fixed Seat
5.b) Fully Integral Abutment Typical Section
Colorado
Integral Abutment on H-Piles
llinois
Integral Abutment for Steel Beams
Integral Abutment for PPC Beams
Integral Abutment for Slab Bridges
Integral Abutment Details for PPC Beams on Large Grades
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Massachusetts
Section at Center Line of Integral Abutment
Typical Integral Abutment Section (Rolled Beams)
NOTE: MassDOT provides similar details for various types of beams
Typical Integral Abutment Reinforcement
Michigan
Typical Integral Abutment Section
Integral Abutment — Single Row of Piles (Section Through Stub Abutment)
Integral Abutment Backwall
New Hampshire
Typical Integral Abutment Section
Integral Abutment Section Between Girders
Integral Abutment Section at Girders
New York
Integral Abutment Adjacent PC Beams Typical Sections
Ohio
Elevation and Typical Sections at Integral Abutment
NOTE: Ohio provides similar details for various beam and transition types
Oklahoma
Integral Abutment with P.C. Beams Elevation and Typical Section Through Seat
Pennsylvania
Integral Abutment Elevation
Typical Sections Through Abutment
Steel Girders
Concrete Girders
Slab-Abutment Connection Detail
Rhode Island
Front Elevation at Integral Abutment

Typical Sections at Fully Integral Abutment
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Wisconsin

Typical Section Through Integral Abutment Body

5.c) Fully Integral Abutment Diaphragm Details
Lllinois
Steel Beams to Diaphragm Connection for Integral Abutment
PPC Beams to Diaphragm Connection for Integral Abutment
lowa
Integral Abutment and Pier Diaphragm Details
NOTE: Iowa has similar details for various beam types and skew ranges
Ohio
Integral Abutment Diaphragm Detail
6.a) Semi-Integral Abutment Plan View
Ohio
Plan at Semi-Integral Abutment
NOTE: Ohio provides similar details for various beam and transition types
Rhode Island
Integral Abutment Plan at Beam Seats
Pennsylvania
Typical Plan of Semi Integral Abutment
Wisconsin
Semi Integral Abutment Plan
Slab Span with Semi Expansion Seat
Girder Span with Semi Expansion Seat
6.b) Semi-Integral Abutment Typical Section
Colorado
Typical Semi Integral Abutment Section
Lllinois

Typical Semi Integral Abutment Section
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Michigan
Semi Integral Abutment Backwall
New Hampshire
Typical Semi Integral Abutment Section
New York
Typical Semi Integral Abutment Section
Ohio
Elevation and Typical Sections at Semi Integral Abutment
NOTE: Ohio provides similar details for various beam and transition types
Rhode Island
Elevation at Semi Integral Abutment
Typical Sections at Semi Integral Abutment
6.c) Semi-Integral Abutment Diaphragm Details
lllinois
Semi Integral Abutment Diaphragm for Steel Beams
Semi Integral Abutment Diaphragm for PPC Beams
New Hampshire
Semi Integral Abutment Typical Diaphragm Section
Ohio
Semi Integral Abutment Diaphragm Guide
7. Wingwalls, Mechanically Stabilized Earth Retaining Wall and Corner Details
Lllinois
MSE Wall Section at Integral Abutment
MSE Wall Section at Semi Integral Abutment
Corner Treatment of Skewed Integral Abutments
Massachusetts
Wingwall Elevation for Integral Abutments
Integral Wingwall Sections
Horizontal Section of Integral Abutment and Wingwalls

Wingwall Section for Integral Abutments
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Oklahoma
Section Through Wing at Back Face of Integral Abutment Seat
Integral Abutment Wing Elevation
Pennsylvania
Integral Abutment Wingwall Details
Wisconsin
Plan and Section View of Integral Abutment Wingwalls
Wingwall Corner Details for Skewed Integral Abutment Bridges
8. Foundation Details
Colorado
Integral Abutment on Drilled Shafts
llinois
Integral Abutment Pile Orientation

NOTE: Illinois provides similar detail for pile orientation for integral piers

lowa

Integral Abutment Footing Details

NOTE: lowa provides similar details for many beam types & skew ranges

Pennsylvania

Integral Abutment Pile Connection Details

Fixity Arrangement for Multi Span Structures

Mixed Substructure Types with Integral Abutments
Rhode Island

Foundation Plan
9. General Notes
Massachusetts
Integral Abutment Terminology
Construction Notes for Integral Abutments
Pile Notes for Integral Abutments

Designer Notes for Integral Abutments
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Ohio

General Notes for Integral Abutment Construction
Pennsylvania

General Notes for Integral Abutments
Wisconsin

Designer Notes for Integral Abutments

10. Miscellaneous Integral Abutment Bridges State DOT Standard Details

llinois

Integral Abutment Drainage Details

Semi-Integral Abutment Drainage Details

Integral Abutment Headed Bar Placement
lowa

Deck and Drainage Details

NOTE: Iowa has many of these details for various roadway lengths

Massachusetts

Pedestal Plan Details

Deck Placement Sequence

Integral Abutment Backfill

Utility Details at Abutment
Pennsylvania

Waterproofing and Scour Protection Details
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Chapter 4: State Department of Transportation Interviews

Prior to conducting a review of all available state details on jointless bridges, nine states
were interviewed on their use of jointless bridges, their successes and issues with jointless
bridges and specific design considerations. A synopsis of questions posed to each state are listed

below.

General Questions:

Contact information

a. Name
b. State/District
c. Organization
d. Job title
Email address
f. Phone number
1. How many jointless bridges (both full and semi-integral abutment) do you have in your

inventory of state-owned bridges?

2. Under what circumstances would you use a jointless bridge over a traditional bridge?
3. Are you generally satisfied with the way your jointless bridges have performed?
4. Have you experienced any problems with bridges of this type? *

a. If “yes”, please explain some of the problems you have encountered. What
measures have you taken to remedy these problems?
5. Have you set any design limitations on jointless bridges in your state? (i.e., skew, span
length, ADT, etc.) *
6. Do you have construction specifications for jointless bridges? *
a. Have you experienced any construction related issues with jointless bridges?
7. Is there anything else you would like to share?

8. Is there anything you would like to learn about jointless bridges?
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Detail Specific Questions:

1. How do you connect your approach slab and abutment on jointless bridges? *
2. How do you prevent settlement of approach slabs on jointless bridges? *
3. What specifications and design criteria do you have in place for backfill material behind

jointless bridge abutments? *

4. Have there been any issues with rideability on your jointless bridges?
5. How do you account for thermal loads on jointless bridges? *
6. Has there been any cracking (of the abutment, deck, barriers, etc.) in your jointless

bridges that differs from traditional bridges? i.e., excess cracking, premature cracking,
cracking in unexpected locations, etc.*
a.What can this cracking be attributed to? i.e., construction, design
7. What type of foundations do you allow? What constitutes which foundation type is
utilized? *
a. For steel pile foundations, how do you orient your piles, what shape piles do you

allow, what yield strength do you require for your piles?

>

Do you use integral wingwalls with jointless bridges?

©

Have you experienced construction issues with jointless bridges? i.e., sequencing issues,
cracking immediately after construction, improper installation, etc.
*Denotes a question carried over from past surveys (Franco, 1999; Yen & Kup, 2005; Olson et

al., 2009; Paraschos & Amde, 2009; Thiagarajan et al., 2010)

Each state has a unique approach to retrofitting and constructing jointless bridges, but many
issues were common among states. Experience of the states interviewed varied from over 50
years of practice and approximately ten thousand jointless bridges in the states inventory, to
about 10 years of experience and nearly one hundred jointless bridges owned by the state.
Regardless of issues that each state faces with jointless bridges, each said that a type of jointless
bridge is their first choice for new construction, with the majority saying that fully integral

abutments bridges are their initial consideration. The limiting factor for nearly every state was
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the bridge’s expansion length and whether the movement of the jointless bridge will be able to be

accommodated.

Common issues among the states interviewed included cracking in the end diaphragm
and settlement and cracking of the approach slab. Many states have found some remedies to
these issues and agree that the benefits of jointless bridges far outweigh their problems but look
for continued investigation into how to mitigate common concerns. Success among the states
interviewed included (1) jointless bridges requiring less maintenance than traditional bridges, (2)
their substructures and beams having longer life spans and, (3) burying approach slabs, or
eliminating them, leading to reduced settlement. Key highlights of responses from the interviews

can be found in the list below.

lowa:
« Use mostly fully integral abutment bridges
« Lengths are up to 575 for concrete and 400’ for steel
« Experienced issues with diaphragm cracking when beams were locked so that they
could not expand/contract freely
« Use approach slabs, but no sleeper slabs
o Have had issues with approach slab settlement and water infiltration
«  Working to use new slab over backwall detail and fix issues
Maryland:
«  Mostly use jointless bridges on shorter spans (up to 55°)
o Rarely use fully integral bridges, prefer semi-integral
« Do not use approach slabs
« Have not experienced many issues
Massachusetts:
« Use a slab over backwall detail (semi-integral) that has worked for over 100 years,

also own some fully integral abutment bridges
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« Semi-integral abutments have no length, skew, ADT, etc. limitations. Only limiting
factor is the thermal movement, which affects the type of joint

« Bury all approach slabs so that the back of the abutment doesn’t need to be designed
for live load

o Also improves rideability
Minnesota:

«  Majority of bridges owned are not jointless, but since 2004 they have been

constructing most of their new bridges with jointless abutments
o Typically opt for semi-integral abutments because they can be taller

« Jointless bridge maximum length is 300’

« Experienced issues with diaphragm cracking due to beam ends locked in too early, rip
rap settlement leading to pile erosion, approach slab cracking and settlement and joint
failure at the ends of the approach slabs

New York:

« Fully integral abutments are the first choice and will use other jointless structures
only if a fully integral abutment will not work

« Use approach slabs connected to abutment with angled reinforcement supported on
sleeper slab

« Experienced some issues with approach slab settlement and cracking

« New York has been researching how to convert older traditional abutments to semi-
integral abutments without replacing the superstructure

Pennsylvania:

 Fully integral abutments are the first choice and are used on spans up to about 100’
but also own a number of semi-integral abutment bridges

« Experienced issues with approach slab settlement and are mitigating it with
reinforced earth

« Also experienced cracking at the acute corners

Tennessee:
« About half of bridge inventory is jointless
« Lengths are typically 800’ or less for concrete and 400’ or less for steel but have built

jointless bridges as long as 1000°, longer than any other state
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«  Occasional cracking issues and deck deterioration, but substructure always lasts
longer on jointless bridges than on traditional bridges

« For concrete beams, project strands into diaphragm rather than using rebar

 Orient piles for strong axis bending rather than weak axis

« Jointless bridges have more damping than traditional bridges and make them better
for seismic resistance than traditional bridges

Virginia:

« Always use a jointless abutment and must get state bridge engineer approval to use a
jointed abutment

« Invented the “Virginia Abutment” which is a semi-integral detail where the slab
extends over the backwall and there is a tooth joint between the approach and the
deck. A trough collects debris and runoff on the rear face of the backwall.

« Use at grade and buried approach slabs

Vermont:

« Have approximately 60-75 jointless bridges with maximum lengths of about 400’ for
steel and 700’ for concrete

« Issues with backwall cracking between beams due to transverse steel spacing and
wingwall cracking at the acute corner on skewed bridges

« Implemented some curved girder jointless bridges

« Use Vermont Joints which are open joints with steel plates when larger movements

need to be accommodated on longer spans

The nine state interviews provided new insight into current practices in jointless bridge
design and construction. Nearly every state mentioned innovations in their jointless bridges that
included advancements to their abutment details, reinventing approach specifications, and
eliminating previous limits placed on jointless bridge length, skew, and curvature. Common
issues arose in multiple interviews such as unforeseen cracking, settlement and accommodating
movement. Some states noted that along with constructing new jointless bridges, they are
working to retrofit their existing jointed bridge structures to be jointless so that they will have

extended life spans and require less regular maintenance.
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Chapter 5: Roundtable Meeting

While some design and detailing commonalities were identified during the interview

process to exist between states, there was no clear best practice for jointless bridges, so a virtual

meeting was held so that bridge owners, consulting firms, and the University of Delaware could

discuss jointless bridges further. A roundtable meeting was held via Zoom on September 16,

2021 with participants from ten state DOTs, four consulting firms and the University of

Delaware. Meeting participants were chosen based on expertise on jointless bridges, the

literature review, and relationships with the Delaware Department of Transportation. A list of

roundtable participants can be found in Table 3.

Table 3: Roundtable Participants

Affiliation

Name

University of Delaware

Tripp Shenton, Monique Head, Michael Chajes, Hannah Power

Jason Hastings, Craig Stevens, Jonathan Tice, Nicholas Dean, Sean

Delaware DOT
Weaver, Marie Burns, Michael Haddad, Eric Yoder
Iowa DOT Michael Nop
Maryland DOT Jeff Robert
Massachusetts DOT Alex Bardow
Minnesota DOT Dave Dahlberg, Dave Conkel
New York DOT Harry White, Jim Scarlata
Pennsylvania DOT Lloyd Ayres
Tennessee DOT Ted Kniazewycz, Houston Walker
Vermont DOT Jim Lacroix, Bob Klinefelter
Virginia DOT Junyi Meng, Adam Matteo
Pennoni Philip Horsey, Mark Powell, Nate Buttorff, Houston Brown, Tony Manzella
GPI Barry Benton, J.D. Simpson
TYLin Bala Sivakumar, Ryan Becraft
AECOM Adam Heckroth, Neil Shemo
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The purpose of this meeting was to explore the current state of practice, share knowledge
and experiences and discuss innovative design solutions that have emerged for jointless bridges

in recent years. Table 4 shows the agenda for the meeting.

Table 4: Roundtable agenda

1:00 — 1:20 | Welcome, introduction and purpose of roundtable meeting

1:20 —2:00 | State highlight presentations: Brief of experience with jointless bridges

2:00 —2:15 | Consultant highlight presentations: Brief of experience with jointless bridges

2:15 —2:45 | Breakout Session 1: Retrofitting traditional bridges to be jointless
2:45 —2:55 | Break

2:55 —3:25 | Group report out: Synopsis of retrofit discussions

3:25—3:55 | Breakout Session 2: Design and construction of new jointless bridges

3:55 -4:05 | Break

4:05 —4:35 | Group report out: Synopsis of new jointless bridge discussions

4:35—-5:00 | Wrap-up

Throughout the meeting, participants were polled on their use and successes with jointless
bridges. The first poll was conducted after the purpose of the roundtable was discussed and it

regarded the participants use of jointless bridges. The results of the first poll are in Table 5.
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Table 5: Poll 1 Responses

Question 1: Approximately what percentage of the bridges in
your inventory are jointless (fully and semi-integral bridges)?

Answer % of Votes
<10% 20%
10% to 25% 40%
25% to 50% 20%
50% to 75% 5%
75% to 100% 10%
We don't have any jointless bridges 5%

Question 2: Approximately how long have you been
designing/building jointless bridges?

Answer % of Votes
Less than 5 years 5%
5 to 10 years 40%
10 to 20 years 20%
20 to 40 years 15%
More than 40 years 20%
We don't design/build jointless bridges 0%

State and consultant highlight presentations each touched on successes, innovations,
challenges, and areas in need of improvement with jointless bridges. Many successes regarded
extending the life of the beams and substructure and saving time and money on maintaining the
structures. Common challenges noted were cracking, approach settlement and expansion length,
as well as not having a universal resource for jointless bridge details. There are several
innovative solutions to these problems that were discussed during the presentations and
throughout the meeting, notably burying or eliminating approach slabs, expanding design
limitations, and creating various semi-integral abutment details. Slides from the state and

consultant highlight presentations are in Appendix C.
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The second poll was taken at the conclusion of the presentations, and it questioned the

participants experiences on retrofitting existing structures to be jointless, the results of this poll

are in Table 6.

Table 6: Poll 2 Results

Question 1: How often do you retrofit existing jointed bridges
to be jointless?

Answer % of Votes
All the time, every chance we get 17%
Often, but not always 67%
Rarely 17%
Never, we don't retrofit our bridges to be jointless 0%

Question 2: Are you satisfied with the way your retrofitted
jointless bridges have performed?

Answer % of Votes
Yes, very satisfied 39%
Generally satisfied 56%
Somewhat satisfied 6%
Not very satisfied 0%
We don't retrofit our bridges to be jointless 0%

In the first breakout session, the participants were asked questions regarding retrofitting their
existing jointed bridges to be jointless. This retrofit is more costly in construction than
rehabilitation of the existing structure, but there was consensus that the upfront costs are worth
the additional service life, improved rideability and decreased maintenance that are associated
with retrofitted jointless structures. A handful of bridge owners have standardized metrics that
evaluate if a bridge should be retrofitted to jointless which are based on the bridge’s age,
condition and what needs to be replaced among other things. The most expensive part of the
retrofit is typically the ultra-high-performance concrete (UHPC) that is used to create link slabs

which are used to connect adjacent spans that used to be separated by a joint, but as its use
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becomes more common the cost of UHPC has been decreasing. While retrofitting is a common
practice and considered a success, there are issues that arise when a jointed structure is converted
to jointless. Concerns with jointless bridge retrofits include traffic control, designing link slabs,
drainage, and educating engineers and contractors on the change in behavior of the bridge that

the retrofit causes.

The third poll examined the participants policies and success with designing and
constructing new jointless bridge structure: the third poll was taken before the second breakout

session, which focused on this topic. Results of the poll are in Table 7.

Table 7: Poll 3 Results

Question 1: What is your policy on making new bridges jointless?

Answer % of Votes
We always consider jointless for our new bridges 78%
We do on a case-by-case basis 22%
We never consider jointless for our new bridges 0%

Question 2: How would you describe the performance of your new
construction jointless bridges?

Answer % of Votes
Very good, we are quite happy with them 50%
Generally good, but there are areas for
improvement 50%
It's been a mixed bag 0%
Not good, they haven't performed as well as
expected 0%
We don't build jointless bridges 0%

During the second breakout session, construction of new jointless bridges, with both fully
and semi-integral abutments, was discussed. The majority of DOTs prefer fully integral abutment
bridges, and only use semi-integral abutments when the design movement of the bridge is too

great to be accommodated with a fully integral abutment. Overall, there was agreement that both
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types of abutments are valuable and provide the owners with less maintenance and lower life
cycle costs. The main issues associated with fully integral abutments include backwall cracking,
construction sequencing problems leading to unintended movement, and shallow depth to
bedrock. Challenges with semi-integral abutments include bearings moving out of place and
drainage. The states and consultants use a variety of details for semi-integral abutments and
overall reported having very limited issues with all of them. In designs of both fully and semi-
integral abutment bridges where approach slabs are used, settlement was noted. Many of the
participants said that they have worked to mitigate this settlement by using design details such as
reinforced soil and buried approach slabs, or by eliminating the approach slab all together. The
consensus of the roundtable meeting on jointless bridges was that the life cycle cost of these
structures is lower than traditional bridges, there are a handful of common issues with both
retrofitting and constructing new jointless bridges that would benefit from further study to
resolve, and it would be valuable to have a resource of successful jointless bridge details for

future use in design and construction.

43



Chapter 6: Summary

Jointless bridge structures provide a solution to failing bridge joints that lead to high
maintenance costs and deterioration of the super and substructures. Jointless bridges can have
either fully or semi-integral abutments, both of which have joints that are moved off the bridge.
State Departments of Transportation use various methods for designing and constructing their
new jointless bridges and for rehabilitating their conventional bridges to be jointless. Some
commonalities exist across states in terms of standardized details, design limitations, and
challenges faced with jointless bridges, but there is no consensus or standardized practice on how

best to implement them.

The literature review of past surveys that have been conducted of state DOTs on their use
of jointless bridges revealed that many responders had issues with thermal loads, cracking, poor
approach performance and unpleasant rideability conditions. These concerns as well as design
limitations, criteria used to determine if a jointless structure will be used and detailing specifics
were key topics of conversation when interviews were conducted with representatives from nine
different states. Through the interviews, common challenges and successes with both fully and
semi-integral abutment bridges were identified though no clear best practice could be identified.
The nine states interviewed along with four consulting firms, the Delaware Department of
Transportation and the University of Delaware attended a virtual roundtable meeting to further
discuss jointless bridges. The meeting explored the current state of practice, shared knowledge
and experiences and discussed innovative design solutions for jointless bridges. Prevalent issues
with both jointless bridge retrofit and new construction arose, but there was consensus that

jointless bridges perform well overall, have lower life-cycle costs, and will continue to be
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leading choice for bridge designs in the future. Final recommendations based on this research as

listed below.

1. Many states standardize various jointless bridge details, and it is recommended
that Delaware utilize Appendix B to aide in creating their own standardized
details. The Table 8 displays which States currently provide which jointless

bridge details, all of which are provided in Appendix B.

Table 8: States with Standardized Jointless Bridge Details

Various Approach Slab Details IL, MA, MN, MI, NH, PA, RI

Joint Details Specific to Integral & IL, MA, NH

Semi-Integral Abutments

Beams for Integral Abutments IL, MA, PA

Bearings for Jointless Bridges IL, NY, OH

Fully Integral Abutment Details CO, IL, MA, MI, NH, NY, OH, OK, RI,
PA, WI

Fully Integral Diaphragms IL, IA, OH

Semi-Integral Abutment Details CO, IL, MI, NH, NY, OH, RI, PA, WI

Semi-Integral Diaphragms IL, NH, OH

Wingwalls, MSE Walls, Corner Details | IL. MA, OK, PA, WI

Foundation Details CO,IL, IA, PA,RI

General Notes on Jointless Bridges MA, OH, PA, WI

Miscellaneous Jointless Bridge Details IL, IA, MA, PA
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2. While specific details for jointless bridges that will perform best in Delaware
cannot be determined based solely on the performed literature review, interviews
and round table meeting, there are key details and innovations from other states
that provide solutions to common problems that DelDOT should consider while
implementing recommendation 1, and they are as follows:

1. The “Viginia Abutment”, Virginia’s semi-integral abutment design

2. Innovations in link slab use and design, such as New York’s design of link
slabs using UHPC

3. Various states’ designs to eliminate the use of approach slabs for jointless
bridges, such as Pennsylvania and Maryland, or to bury approach slabs
such as Massachusetts

4. States with innovative design details for highly skewed (Tennessee), long
span (Tennessee) and curved girder (Vermont) designs for jointless

abutments
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APPENDIX A

PREVIOUS SURVEY QUESTIONNAIRES



1999 Survey Performed by West Virginia University

APPENDIX C
QUESTIONNAIRE

JOINTLESS BRIDGE DESIGN AND CONSTRUCTION

Y our response to the following questions will be used by the Federal Highway Administration to
develop an agenda for a jointless bridge seminar in the fal of 1996. The seminar is being
developed to assist in technology transfer activities and to provide information on successes and
fallures. Than you for taking the time to fill out this questionnaire, your answers will provide
insight into the development of sound practices and design specifications for jointless bridges.

State Name:

A. JOINTLESS BRIDGE SEMINAR
1. How many individuals do you plan to send to the upcoming seminar?

2. Do you think that a limited number of individuals from the consultant industry should be
invited to attend the seminar? Yes No

3. Would you be willing to share your States current practices/policies and etc. on jointless
bridges at thisseminar? Yes No
If "Yes' what would be the topic and how much time would it take?

(i.e., Successes/Failures, Details that work or Don't Work)

B. GENERAL

1. Inyour state, how many Jointless Bridges are in service?
Integral: Semi-Integral: None:

If "None", what are your future plans on Jointless Bridge Construction?

(If "None", there is no need to fill out the remainder of the questionnaire.)

2. Doesyour State design and construct Jointless Bridges with:
Single Spans: Multiple Spans: or Both:
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. Number of Jointless Bridges based on superstructure type:
Number Max. Span Max. Skew

Sted!:

Prestressed:

. How many Jointless Bridges do you plan to build between 1995-2000?
0-5 6-20 21-50 50 or more

. DESIGN AND DETAILS

. Please attach to this survey, if not previously supplied, any standard details you may have that
relates to Jointless Bridges (i.e., Bearing Details).

. Do you have adesign procedure for Jointless Bridges?
Yes No If Yes, please send atypica design calculation.

. How do you account for temperature (temperature gradient, thermal expansion and contraction
in longitudina and transverse directions), and creep in your designs?

. FOUNDATION

. What is the most common type of foundation used in your State for Jointless Bridges?
Bearing Piles Friction Piles Spread Footing Hinged Abutment
Other ,Describe

. What direction do you orient your piles?

Weak Axis Parallel to the Centerline of Bearing

Strong Axis Parallel to the Centerline of Bearing

Other Pease Describe:

. Under what circumstance do you use spread footing as opposed to pile foundation?
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. ABUTMENT/BACKFILL

. What measure have you taken to reduce passive earth pressures in Jointless Bridges?

. Have you observed any cracking in abutments/wingwalls caused by bridge movement?

. Please provide information on: A. Type of Backfill, B: Gradation, and C: Method and degree
of Compaction.

. APPROACH SLAB

. Please send us a copy of your connection details of an approach dab to a bridge, and approach
pavement.

. Describe any problems you may be having with your approach dabs and how you are dealing
with them?

. RETROFIT (JOINTED TO JOINTLESS)

. How many Retrofit Projects do you plan to undertake during 1995-2000?
0-5 6- 20 21-50

. Please send us the design and construction details for atypical bridge.

. Hasthe retrofitting reduced the maintenance problem of leaking expansion joints?

. What modifications do you make in the foundation for retrofitting?
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5. Approximately, how much does it cost to retrofit atypical joint?
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2009 Survey Performed by University of Maryland

1.Does your state currently build integral abutment bridges?
2.What year did your state first build an integral abutment bridge?
3.What are your reasons for building integral abutment bridges?

4. What problems have you had with integral abutment bridges?



2009 Survey Performed by University of Illinois

APPENDIX A TARGETED SURVEY QUESTIONNAIRES

Questions asked of DOT structural engineers

1.

2.

7.

What are the limits for length and skew of IABs? How were these limits
determined? And have these limits been met or exceeded?

Do you use approach slabs? If so, what is the detail of the slab and the
connection to the abutment?

What typical pile type does your state use? And what is its yield strength?

What typical wingwall geometry does your state use? What are the advantages
of this?

Does your state use a construction joint between the pile cap and the abutment?
Are there any bridges that have been instrumented and studied in your state? Is
data still being collected and is it available? What conclusions were reached?
Has your state made any modifications to IAB design details and usage limits
based on this work?

Can we have a copy of a typical IAB design?

Questions asked of DOT geotechnical engineers

1.

What are the design criteria for pile type? What criteria does your state use for
orienting the piles? Does your state use predrilling, overdrilling, or backfill with
weak materials for piles? How were these criteria determined?

What are the design criteria for backfill gradation and compaction? How were
these determined?

What specifications does your state use for the backfill against the abutment for
countering displacements? Does your state use MSE walls or flowable fill behind
the abutment?

Has your state seen any evidence of ratcheting or passive pressures behind the
abutment backwall?

Are there any bridges that have been instrumented and studied in your state? Is
data still being collected and is it available? What conclusions were reached?
Has your state made any modifications to IAB design details and usage limits
based on this work?

Questions asked of DOT construction and maintenance personnel

1. What are the primary problems that your state has experienced with IABs? How

2.

3.

expensive is it (unit cost) to replace/fix that/those particular problem(s)? How often
does that/those particular problem(s) occur? How do these problems and expenses
compare to those of conventional bridges?

Has your state seen differences in approach slab performance between conventional

and integral abutment bridges?
Has your state seen any evidence of excessive pressures or cracking on the back
wall of the abutments?

4. Has your state observed deck cracking near the abutment?
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2010 Survey Performed by Missouri Department of Transportation

The six basic questions that were asked in the survey were as follows-

I.

2.

Do vou face frequent problems with Bridge Approach Slabs in your state? If ves, how
would you categorize the approach slab problem in your state?

What types of major failures do you see with the approach slabs? (A major failure is one
which would require the replacement of the slab and or extensive mud jacking work to
be performed).

What type of minor failures do you see with approach slabs? (A minor failure is one
where the DOT maintenance personnel would be able to fix the problem).

Are you satisfied with the current design or are you planning to change it?

Do you always specify special backfill for all approach slabs? Or do you have certain
minor routes where no special backfill is specified and that you see a greater number of
approach slab failure problems under those conditions.

Any other thoughts on this problem that you would like to share.



APPENDIX B

STATE DEPARTMENT OF TRANSPORTATION
JOINTLESS BRIDGE DETAILS



1. Approach Details
[linois
Approach Slab Ledge Details
Massachusetts
Integral Abutment Approach Slab Bracket
Minnesota
Bridge Abutment Approach Treatment for Integral Abutments
Michigan
Integral and Semi Integral Abutment Empirical Approach Slab Details
Integral and Semi Integral Abutment Sleeper Slab Details
New Hampshire
Approach and Sleeper Slab Reinforcement
Sleeper Slab Detail for Compression Seal Expansion Joint
Sleeper Slab Detail for Closed Cell Expansion Joint
Sleeper Slab Bearing Strip Detail
Approach and Sleeper Slab Masonry
Approach and Sleeper Slab Reinforcement
Sleeper Slab Elevation
Pennsylvania
Integral Abutment Approach Slab Details
Rhode Island

Approach Slab Typical Section for Fully and Semi Integral Abutments
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OMIT UNDERDRAIN UNDER SLEEPER SLAB [F OPEN GRADED DRAINAGE
COURSE IS USED INSTEAD OF AGGREGATE BASE.

USE SLEEPER SLAB WITH ALL APPROACH SLABS INCLUDING HMA ROADWAY.

EJWP 16| T UNDERDRAIN. FDN.
(SEE NOTES) OR JuP 4 INCH
APPROACH SECTION
SLAB THICKNESS WILL MATCH THE ROAD

APPROACH PAVEMENT THICKNESS (9" MIN.)

USE APPROACH SLAB DETAILS ON STANDARD PLAN R—-45-SERIES WHEN
THE LENGTH OF BRIDGE CONTRIBUTING TO EXPANSION AT AN ABUTMENT
IS LESS THAN 50" FOR CONCRETE BEAM BRIDGES AND LESS THAN 25°
FOR STEEL BEAM BRIDGES.

#*% SEE GUIDE 5.46.01 FOR TERMINATION LIMITS OF AGGREGATE BASE OR
OPEN GRADED DRAINAGE COURSE.

PLAN NOTE:

DO NOT USE WHEELED. ROLLER BASED OR MACHINE MOUNTED COMPACTION
FQUIPMENT TO COMPACT THE SUBGRADE, SUBBASE, AND BASE WITHIN 10
OF THE SLEEPER SLAB AFTER IT IS BUILT.  USE ONLY HAND/PLATE
COMPACTORS.  CONTACT PRESSURE OF COMPACTION EQUIPMENT SHALL

6.20.04B

PREPARED BY
DESIGN DIVISION




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 02/18/14
CHECKED BY: V/ o e e SUPERSEDES:11/28/11
INTEGRAL AND SEMI-INTEGRAL ABUTMENT )
APPROVED BY: DAJ SLEEPER SLAB DETAILS
5'-0" PLAN NOTE:
CONTRACTOR SHALL ENSURE THAT
o o o WEEP HOLES ARE OPEN AND FREE
1 6 2 =0 L 6 OF DEBRIS PRIDR TO PLACING
EXPANSION JOINT DEVICE.
corh ey 5 T = APPROACH SLAB THICKNESS
| |
E3 JOINT
T B __ EXPANSION JOINT DEVICE
\ /
FDO4 BARS SPACED o o ) - —|s 2
AT 8" MAX. - =
T
E o\, . = 1" DIA. WEEP HOLES
) M SPACED AT 3'-6" MAX.
| (;é\\\\\\\\\\\\‘(EXPANSIGN JOINT SIDE ONLY)
FAO4 BARS SPACED
AT 170" MAX. UNDERDRAIN, FDN, 4 INCH
3" 6 SPA B 9"(%) = 46" 3"
FAD4 BARS (TOP & BOTTOM)

TYPICAL SECTION THRU SLEEPER SLAB WITH CONCRETE APPROACH

1/78//
:OO 5/76//
N
= s
2/70// 1/76//
3/72//
? SPA @ 9”
3 =16 |3 T = APPROACH SLAB THICKNESS
EMO4 BAR
] mm HADA BARS __—EXPANSION JOINT DEVICE
EMO4 BARS SPACED AT 8" MAX. ’ - rfisué
I
1" DIA. WEEP HOLES R S N
SPACED AT 3'—6" MAX.— [ . L e —
Q\;
UNDERDRAIN, FDN. 4 INCH
3" 4 SPA e 9" =3 -0" 3"
‘ FAQ4 BARS ‘
TYPICAL SECTION THRU SLEEPER SLAB WITH HMA APPROACH

NOTES:
OMIT UNDERDRAIN UNDER SLEEPER SLAB IF OPEN GRADED PREPARED BY 6.20.04C
DRAINAGE COURSE 1S USED INSTEAD OF AGGREGATE BASE. DESIGN DIVISION . .




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
/Vm/ f”(ﬁ/m ./747/’&
BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - Jo1
TYP. APPR. & SLEEPER SLAB REINF. SECTION 4/4/2018

APPRDACH AND SLEEPER SLABS NOTES

APPROACH SLABS SHALL BE POURED FULL WIDTH AFTER THE CONCRETE DECK HAS BEEN CONSTRUCTED.

CONCRETE FOR APPROACH SLABS AND SLEEPER SLABS SHALL BE PAID FOR UNDER ITEM 520.0302,
CONCRETE CLASS AA, APPROACH SLABS (QC/QA) (F).

-1” @ PVC DRAINS SHALL BE INSTALLED (AT THE LOW END ONLY, BOTH CURB LINES)
IN A 1/2” DEPRESSION. SET PIPES TO DRAIN INTO THE UNDERDRAIN BELOW THE APPROACH SLAB.

UNDERDRAINS SHALL MEET THE REQUIREMENTS OF SECTION 605. UNDERDRAINS SHALL BE
PERFORATED. PLACED ON A PREPARED SURFACE WITH THE PERFORATIONS FACING DOWN. AND

ON A MINIMUM SLOPE OF 2%. UNDERDRAIN SHALL BE CONTINOUS ALONG THE FULL WIDTH OF

THE SLEEPER SLAB. PIPE INVERTS SHALL EXTEND A MINIMUM OF 3“ BEYOND THE TOP SURFACE
OF THE STONE SLOPE. WITNESS MARKERS SHALL BE PLACED AT THE OUTLET OF EACH DRAIN PIPE.

I[TEM 534.3. WATER REPELLENT (SILANE-SILOXANE). SHALL BE APPLIED TO THE EXPOSED CONCRETE

ON THE TOP OF THE SLEEPER SLAB AND THE APPROACH SLAB ARMOR. . H#5AS2E

#5AS3E

|

= - #5AS6E ]

#XASTE (BOT)
#5AS2E (TOP)

SECTION C-C

¢ BRG ABUT X NOTE:
PROVIDE 3" MIN CLEAR COVER FOR
BOTTOM APPROACH SLAB REINFORCING
AND SLEEPER SLAB REINFORCING.
#5AS3E

3" CLEAR (TYP)
#5ASSE 7]

#5AS2E

7 ‘ )%

\

~{| #5As4E
#XASTE

#5AS3E TOP AND BOT

H5XXE —
APP SLAB DOW _ #5AS3E TOP |
& BOT

TYP APPROACH AND SLEEPER SLAB

REINFORCEMENT




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

N&N f”(ﬁm ./;4/71’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - S0t
SLEEPER SLAB DETAIL COMPRESSION SEAL EXP. JT. 4/4/2018

ITEM 534.3

[TEM 560.100X PREFABRICATED
COMPRESSION SEAL EXPANSION JOINT (F)
(SEE BRIDGE SHEET XX FOR ADDITIONAL
DETAILS AND NOTES)

APPROACH SLAB

ITEM 520.0302 SLEEPER SLAB

ITEM 520.0302

VARIES

’ "
-6

3-1" ¢ PVC DRAINS
(AT LOW END ONLY)

1

\ BEARING STRIPS
(SEE DETAIL)

UNDERDRAIN
ITEM 605.906
(AT LOW END ONLY)

SLEEPER SLAB DETAIL FOR
COMPRESSON SEAL EXPANSION JOINT
(ITEM 560.100X)




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

/*4%«/ #(44¢p 4047i1t

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - "
SLEEPER SLAB DETAIL CLOSED CELL EXP. JT. +/4/2018

ITEM 534.3

[TEM 559.6 CLOSED CELL
EXPANSION JOINT (SEE NOTE #3 ‘T
AND SEE SPECIAL PROVISION)

uyn "
T =X

@ 65° F

APPROACH SLAB RECESS JOINT

ITEM 520.0302 SLEEPER SLAB

ITEM 520.0302

%?y

VARIES

3-1” ¢ PVC DRAINS %é o&%
( bele

1
AT LOW END ONLY) 9!

UNDERDRAIN BEARING STRIPS
ITEM 605.906

S
(AT LOW END ONLY) (SEE DETAIL)

17 -6"

SLEEPER SLAB DETAIL FOR
CLOSED CELL EXPANSION JOINT
(ITEM 559.6)

SLEEPER SLAB CLOSED CELL EXPANSION JOINT NOTES

ITEM 559.6, PREFORMED CLOSED CELL EXPANSION JOINT SYSTEM (F)., INCLUDES CLOSED
CELL EXPANSION MATERIAL AND JOINT ADHESIVE AS NOTED IN THE SPECIAL PROVISION.

MINIMUM WIDTH “T” FOR INSTALLATION = XX” (APPROX. 65°F OR LESS).

THE CONTRACTOR SHALL USE CLOSED CELL W#ALO £VAZO7E UVe EV X XXXX BV WATSON BOWMAN
ACME OF FLY=SEAL XE BE/GE #¥. X LY FPOLYSE7T ¢0.  THE CLOSED CELL EXPANSION MATERIAL
HAS BEEN DESIGNED TO STAY IN COMPRESSION. THIS DESIGN INCLUDES MOVEMENT DUE TO
TEMPERATURE., SKEW, SHRINKAGE. AND MINIMUM INSTALLATION.

VALUES IN THE TEMPERATURE ADJUSTMENT TABLE ARE FOR ADJUSTING THE EXPANSION JOINT
ASSEMBLY IMMEDIATELY PRIOR TO POURING THE CONCRETE BLOCKOUTS.

THE JOINT OPENING “T” MAY BE FORMED WITH OTHER CLOSED CELL EXPANSION MATERIAL
NOTED ON THE QPL UNDER ITEM 559E. THE MATERIAL LISTED ON THE QPL IS DIFFERENT
THAN ITEM 559.6. [F THE MATERIAL LISTED ON THE QPL IS USED FOR FORMING. THE
MATERTAL CAN STAY [N THE JOINT HOWEVER., THE THICKNESS OF THE FORM MATERIAL MUST
BE THE DIMENSION “T” OF THE JOINT OPENING FOR THE AMBIENT TEMPERATURE AT THE TIME
OF THE CONCRETE POUR.

DO NOT USE EXTRUDED POLYSTRENE (XPS) RIGID FOAM NOTED ON THE QPL UNDER
ITEM 520 M. FOR FORMING THE JOINT OPENING “T” UNLESS 1T CAN BE COMPLETELY
REMOVED FROM THE JOINT OPENING. THIS MATERIAL DOES NOT COMPRESS AND EXPAND.




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

New Hampthive

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS -
SLEEPER SLAB BEARING STRIP DETAIL 8/27/2019

APPROACH SLAB STRIP:

BOND RUBBER BACKED SIDE OF A 1'-0" . BEARING STRIPS
WIDE STRIP TO TOP OF THE APPRDACH (RUBBER BACKED UHMW-PE. '/ THICK MIN. 3"
SLAB STRIP FOR THE FULL LENGTH OF , (SEE QUALIFIED PRODUCTS LIST. SECTION 520
THE APPROACH SLAB STRIP. . FOR MATERIALS & BONDING AGENT) (ALL COSTS

SUBSIDIARY TO ITEM 520.0302)

APPROACH SLAB STRIP:
EMBED 3'-0" WIDE SECTION
(RUBBER SIDE UP) INTO APPROACH \\
SLAB FOR THE ENTIRE WIDTH. SLEEPER SLAB STRIP:
GRIND TOP OF SLEEPER SLAB TO A SMOOTH FLAT SURFACE
AND BOND RUBBER BACKED SIDE OF 3'-0" WIDE SECTION
TO TOP OF SLEEPER SLAB FOR THE ENTIRE LENGTH.

SLEEPER SLAB
BEARING STRIP DETAIL

NOT TO SCALE

MAX. )




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

/‘4%«/ #(44¢p 4947i1?

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS -
TYP. APPROACH AND SLEEPER SLAB PLAN 4/4/2018

7

€ BRG ABUT A
i
i

XXy »
A
PPROACH S[ 45 T

, X

i
i
i

oy
I
P \MP X

I STA. XX+XX. XX
!
i

lno-1no , X-

\_C CONSTRUCTION

;’ '\/*GNX 6”)( \/4//
| (23 GAGE)
! GALV. MESH (TYP)

1

! 1" @ PVC DRAINS
! (TYP) SEE NOTES
; BR SHT X

CURB SEAT

C 4" ¢ PVC
UNDERDRAIN (TYP) PROVIDE PVC DRAINS AT
ABUTMENT X ONLY

APPROACH AND SLEEPER SLAB MASONRY




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

/V&'N f”(ﬁm ./;4/71’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS -
TYP. APPROACH AND SLEEPER SLAB PLAN 4/4/2018

¢A € BRG ABUT B
i
/ XX
! #SA SGE
i X #5456 17, W/#
i MBLy

L) 36Svex ¢

2 #5ASTE M

CURB SEAT

03 dS 3Zsvs# ¢

i
i
WP XX ’

STA. XXX+XX. XXE
4
13
! € CONSTRUCTION

IrSVSH/M dS
LJ 36SVsH XX
40—, 1 @ 3IpSVsH XX

401 ,X & 32sver XX
108 ,X @ 3JLSyXs# XX
108 XX ‘d0l XX

T

1
XX i 14 #54
#5AS3E @ 1/ g ! 7T S3E sp gq
TOP & BOT ! opP, 7 80T
1

T3 #SASIE sp g
OP SLEEPgR SLAB

2 #5ASTE M
CURB SEAT

03 dS 3Zsver €

1
== 1 =

C WP XX
SP W/#5

S3E 5 #5
L PosT ASSEVBLY AS6E I}

SP Eq

£
—>

L) 36sve# ¢

REBAR DESIGNATION FOR ABUT A & B
APPROACH SLAB AND SLEEPER SLAB

APPROACH AND SLEEPER SLAB REINFORCEMENT
FIT PROJECT




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

N&N f”(ﬁm ./;4/71’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION:

SUBSTRUCTURE DETAILS -
SLEEPER SLAB ELEVATION

DATE REVISED:
4/4/2018

** EL. XX.XX

|
x|
x|
|
|
()

SOUTH SLEEPER SLAB ELEVATION

= ELEVATION GIVEN AT SLEEPER SLAB FRONT EDGE

= ELEVATION GIVEN AT SLEEPER SLAB FACE

* EL. XX.XX
*
*k

*x EL. XX, XX

ELEVATION GIVEN AT SLEEPER SLAB BACK EDGE

E

*x EL. XX. XX

** EL. XX.XX

*x% EL. XX.XX

**¥ EL. XX.XX

NORTH SLEEPER SLAB ELEVATION

MODIFY TO
FIT PROJECT




SECTION THRU

END DIAPHRAGM BETWEEN BEAMS

GIRDER DEPTH < 2’ -0"

#6 @ 9"

DETA

IL A

SEE JOINT DETAIL ON BD-628M

SECTION THRU

©)

END DIAPHRAGM AT BEAMS

GIRDER DEPTH < 2’ -0"

MINIMUM APPROACH SLAB LENGTH TABLE
OIRDER DEPTH | ggy=g0- | 607 S SKEW [ 45° = SKW
17v<d <24v | 12/-0" | 14'-ov | 18'-0v
24"< d <36 | 14'-o" | t1e'-o" | 20-0"
36"< d <48 | 15'-0" | 18'-0" | 22/-0"
48" < d <60 | 177-0" | 20-0 | 24'-0"
0"< d =72v | 18-0" | 22'-0 | 25-0"
72" < d¥<san | 200-0n | 24'-0v ---
gav< d¥=96" | 22/-0v | 25'-0" -

NOTES FOR USE OF TABLE:

1. THE 25’ -0" APPROACH SLAB LENGTH SHOWN ON BD-628M, SHEET 35 OF 35 (TYPE 5) , MAY BE

REDUCED TO THE VALUE INDICATED ABOVE WHEN SITE CONDITIONS EXIST THAT RESTRICT THE USE
APPROACH SLAB LENGTH OR WHEN DIRECTED BY THE DISTRICT BRIGE ENGINEER.

OF THE 25’ -0"

2. DO NOT CHANGE THE APPROACH SLAB REINFORCEMENT SPECIFIED ON BD-628M IF THE APPROACH
SLAB LENGTH IS REDUCED.

% - CHIEF BRIDGE ENGINEER APPROVAL IS REQUIRED FOR BEAM DEPTHS GREATER THAN 6'-0"

@ @ @O

SEE JOINT DETAIL ON BD-628M 6" MIN. 6" MIN.
Vg TO BEAM BOND BREﬁK_Eg.. \ TO BEAM
2/-10" MIN. 2/-10" MIN.
3 N\ (TYP.) B MIN i\ (TYP.) /\ 17-2% MIN.
[ X N [ X N
. 0 . . | <iam . g T R —— SLAB
".o o"- f— 1 g|D o"- S 1
( — { ~
! BOND > ‘
#6 @ 9* (11)(12)—/ Breaker~ | f = #6 @ 9" @/ N T
z 6" ‘ | g z SEE DETAIL A 6" § . &
= PAVING | o e & ADDITIONAL #8 BAR RUNS PAVING | | a
z NOTCH pe i £ ENTIRE LENGTH OF END NOTCH x
= ‘ a = DIAPHRAGM ‘ 2
e @ L_ . s ° @ L_ : 5
END OF BEAM \ e E ) '— %" BEARING PAD ) L%, BEARING PAD
o LOCATION CONSTRUCTION JOINT o |- CONSTRUCTION JOINT
2 3 R.F. — g -
° R.F. ™ ° END OF BEAM F.F.
LOCATION
2 2
m m
SECTION THRU SECTION THRU
END DIAPHRAGM BETWEEN BEAMS END DIAPHRAGM AT BEAMS
’ n /- n
GIRDER DEPTH = 2" -0 NOTE: DECK_AND CAP REINFORCEWENT GIRDER DEPTH = 2° -0
NOT SHOWN FOR CLARITY.
7¥4" CLR. (8" SLAB)
T1Ve" CLR. (11%5" SLAB)| FSEE JOINT DETAIL ON BD-628M FSEE JOINT DETAIL ON BD-628M
61U . . 6" MIN. 6" MIN.
| TO BEAM I TO BEAM
2’ -6" 17-8" MIN. 3-0" 3-0"
E N\ (TYP.) J/\ N / ®
1 X [ X
z B 0 0 S S = |f SLAB z . S S S S 0 SLAB
; ? %Eﬁ::7\‘ — — é ?
5 ( | 1T 3 ‘ - S
T @ 0 = LAY 58S o
6" |k BOND £r \ 4" BEARING PAD EREAKER PNAosTII;:NHG ]! 4" BEARING PAD
N ol CONSTRUCTION JOINT N END OF BEAM 2" MIN. - CONSTRUCTION JOINT
<< 1
3 END OF BEAM —| © LOCATION
LOCATION 2 2
— ~1 ~
R.F. =] ~—F.F R.F.— = F.F LEGEND:
(7) FOR GIRDERS TOO SHALLOW TO PERMIT A 2/-1"

OVERLAP, THE SPLICE IS NOT PERMITTED. ELIMINATING

THE SPLICE IS OPTIONAL IN ALL OTHER

CASES.

IF BAR EXTENDS INTO CAP EXTEND BAR TO PROVIDE

2" MIN. EMBEDMENT.
DETAIL SPACING TO CLEAR GIRDERS.

FOR 180°

HOOK DIMENSIONS, REFER TO BC-T736M.

FOR DIMENSIONS AND REINFORCEMENT OF APPROACH

SLAB, SEE STANDARD DRAWING BD-628M.

THE_HORIZONTAL LEG OF THE BAR IS TO BE LOCATED
AT THE SAME PLANE_AS THE LONGITUDINAL DECK
REINFORCEMENT IN THE BOTTOM MAT OF THE DECK.

SPACED WITH LONGITUDINAL DECK REINFORCEMENT

BUREAU OF PROJECT DELIVERY

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

STANDARD
INTEGRAL ABUTMENT

APPROACH SLAB DETAILS

—77vam p

RECOMMENDED _ APR.29, 2016

RECOMMENDED _APR.29, 2016

SHEET T OF 9

PBesnd BTt >

CHIEF BRIDGE ENGINEER

DIRECTOR, BUR. OF PROJECT DELIVERY

BD-667M




14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

2

DETAIL /1
\240/

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

,I 2

_O”

MEASURED PARALLEL TO @ ROADWAY

DETAIL /1
\240/

%" CLOSED CELL PREFORMED

i_Current_Drawings\Ris2-21.dwg, 7/22/2015 1:24:22 PM, JTA

1"=0
%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
MEASURED PARALLEL TO © ROADWAY 2oLy FOAM FILLER 174" POLYURETHANE o,
s ) — axex” ELASTOMERIC JOINT SEALANT — —
W @ 60° —h=— ¥%"x}5” POLYURE THANE ] m
* ELASTOMERIC JOINT SEALANT — 5" HMA WEARING SURFACE 5" DETAIL 1 3" HMA WEARING SURFACE
rxp. | MATCH SIZE AND SPACING W MATCH SIZE AND SPACING
, 2”x2” CHAMFER OF DECK REINFORCING OF DECK REINFORCING
égigg\/i\\%’* 2-#5's ST @ 2@ SPLIT PVC SCH. 40 PIPE égig%\\% o y7@6"  3°® SPLIT PVC SCH. 40 PIPE
e - # (REFER TO DETAIL 4/2.4) ¢ OPT. o Bxb (REFER TO DETAIL 4/2.4) ¢ OPT.
MAKE-UP 2 x2 / 46@12” CONST. JT MAKE=UP 9 CHAMFER #6012” CONST. JT
” ”» BRG . . » BRG . .
CHAMFER —~ | | JAN 2'x2” CHAMFER ~ \ | \.// ¢ | ! a JAN 2" CHAMFER — \ L/ ¢ /
r . T T T e fr—— T | ‘ e N A L R NANE, | | 7 o e ik sy e e N
- | N R PR . - bl | e p—— - S A 7 L SR bl | f————— e -
27%3” KEY e AR i taa N - . . - \Rs—--"———— — : A S S el 5 PR P £ —a - it § \Ra—"]r__ //Q\- . .
Wl 2 NN\ B o 1. o 8'x8" CHAMFER T BIBT BRI, o 2 gpmmt & B N SRS 8”x8” CHAMFER
i N\ PEASTONE IR S I I~ PEASTONE | 2-45's [P - v0 |
Lo ’ Pal | Ll
#5@12" | \\'—— 2”g PVC DRAIN @ 4'-0” 0.C. “IN>-27% HOLE IN WEB (TYP) D “A N\ #INS-27¢ HOLE IN WEB (TYP.) &
H>— , 2 LAYERS 6 MIL POLYETHYLENE N H>— .
12”1127 | 127 PROVIDE 2 LAYERS OF TAR #xex” (TYp.) CEETING BETWEEN BOTTON OF | | 4X@X” (TYP.)
— PAPER BETWEEN APPROACH . APPROACH SLAB AND PEASTONE FILL | -
3'=0 SLAB AND SLEEPER SLAB alle ) \ 21
A" ”” =~ |< - L oa” ”” = | <
(MIN.) 2 LAYERS 6 MIL POLYETHYLENE 4" 70 6"% s2 o 477067+ =2
SHEETING BETWEEN BOTTOM OF #XOX .. — #X@x” ..
APPROACH SLAB AND PEASTONE FILL © |o L © |o
SEE ANCHOR BOLT S #X@X l SEE ANCHOR BOLT S
LIMITS OF BITUMINOUS DAMP PROOFING DETAIL (DWG. NO. 2.22) — |+ LIMITS OF BITUMINOUS DAMP PROOFING (TYP.) ?Q DETAIL (DWG. NO. 2.22) — |«
SENRLS I QLK
) .\.\.\.\/\//> S — QNSO CONTCON \//>
§ . 2'=0" AN —~ § | a4 2’0" AN ~
17 (MIN.) CLOSED CELL PREFORMED My % z 1”7 (MIN.) CLOSED CELL PREFORMED N R | TR < Z
POLY. FOAM FILLER (TYP.) (| ’ = POLY. FOAM FILLER (TYP.) | S ’ =
(DESIGNER PROVIDE THICKNESS) — 1 o i (DESIGNER PROVIDE THICKNESS) T T o .
- O 3 : - O
FILTER FABRIC (TYP.) | ol 8T | FILTER FABRIC (TYP.) | | 23 ol 38 |
(WRAP ENDS UP 1-0” MIN.) = JIEEd < (WRAP ENDS UP 1°-0” MIN.) T T T 115 R N
. ~_ S EL ~_ T S EL
DESIGNER SHALL PROVIDE PERVIOUS FILL ~ PERVIOUS FILL ~
APPROPRIATE EXPANSION JOINT DETAIL . -
(i.e. SAW & SEAL, ASPHALTIC PLUG, 4”3 (MIN.) PERFORATED ' 4”¢ (MIN.) PERFORATED '
STRIP SEAL, ETC.) PVC DRAIN PVC DRAIN 3
THE DIAGONAL DIMENSION OF THE PILE THE DIAGONAL DIMENSION OF THE PILE M
PLUS 10 INCHES (2'—0” MINIMUM) e PLUS 10 INCHES (2'—0" MINIMUM) e
b » b »
SPANS > 60 —0 SPANS < 60 —0
SECTION /aY SECTION /A
SCALE:1/2"=1 ’—o”w SCALE:1,/2"=1 ’—o”@
REVISIONS
o 1 DATE RHODE ISLAND

DEPARTMENT OF TRANSPORTATION
BRIDGE STANDARDS

INTEGRAL ABUTMENT
SHEET 2

DRAWING NUMBER: 2.21

P:10000\10027.00 On-Call Bridge Designi10027.20 Bridge Design St Details\_Drawings\Structura
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P:10000\10027.00 On-Call Bridge Designi10027.20 Bridge Design St Details\_Drawings\Structura

W @ 60° —-—[-—

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

,I)_O”

EXP. /

MEASURED PARALLEL TO @ ROADWAY

PROVIDE 2 LAYERS OF TAR PAPER BETWEEN
APPROACH SLAB AND SLEEPER SLAB

15"x}5” POLYURETHANE
ELASTOMERIC JOINT SEALANT —

3”¢ SPLIT PVC SCH. 40 PIPE

-\

DETAIL

4

2 w—
Y7

L

A

27x2” CHAMFER
2-#5’s 7@6”
mﬁ[évvég o # JT. # (REFER TO DETAIL 4 /2.4)
~UP 6@12” . \
CHAMFER / /R# 2" CHAMFER —
| Ty e e T o AR
B o e rr——— e . — ;
2 T 1N SRR LS =
ol 2o ke | [, rostone
) A ) IS et .
| EL. f R IS SR, -
45@12” | 5”3 PVC DRAIN @ 4-0" O.C.
197 1197 [ 127 | 2 LAYERS 6 MIL POLYETHYLENE
SHEETING BETWEEN BOTTOM OF
30" APPROACH SLAB AND PEASTONE FILL

FILTER FABRIC (TYP.) (WRAP ENDS UP 1'-0” MIN.)

NEOPRENE SHEETING WATER STOP (ATTACH w/

CONSTRUCTION ADHESIVE AND

(DESIGNER PROVIDE THICKNESS AND

MATERIAL SPECIFICATION)

1”7 (MIN.) CLOSED CELL PREFORMED POLY. FOAM FILLER
(DESIGNER PROVIDE THICKNESS)

LIMITS OF BITUMINOUS DAMP PROOFING

479

* DESIGNER SHALL PROVIDE
APPROPRIATE EXPANSION JOINT DETAIL

(i.e. SAW & SFEAL ASPHALTIC PLUG,
STRIP SEAL, ETC.)

¥%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
——— #X@X”
3” HMA WEARING SURFACE
MATCH SIZE AND SPACING
OF DECK REINFORCING
¢ OPT.
¢ BRG. CONST. JT.
Z ' - P ’I Z : " '

Lomm—

AL
>
>N

/" -8"x8" CHAMFER

3)_0” |

N xex” (TYP)

| -2"¢ HOLE IN WEB (TYP.)

BEAM

~

APPROVED ANCHORS)

IO DETAIL /2 Zf2
47 70 67+ \2.10/ =2
{\— EXPANDED © o
|

POLYSTYRENE FILLER
—— ELASTOMERIC BEARING

NN NN

AN -
— > .
2" KEY - | )
4 '...'qui ' § ©
PERFORATED PVC DRAIN “ = i
q" Y'] ‘M‘ “ﬁ—
- PERVIOUS FILL~_ | = LR R EL
SHOW PILES WHEN L 17-0" MIN.
REQUIRED (TYP.) ? i (PILE CUT—OFF)
1'—g” 1'-9"
(DIM.) (DIM.) (DIM.)
(DIM.)

SPANS > 600"

SECTION /A

SCALE:1 /2"=1 ’—-o”w

ROADWAY
MAKE-UP -

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

DETAIL /1

,I ,—O”

DETAIL

MEASURED PARALLEL TO & ROADWAY

15" x}5” POLYURETHANE
ELASTOMERIC JOINT SEALANT

(1

6”)(6”
CHAMFER

47@6”
/ /R#6@1 2"

\240/

#6@12
3”@ SPLIT PVC SCH. 40 PIPE

\240/

05050
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4 /
=

s
7
£
=y
o

X
X
X
\ L7

¥%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
— #Xex”
3" HMA WEARING SURFACE
MATCH SIZE AND SPACING
OF DECK REINFORCING
(REFER TO DETAIL 4/2.4) —— ¢ OPT.
T ¥

s
7. 7
K 4
7

.y ay
X X

Y —
=

- ' .l .' ] ” = - S g"" 4

2 LAYERS 6 MIL POLYETHYLENE

o / ® \ﬁ‘ N I
. ' : AR S g |x A, ~' )
P A . i Y - o " o o < a - 4 (g A- . 4 ==:l‘— —.—.7-;)-. -------- |
e = - =—4dn B LT e -8"x8” CHAMFER
ues i~ PEASTONE " / 2 -45"s ZHB | -/ 5 =0 | =
S RH R - ~§ 1 AN PR |\ <
2O uvax” (TYP.) ]

ﬁ&% b Hb-27e HOLE IN wEB (TYP.)
1 o.'—.ﬂ --;
-

SHEETING BETWEEN BOTTOM OF )
APPROACH SLAB AND PEASTONE FILL : %% X _
——O T DETAIL - /2 2[2
NEOPRENE SHEETING WATER STOP (ATTACH w/ L .y W s|2
CONSTRUCTION ADHESIVE AND APPROVED ANCHORS) 47 T0 6% .
(DESIGNER PROVIDE THICKNESS AND 1\ EXPANDED © o
MATERIAL SPECIFICATION) . POLYSTYRENE FILLER Sl B
1”7 (MIN.) CLOSED CELL PREFORMED POLY. FOAM FILLER 1P R —— ELASTOMERIC BEARING
(DESIGNER PROVIDE THICKNESS) R ,\\\(\\(\\(\\/x\//\
A '0" ‘."r'.". ’ /\
LIMITS OF BITUMINOUS DAMP PROOFING —= . y B =
FILTER FABRIC (TYP.) (WRAP ENDS UP 1’-0” MIN.) A / 0] ? 27 KEY < =
4”9 PERFORATED PVC DRAIN =, Lo 3 T
- ca TR T +
] [P I R R 3 S
PERVIOUS FILL~ | | Ly 2 v s VL £l
| | —3” CLR
SHOW PILES WHEN (TYP.) — 1’-0” MIN.
REQUIRED (TYP.) It I (PILE CUT—OFF)
1"-9” 1'-9”
(DIM.) (DIM.) (DIM.)
(DIM.)
SPANS < 60 =07

SECTION /A
SCALE:1/2"=1 ’_o”w

REVISIONS
No. | DATE

RHODE ISLAND
DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

SEMI INTEGRAL ABUTMENT

SHEET 2

DRAWING NUMBER: 2.31




2. Joint Details
[linois
Semi-Integral Abutment Joint Details
Massachusetts
Movement Joint Section
New Hampshire
Sleeper Slab Detail for Compression Seal Expansion Joint

Sleeper Slab Detail for Closed Cell Expansion Joint
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SEMI-INTEGRAL ABUTMENT

JOINT DETAILS

lllinois

Figure 17

ABD 19.8



PRECAST HIGHWAY
GUARDRAIL TRANSITION

(M9.14.6)

=, BONDED CLOSED CELL
JOINT (3—SIDES)

y

|lllllll

CLOSED CELL
////_FOAM

>
INTEGRAL WINGWALL
—’|—<— X" (See Note)
NOTE: L
REINFORCEMENT NOT SHOWN FOR CLARITY.
SECTION 3
SCALE: 17 = 1'=0"
: BONDED CLOSED CELL
JE 3 JOINT (3—SIDES) (M9.14.6)
x ‘
O %
= &5 CLOSED CELL FOAM
=00
el NOTE:
% © E \(/g Movement joint width based on length
- % % z Eg of bridge and stringer material, as shown below.
N
5 o % 2 MAXIMUM TOTAL BRIDGE LENGTH
; — E; JOINT WIDTH STEEL CONCRETE
A 7” 85’ 200’
D
% 135’ 300’
15" 185° 450’
X" 2” 215° 550°
" 265’ 600’
SECTION 4 % ,
19 ) ” ‘3 300
SCALE: 57 = 1 -0
> DATE OF ISSUE
PImassDOT|  WINGWALL SECTION AND [% ™

LRFD BRIDGE
MANUAL, PART 10

MOVEMENT JOINT SECTION
INTEGRAL ABUTMENTS

DRAWING NUMBER

12.1.6




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

N&N f”(ﬁm ./;4/71’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - S0t
SLEEPER SLAB DETAIL COMPRESSION SEAL EXP. JT. 4/4/2018

ITEM 534.3

[TEM 560.100X PREFABRICATED
COMPRESSION SEAL EXPANSION JOINT (F)
(SEE BRIDGE SHEET XX FOR ADDITIONAL
DETAILS AND NOTES)

APPROACH SLAB

ITEM 520.0302 SLEEPER SLAB

ITEM 520.0302

VARIES

’ "
-6

3-1" ¢ PVC DRAINS
(AT LOW END ONLY)

1

\ BEARING STRIPS
(SEE DETAIL)

UNDERDRAIN
ITEM 605.906
(AT LOW END ONLY)

SLEEPER SLAB DETAIL FOR
COMPRESSON SEAL EXPANSION JOINT
(ITEM 560.100X)




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

/*4%«/ #(44¢p 4047i1t

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - "
SLEEPER SLAB DETAIL CLOSED CELL EXP. JT. +/4/2018

ITEM 534.3

[TEM 559.6 CLOSED CELL
EXPANSION JOINT (SEE NOTE #3 ‘T
AND SEE SPECIAL PROVISION)

uyn "
T =X

@ 65° F

APPROACH SLAB RECESS JOINT

ITEM 520.0302 SLEEPER SLAB

ITEM 520.0302

%?y

VARIES

3-1” ¢ PVC DRAINS %é o&%
( bele

1
AT LOW END ONLY) 9!

UNDERDRAIN BEARING STRIPS
ITEM 605.906

S
(AT LOW END ONLY) (SEE DETAIL)

17 -6"

SLEEPER SLAB DETAIL FOR
CLOSED CELL EXPANSION JOINT
(ITEM 559.6)

SLEEPER SLAB CLOSED CELL EXPANSION JOINT NOTES

ITEM 559.6, PREFORMED CLOSED CELL EXPANSION JOINT SYSTEM (F)., INCLUDES CLOSED
CELL EXPANSION MATERIAL AND JOINT ADHESIVE AS NOTED IN THE SPECIAL PROVISION.

MINIMUM WIDTH “T” FOR INSTALLATION = XX” (APPROX. 65°F OR LESS).

THE CONTRACTOR SHALL USE CLOSED CELL W#ALO £VAZO7E UVe EV X XXXX BV WATSON BOWMAN
ACME OF FLY=SEAL XE BE/GE #¥. X LY FPOLYSE7T ¢0.  THE CLOSED CELL EXPANSION MATERIAL
HAS BEEN DESIGNED TO STAY IN COMPRESSION. THIS DESIGN INCLUDES MOVEMENT DUE TO
TEMPERATURE., SKEW, SHRINKAGE. AND MINIMUM INSTALLATION.

VALUES IN THE TEMPERATURE ADJUSTMENT TABLE ARE FOR ADJUSTING THE EXPANSION JOINT
ASSEMBLY IMMEDIATELY PRIOR TO POURING THE CONCRETE BLOCKOUTS.

THE JOINT OPENING “T” MAY BE FORMED WITH OTHER CLOSED CELL EXPANSION MATERIAL
NOTED ON THE QPL UNDER ITEM 559E. THE MATERIAL LISTED ON THE QPL IS DIFFERENT
THAN ITEM 559.6. [F THE MATERIAL LISTED ON THE QPL IS USED FOR FORMING. THE
MATERTAL CAN STAY [N THE JOINT HOWEVER., THE THICKNESS OF THE FORM MATERIAL MUST
BE THE DIMENSION “T” OF THE JOINT OPENING FOR THE AMBIENT TEMPERATURE AT THE TIME
OF THE CONCRETE POUR.

DO NOT USE EXTRUDED POLYSTRENE (XPS) RIGID FOAM NOTED ON THE QPL UNDER
ITEM 520 M. FOR FORMING THE JOINT OPENING “T” UNLESS 1T CAN BE COMPLETELY
REMOVED FROM THE JOINT OPENING. THIS MATERIAL DOES NOT COMPRESS AND EXPAND.




3. Beams Details
[linois
Top Flange Clip Detail for Steel Beams on Integral Abutments
Top Flange Clip Detail for PPC Beams on Integral Abutments
Massachusetts
Beam End Details for Integral Abutments
Rolled Beams
Plate Girders
NEBT Beams
Spread Box Beams
NEXT F Beams
Pennsylvania

Beam Ends Supported on Integral Abutments



Notes:

¢ Brg.
Skew — E

¢ Beam —\ L_ :l

Back of Abut.

J—
-

Approach
slab seat

TOP FLANGE PLAN - NO CLIP

Back of
Abut.

Approach
slab seat

= C tan (skew)

TOP FLANGE PLAN - CLIPPED

Clip top flange when dimension "A" is less TOP FLANGE CLIP DETAIL

than 1".

Calculate dimension "B" based on

skew angle. Dimension "C" is half the top FOR STEEL BEAMS

flange width minus half the web thickness.

ON INTEGRAL ABUTMENTS

Figure 13 lllinois

ABD 19.8




¢ Beam \

¢ Brg.

[

Top splitting
steel R

Back of Abut.

¢ Beam \

Approach
slab seat

|
<l

TOP FLANGE PLAN - NO CLIP

¢ Brag.

steel §

B = C tan (skew)

Note:

Back of

Abut.
Approach
slab seat
Beam Size C
BT63, BT72 1'-4"
/ 154 61"
148 43"
142 44"
136 20
IL27 4"
I1L36-72 (24) 7"
IL36-72 (38) | 1'-2"

TOP FLANGE PLAN - CLIPPED

Clip top flange when dimension "A" is less

than 1"

skew angle.

Calculate dimension "B" based on
Dimension "C" is provided in table.

TOP FLANGE CLIP DETAIL
FOR PPC BEAMS
ON INTEGRAL ABUTMENTS

Figure 14

lllinois

ABD 19.8




27 x X" x 10” SLOPE PARALLEL
ERECTION PAD TO DECK (TYP.)
CONFORMING TO
M9.16.1 (TYP.)
[ e——
|++E ;++| g ++i
|++ ++| :++ ++I ~
| | + + + +
+ + + +
VARIES
/ (See Note 4)
< 6" (MIN.) x X" x 10” <
4000 PSI, 2”, 610 CEMENT L
CONCRETE PEDESTAL (TYP.) X" (bf)
VA VA
SCALE: 3" = 1'-0"
NOTES:
1. Provide End Diaphragm Details as shown on Dwg. No. 5.1.4.
2. End diaphragms shall be placed parallel to the centerline of abutment as shown
in the Framing Plan.
3. If stage construction is present, omit end diaphragms in the affected bays and
provide additional reinforcing that is to be spliced using dowel bar splicers.
4. Minimum pedestal height shall be 6”: maximum shall be 12”7 excluding pad
thickness. Steps in bridge seat construction joint may be used to accommodate
bridge cross slope. Use only the minimum number of steps necessary.
> DATE OF ISSUE
-JmassDOT BEAM END DETAILS
VY [~ JUNE 2013

LRFD BRIDGE
MANUAL, PART 10

ROLLED BEAMS
INTEGRAL ABUTMENTS

DRAWING NUMBER

12.3.1




SLOPE PARALLEL
TO DECK (TYP.)

(Label channel size) I —
—————
| T T4 T
I 1 [ +| |
ot o I+ |
| I+ +I o | I +| | ~
I 1 r 1 it AL
L iy :| | ' + +

Z

+ + M
+ 4+ I, *
§§:+ e D ::gj
I+ +] 1+ M
| b .
i+ BRIDGE SEAT i
CONST. JOINT
) /A 1
|*\/ARH':S
X - } i (See Note 4)
(b7) g x X (bf) x 10
ERECTION PAD T

CONFORMING TO
M9.16.1 (TYP.)

[

1
2.
3

4.

% %

6" (MIN.) x X'(bf)x 10"
4000 PSI, ", 610 CEMENT
CONCRETE PEDESTAL (TYP.)

BEAM END DETAILS

SCALE: 4" = 1'-0"

NOTES:

. Provide End Cross Frame Details as shown on Dwg. No. 5.2.7.

End Cross Frames shall be placed parallel to the centerline of abutment and be
shown in the Framing Plan.

. If stage construction is present, omit End Cross Frames in the affected bays and

provide additional reinforcing that is to be spliced using dowel bar splicers.

Minimum pedestal height shall be 6”; maximum shall be 127 excluding pad thickness.
Steps in bridge seat construction joint may be use to accommodate bridge cross
slope. Use only the minimum number of steps necessary.

// ﬂam{{DOT BEAM END DETAILS DATE OF ISSUE

JUNE 2013

LRED BRIDGE PLATE GIRDERS SRAWING NUMBER
MANUAL, PART I INTEGRAL ABUTMENTS 12.3.2




=~ N

\For location of sleeves ]

see Chapter 6

BRIDGE SEAT F==]
CONST. JT.
— VARIES
5

\ (See Note)
2,_0”
/ (TYP.) |
V' V'
6" (M|N.) x 10" x 2’=0"
4000 PSI, %”, 610 CEMENT
CONCRETE PEDESTAL (TYP.)
%” x 107 x 2'=0" ERECTION PAD
CONFORMING TO M9.16.1 (TYP.)
NOTE:

THE LATERAL STABILITY OF THE BEAMS SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR DURING ERECTION AND
CONSTRUCTION. A LATERAL SUPPORT SYSTEM SHALL BE
DESIGNED BY THE CONTRACTOR IN ACCORDANCE WITH THE
AASHTO LRFD BRIDGE DESIGN AND BRIDGE CONSTRUCTION
SPECIFICATIONS.

BEAM END DETAILS

SCALE: 4" = 1"-0"

NOTE:

Minimum pedestal height shall be 6” and maximum shall be 12°, excluding erection
pad thickness. Steps in bridge seat construction joint may be used to accommodate
bridge cross slope. Use only the minimum number of steps necessary.

FJmassDOT BEAM END DETAILS TONE 2013
LRFD BRIDGE NEBT BEAMS DRAWING NUMBER

MANUAL, PART 10

INTEGRAL ABUTMENTS

12.3.3




#8 DOWEL—IN WITH END

#8 HEADED DOWEL THREADED INTO SPLICER (TYP.)
BAR SPLICER
(TYP., SEE NOTE 2) 90° HOOKED #8 DOWEL—IN
(See Note 2) AT FASCIA BEAMS (TYP)7
?/r____:\ ) B vy
—tel &= - £ /
| | :(See Note 3) | |
R : : | | X" (12" Min.)
| |
e i = B3
/S r
2'-8" — FASCIA BEAM
—VARIES
(TYP.) (See Note 1)
BRIDGE SEAT ?EgETMENT
CONSTRUCTION JOINT
% %
3" x 10" x 2'—8” 6” (MIN.) x 10" x 2'—8"
ERECTION PAD CONFORMING 4000 PSI, 3", 610 CEMENT
TO M9.16.1 (TYP.) CONCRETE PEDESTAL (TYP.)
NOTES.:

1.

2.

3.

4.

. THE LATERAL STABILITY OF THE BEAMS SHALL BE THE RESPONSIBILITY

OF THE CONTRACTOR DURING ERECTION AND CONSTRUCTION. A LATERAL
SUPPORT SYSTEM SHALL BE DESIGNED BY THE CONTRACTOR IN
ACCORDANCE WITH THE AASHTO LRFD BRIDGE DESIGN AND BRIDGE
CONSTRUCTION SPECIFICATIONS.

. #8 HEADED DOWEL BAR SPLICERS SHALL BE CAST—IN—PLACE IN THE

PRECAST BEAMS BY THE FABRICATOR AND SHALL BE EMBEDDED AS
REQUIRED TO PROVIDE A MINIMUM NOMINAL TENSILE RESISTANCE OF
71.0 KIPS AS SPECIFIED BY THE MANUFACTURER.

BEAM END DETAILS

SCALE: 4" = 1’-0"
NOTES:
Minimum pedestal height shall be 67; maximum shall be 12" excluding pad thickness. Steps in
bridge seat construction joint may be used to acommodate bridge cross slope; use only the
minimum number of steps necessary.
Provide #8 headed splicers by beam depth as follows:
Beam depth 28" and less: 1 headed splicer at mid depth of beam;
Beam depth greater than 28" 2 headed splicers as shown.
Provide #8 intermediate reinforcing bars by beam depth as follows:
Beam depth 32" and less: no intermediate bar;
Beamn depth greater than 327: 1 intermediate bar midway between splicers.
Modify detail as required for Deck Beam stringer bridges.

» ﬂam{{DOT BEAM END DETAILS DATE OF ISSUE

LRFD BRIDGE SPREAD BOX BEAMS

JUNE 2013

DRAWING NUMBER

MANUAL, PART II INTEGRAL ABUTMENTS 12.3.4




] 1
2" ¢ SLEEVE

- w___/_ (TYP.)(

o

Beam
Depth/2

\_BRIDGE SEAT
12" (TYP.) CONST. JT.

~

V!
6” (MIN.) x 10" x 12”

4000 PSI, 2, 610 CEMENT
CONCRETE PEDESTAL (TYP.)

2" x 10" x 12” ERECTION PAD
CONFORMING TO M9.16.1 (TYP.)

NOTE:

THE LATERAL STABILITY OF THE BEAMS SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR DURING ERECTION AND
CONSTRUCTION. A LATERAL SUPPORT SYSTEM SHALL BE
DESIGNED BY THE CONTRACTOR IN ACCORDANCE WITH THE
AASHTO LRFD BRIDGE DESIGN AND BRIDGE CONSTRUCTION

SPECIFICATIONS.

BEAM END DETAILS

SCALE: " = 1'-0"

NOTE:

Minimum pedestal height shall be 6" and maximum shall be 12°, excluding
erection pad thickness. Steps in bridge seat construction joint may be used
to accommodate bridge cross slope. Use only the minimum number of steps

necessary.

DATE OF ISSUE

7 massDOT BEAM END DETAILS JUNE 2013

LRFD BRIDGE NEXT F BEAMS SRANING NOVBER
MANUAL, PART Il INTEGRAL ABUTMENTS 12.3.5




NS WERSE SLAB 4-0 CONSTRUCTION JOINT 4-o"

STOP AT THE FRONT 3’-0" ‘ 3'-0" ‘ =—CONSTRUCTION JOINT

FACE OF ABUTMENT TERMINATE TRANSVERSE SLAB

REINFORCEMENT NEAR REAR
4-#8 TERMINATE LONGITUDINAL FACE OF ABUTMENT TERMINATE LONGITUDINAL SLAB
SLAB REINFORCEMENT NEAR 4-%8 REINFORCEMENT NEAR REAR
EQUALLY SPACED REAR FACE OF ABUTMENT EQUALLY SPACED FACE OF ABUTMENT‘
| i | 4'-3" MIN.
(o) /s o o ° o ° ° o ) P! °© o ° of (o) o ° o o ° o o ) ‘
v o o K > > { < o 0 (éo //\4 ‘ <
2 = —t= g T THREADED INSERT
¢ \ #6 @ 9" \ %R SLEEVE ¢ THREADED INSERT
e o on - OR SLEEVE
z % O iy G
135 CHAMRER 135 CHAMFER € BEAM
#5 H
#8 (TYP.)—H
REAR | > %3 (TYP.) REAR FACE - . > %5 (TYp.)
— f/\ FRONT FACE — _;\ FRONT FACE € BEAM
#8 (TYP.) #4 BETWEEN BEAMS (15) #4 BETWEEN BEAMS (15) /

* 1°-6" MAXIMUM LENGTH ALLOWED
DUE TO GIRDER DEPTH.

TRANSVERSE SLAB REINFORCEMENT TRANSVERSE SLAB REINFORCEMENT
PARALLEL TO ABUTMENT NOT PARALLEL TO ABUTMENT
( SKEWS OF 75° TO 90°) (SKEWS < 75°) / BEAM
E?ggLRiéﬁE oF FRONT FACE OF
SLAB-ABUTMENT CONNECTION DETAIL PLAN VIEWS DIAPHRAGH

® FOR DECK TOP REINFORCEMENT MATs TRANSVERSE BARS SHOWN
ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP.

® SECTIONS BETWEEN GIRDERS SHOWN

3n

CONCRETE FILLED " @
#4 /7 STEEL PIPE PILE i Qx
<
W W 53 i
4_ _4 e Ia
|/ <D[N 8"_
1 72" 4-#8 BARS EQUALLY SPACED FOR g w
\ I [z oIETER PILE D ) ; :
PL AN 14" AND 16" DIAMETER PILES )
2/ -0" (TYP. ) X¥ = / /
‘ #g K% T FRONT FACE T FRONT FACE
_ / 4/, OF DIAPHRAGM 4,» OF DIAPHRAGM
-? #4 @ 4"
on T CONCRETE BOX BEAMS CONCRETE I-BEAMS
1 = |~ =
¥E o .
N NOTE: REINFORCEMENT NOT e - ELEVATION VIEWS
o SHOWN FOR CLARITY - by
Con THREADED INSERT LOCATIONS IN PRESTRESS BEAMS.
R T ] \gorron oF BEAM _ENDS SUPPORTED ON INTEGRAL ABUTMENTS
/%% %%;— FILL SPACE BETWEEN (SEE SHEET 3 FOR HOLE LOCATION IN WEBS OF STEEL BEAMS)
PILE WITH SAND OR
7 | PEA GRAVEL R —
i 0B LEGEND:
T ; g s (f5) SPACED WITH LONGITUDINAL DECK REINFORCEMENT
w o)
i 8 %@ : 5\, SECTION W-W @® DECK PLACEMENT SEGUENCE:
32 %\@% e T %% HOOK 180° PER BC-736M OR POUR THE ENTIRE DECK EXCEPT THE PORTIONS WITHIN 4-0"
g% i = ROTATE TO FIT SHORTER CAP WIDTHS FROM THE FRONT FACES OF THE ABUTMENTS.
% b L7 S FOR GIRDER DEPTHS =362 WAIT A MININUM OF 2 HOURS BEFORE
maE 2 -TO- " POURING THE REMAINER OF THE DECK. FOR GIRDER DEPTHS <36"
7 /%%% = PIPE PILE-TO-PILE CAP CONNECTION DETAIL THE RENAINDER OF THE DECK CAN BE'POURED S IMULTANOUSLY
z WITH THE END DIAPHRAGM
= OVERSIZED HOLE = .
- (TYP.)/ |-7 DX eI Ceen H-PILE TO PILE CAP CONNECTION REINFORCEMENT
! 17-6" | 1'-g" = PILE SIZE BAR
Ty ‘ ! ‘ ! 5 HP 10 x 57 #6 COMMONWEALTH OF PENNSYLVANIA
}‘} ‘ ol J HP 12 x 53 #6 DEPARTMENT OF TRANSPORTATION
PREAUGERED HOLE == = N HP 12 x 63 *6 BUREAU OF PROJECT DELIVERY
CNEE NOTE 22 ‘ SEE TABLE— | i © | SEE TABLE HP 12 x 74 #6
\ \ FOR BAR SIZE ‘\‘ N \ FOR BAR SIZE HP 12 x 84 #7
:W = e v STANDARD
INTEGRAL ABUTMENT PILE b | BOTTOM OF .
) i I B P 1 x 8 ! INTEGRAL ABUTMENT
INSTALLATION DETAIL x I o e f SLAB-ABUTMENT CONNECTION AND
® SEE APCENDIXC 0% DESION WAL PART 4.t - T 8 5 1L eamia ety T\ | S
@ PREDRILL OVERSIZED HOLES FOR ALL PILES IN ACCORDANCE ELEVATION VIEW X-X
WITH DESIGN MANUAL PART 4 AP.G.1.4.2.1. PLACE PILES - -
VERTICAL IN THE HOLES BEFORE FILLING THE HOLES.
Eél’zléREH[E)Rliieliﬁg _VI_IE‘EHP[I)EESLOOSE SAND OR PEA GRAVEL H-PILE-TO-PILE CAP CONNECTION DETAIL RECOMMENDED _APR. 29, 2016 |RECOMMENDED _APR.29, 2016 | SHEET 8 OF 9
CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DELIVERY




4. Bearing Details
Ilinois
Integral Abutment Bearing for Steel Beams
New York
Bearing Pad Placement
Ohio

Bearing Details for Integral Abutments



Ad
—~— ¢ Bryg.

i 4 = i ¢ Brg. Stiffener

4 ]/ZH 4]/2/1

]

i

R 2" x 9" x (bottom i

flange width) \4/’ ,

Shim plate -

if required

1
2]

241/ R

|
|
|
I
|
1
|
L

lg" Elastomeric neoprene leveling pad
according to the material properties

of Article 1052.02(a) of the Standard A{-l
Specifications. Cost included with
Structural Steel.

ELEVATION

b

b/2 b/2

b = £50% of flange width r{:;w r
I J

r———1
= ——1

¢ 1"@ x 12" All-thread anchor bolts

(Grade 55) with 2V"x 2V¥'x %6" R
washers under nuts. 13"x 2" slotted
holes in flange. 1%" @ Holes in bearing plate.

SECTION A-A

INTEGRAL ABUTMENT BEARING
FOR STEEL BEAMS

Figure 15 lllinois

ABD 19.8




FORMED JOINT WITH
BOND BREAKER

50 mm COV. (TYP.)

I SEE_JOINT
S~ RECESS DETAL

30° (APPROX.) —— =

-~ ABUTMENT

N

TN _X

/

50 mm (MIN) Y

<— 30° (APPROX.)

\//BACKWALL CONCRETE BETWEEN THI

. LINE (TOP OF BEAM) AND TOP OF
BRIDGE SEAT TO BE PAID FOR UND
THE ABUTENT CONCRETE ITEM. (BARS

\ ORIGINATING IN THE BACKWALL TO
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¢ OF BEARING
BEGINNING

€ OF BEARING
ENDING
ABUTMENT
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# (o)
16 BARS @ 300 BOTIX / 1.8 m (LAP TO LONGITUDINAL DECK REINFORCEMENT WHEREVER POSSIBLE) PLAN
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e ® N ® ® ® ‘o ® -‘ro ® ® A ®
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\
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!
, ) *13 BARS @ 300
! |
» S ADJACENT
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50 mm
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875 o 450 % SPACINGS SHOWN FOR THESE BARS ARE PARALLEL

OR PERPENDICULAR TO STATION LINE OR BEAMS.

INTEGRAL ABUTMENT DETAIL
(SECTION TAKEN PERPENDICULAR TO ABUTMENT)

NOT TO SCALE

INTEGRAL ABUTMENT CONSTRUCTION PROCEDURE
ADJACENT PRESTRESSED CONCRETE SUPERSTRUCTURE

1. FOR BRIDGE LENGTHS OVER 30 m, PRE-EXCAVATE HOLES TO A DEPTH OF 2.5 m
BELOW THE STEM AT THE DIAMETER SPECIFIED IN THE FOUNDATION NOTES.

2. DRIVE PILES AND CUT OFF PILES AT ELEVATIONS SHOWN.

3. BACKFILL HOLES WITH SAND MEETING THE REQUIREMENTS OF NYS MATERIAL
SUBSECTION T703-06, CUSHION SAND. (COST TO BE INCLUDED IN PILE ITEM).

4. IF CIP PILES ARE USED, FILL PILES WITH CONCRETE.
5. PLACE ABUTMENT STEM CONCRETE TO BRIDGE SEAT ELEVATION.

6. BACKFILL ABUTMENT STEMS TO 150 mm BELOW THE BRIDGE SEAT ELEVATION.
NO BACKFILL OF THE ABUTMENT STEMS ALLOWED UNTIL THE ABUTMENTS HAVE
CURED FOR 7 DAYS.

7. PLACE STONE FILL OR SLOPE PROTECTION.
8. ERECT PRESTRESSED UNITS ON BEARING PADS.

9. PLACE CONCRETE ABOVE BRIDGE SEAT ELEVATION FOR THE ABUTMENT
BACKWALL AND DECK SLAB. TO FACILITATE COMPLETE CONSOLIDATION OF CONCRETE
BETWEEN THE TOP OF THE BRIDGE SEAT AND THE BOTTOM OF THE BEAM, VENT
HOLES SHALL BE PROVIDED FOR THE INSERTION OF A 25 mm DIAMETER VIBRATOR
IN THE FRONT FORM FROM UNDER EACH BEAM. HIGH RANGE WATER REDUCERS (SUPER
PLASTICIZER) MAY BE ADDED ONLY FOR THE REMAINDER OF THE ABUTMENT POLR,
UP TO THE TOP OF THE PRESTRESSED UNITS. HIGH RANGE WATER REDUCERS SHALL
NOT BE ALLOWED FOR THE DECK SLAB.

10. PLACE TOP OF INTEGRAL WINGWALLS CONCRETE.

11. BACKFILL ABUTMENT BACKWALLS. NO BACKFILLING OF BACKWALL IS ALLOWED UNTIL
THE BACKWALLS HAVE CURED FOR T DAYS.

12. PLACE CONCRETE FOR APPROACH SLABS.

'

290
5
290

145
290 c
PLAN ‘_I
BEARING PAD "A" PLAN
BEARING PAD "B"
290
SECTION C-C

BRIDGE

DESIGNER NOTES:

DECK REINFORCEMENT FOR SKEWS 30° OR UNDER SHOWN.
$8RBE§E‘VSIS OVER 30° PLACE TRANSVERSE BARS PERPENDICULAR

THE 290 x 145 x 100 BEARING PAD "B" SHALL ONLY BE USED
AS SHOWN ON THE PRESTRESSED ADJACENT BEAM BEARING PAD
LAYOUT.

EPOXY-COATED BARS SHOWN. OTHER CORROSION PROTECTION
OPTIONS ARE AVAILABLE.

REFER TO BRIDGE MANUAL, SECTION 15.12 FOR THE
REQUIREMENTS FOR CORROSION PROTECTED REINFORCEMENT
IN SUBSTRUCTURES.

SEE EARTHWORK DETAILS ON BD-ID3 FOR FURTHER DETAILS.
FOR JOINT RECESS DETAIL, SEE BD-ID6.

FOR TYPE "D" WATERSTOP DETAILS, SEE BD-MS3.

REFER TO SECTION 15.12 OF THE
MANUAL.

NOTES:

(E) DENOTES EPOXY-COATED BARS.

BEARING PAD TO MEET THE REQUIREMENTS OF NYS MATERIAL SPEC.
728-01, RUBBER-IMPREGNATED WOVEN COTTON-POLYESTER FABRIC
BEARING PAD. BEARING PAD TO BE PAID FOR UNDER ITEM 565.30.

ALL DIMENSIONS AND BAR SPACINGS ARE SHOWN IN MILLIMETERS
UNLESS OTHERWISE NOTED.

ISSUED | = TATE OF NEW Y

6/13/05 % DEPARTMENT OF TRANSPORTATION
—r==—1 #= [ STRUCTURES DESIGN AND CONSTRUCTION DIVISION
12/5/05 INTEGRAL ABUTMENTS
6/28/10 ADJACENT PC BEAMS

TYPICAL SECTIONS & DETAILS

APPROVED: 6/28/10

ORIGINAL SIGNED BY
__ARTHUR P, YANNOTTI, P.E,
ACTING DEPUTY CHIEF ENGINEER

ISSUED UNDER EB 10-024
EFFECTIVE WITH THE
LETTING OF 1/06/11
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APPROACH SLAB SEAT &
CONSTRUCTION JOINT

|

|

A

/ === _SLOPE A —
307 3-0"
LEVEL
LEVEL (TYP.)
'\1

PART ELEVATION OF BEAM SEAT

1”@ VENT HOLE /
IN THE WEB OF HP
STEEL SHAPE

STEEL LOAD PLATE

ELASTOMERIC BEARING —

3.0
LEVEL

1-6" 1-6"

6” CLEAR
(FROM FACE OF
® APPROACH SLAB)

€ BEARINGS

L~

SLOPE /
FACE OF J

ABUTMENT
&/
S/

I\
&/ SECTION L-L

® - CLIP ONLY THE TOP FLANGE
TO MAINTAIN THE CLEARANCE

BEARING DETAIL

STRINGER
N N
f A
FIELD DRILL AV
VENT HOLES N/ DESIGNER SHALL PROVIDE THE
REQUIRED WELD SIZE IN THE
7 PROJECT PLANS (%" MIN.).
|
I
/ — > - £ BearINGS
B — /
XXX I=—/—=1IX XXX SKEW ANGLE , /
N —\
4
/' HP SHAPE
€ STRINGER |7 ‘ l/ T 7‘?4 -
2\ | L | STRINGER
J 7 | | BOTTOM FLANGE
FACE OF ABUTMENT ne / 2 LRI
>
/ € 1”@ VENT HOLES
N AN Ny (BOTTOM FLANGE ONLY)

SECTION K-K

NOTE:

HP STEEL SHAPE INCLUDED WITH ELASTOMERIC BEAR-
ING FOR PAYMENT.

SEE NOTES ON SHEET FOR ADDITIONAL RE-
QUIREMENTS.
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5.a) Fully Integral Abutment Plan View
Massachusetts
Integral Abutment Plan
Horizontal Section at Integral Abutment Seat
Horizontal Section at Integral Abutment
Ohio
Plan at Integral Abutment
NOTE: Ohio provides other similar details for various beam and transition types
Plan at Integral Abutment Diaphragm
Oklahoma
Abutment Details for P.C. Beams
Rhode Island
Integral Abutment Plan at Beam Seats
Pennsylvania
Typical Plan of Integral Abutment
Wisconsin
Integral Abutment Plan
Slab Span with Fixed Seat
Girder Span with Fixed Seat
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#xXM @ X (TYP.)

(End of Integral Wingwall
Reinforcement, See Note 5)

Minimum width of wingwall
as required for bridge
railing/barrier system.

TENSION REINFORCEMENT Limit width to 2'-8" (Max.)
(See Dwg. No. 12.2.8)

4x @ X" E.F. (TYP.) #X @ X”
(Primary Integral E.F. (TYP.)
Wingwall Reinforcement, Secondary Integral
See Note 4) 2'-0" Min.) & /‘ Wingwall Reinforcement,
6 @ 9" 100" (Max. See Note 4)
5'—0” (TYP.) VERT. F#LEXURAL ntearal Winguail
(All 4 corners) REINF. (TYF’)
4X BOTTOM X @ X
(Fillet Reinforcement,
BAR (TYP) See Note 5)

48 @ 12" (TYP.)

/ I L2 oL (tve)
90° HOOK AT #4 STIRRUPS @
PILES (TYP) 12” VERTICAL AND #8 @ 12" (TYP.)
9” HORIZONTAL (Longitudinal Reinforcement)

NOTE.:
SECTION IS TAKEN BELOW CAP TOP LONGITUDINAL REINFORCEMENT AT BRIDGE SEAT CONSTRUCTION JOINT.

HORIZONTAL SECTION

SCALE: 3" = 1'-0"

For Designer Notes see Dwg. No. 12.2.14.
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APPROACH SLAB BRIDGE LIMITS SHOULDER - - - 2" PEJF
N N 147-0" TRANSITION
6”7 APPROACH 1’-0” 1’-6” |I’”-0”, NEOPRENE
SLAB SEAT ‘ V@ ABUTMENT BEARINGS SHEETING CDGE OF DECK
VA I VA VA ‘\
|
|
FACE OF APPROACH — (A ! / & A
RAILING & TOE OF |\ , |
CURB | b 2:
B ! | TOE OF RAILING J
| | x r - v PEJF TOE OF RAILING
! SHADED AREA INDICATES LIMITS
T FACE OF APPROACH OF DIAPHRAGM PROTRUSION
| RAILING & TOE OF UNDERNEATH RAILING (TYP.)
CURB
= I I I — X \
gﬁgggﬂf |~ 2 PEJF EDGE OF DECK —/ 0 V ! V
I —_ne A,
J 147-0" TRANSITION FACE. OF APPROACH 24
RAILING & TOE OF
SHOULDER - 2:] CURB
BREAK LINE & L2 o oF J
- @ 1 PEJF ; € ABUTMENT RAILING
\ , S BEARINGS
(A v / / ,/
N, g = —
= /
I I I I _ I :
PART PLAN AT ABUTMENT / j
(SQUARE STRUCTURE WITH CONCRETE RAILING) Y,
(SBR-1-20 SHOWN, SBR-3-20 SIMILAR) _|  neoprene EDGE OF DECK
T|  sHEETING 2 PEJF @
SHOULDER
BREAK LINE 14’-0” TRANSITION
) PART PLAN AT ABUTMENT
¥ BRIDGE S ILINC (STRUCTURE WITH LEFT FORWARD SKEW AND CONCRETE RAILING)
TERMINAL (SBR-1-20 SHOWN, SBR-3-20 SIMILAR)
ASSEMBLY —\ CURB 1
i ii Sl R '
=00 0 |
- =R LTy | 4 DIAPHRAGM WINGWALL
=T ver | 2
APPROACH ! ! r I FACE OF APPROACH RAILING
SLAB\ , , - AND TOE ‘OF CURB & RAILING
T _}_ _}_ AL ﬁ )
— 2 (R
[T e g
08l || =
OPTIONAL C.J. el € BEARINGS
i f,g%gej | & ¢ PILES Va C.d.
|
D | —C.u.
A e ks=- /
NeoPRENE | |l TOP OF SLOPE ¢ SHEET | NOTES AND LEGEND:
SHEETING — ! -/ 1 PEJF —=1l
1-6” | 16 . N C.J. = CONSTRUCTION JOINT. REFER TO BOM SECTION 304.2.3
ELASTOMERIC | 2 no|e [~~~ v prsr FOR DESIGN REQUIREMENTS.
JGEARING. i = 2H:IV SLOPE OR FLATTER
~ APPROACH PEJF = PREFORMED EXPANSION JOINT FILLER
| [~— OPTIONAL T SLAB - ® = SEE PROJECT PLANS AND/OR CMS 516.05 FOR ADDITIONAL
Word oTRTLE L NIRE C.J. / J NEOPRENE SHEETING PLACEMENT REQUIREMENTS.
FABRIC — |yl S| 1 1 1 FASTENERS ® . _2 -
gy NI NI ——— @ = SEE ROADWAY TYPICAL SECTION FOR LOCATION OF
o= RIR . . . .| T é . SHOULDER BREAK LINE.
S — NEOPRENE SHEETING, 3’ WIDE,
6 PERFORATED PEJF, SEE SHEET ] | CENTERED ON JOINT © & = TOP OF SLOPE: ON SUPERELEVATED STRUCTURES,
CORRUGATED FOR THICKNESSES A LATERALLY SLOPING “TOP OF SLOPE” MAY BE USED
BLASTIE PIPE S W R . TO AVOID EXCESSIVELY LONG WINGWALLS.
BRIDGE SEAT _j . & = SEE ROADWAY STANDARD DRAWING MGS-3.1 OR MGS-3.2
), bR C.J. FOR BRIDGE TERMINAL ASSEMBLY DETAILS. STATE ON THE
30 By PROJECT PLANS WHICH STANDARD DRAWING APPLIES.
V = THE CONTRACTOR MAY ELECT TO SUBMIT AN ALTERNATE
ELEVATION ’ ) PROCEDURE THAT PLACES THE DIAPHRAGM AND DECK
ELEVATIUN CONCRETE IN THE SAME POUR; HOWEVER, THIS REQUIRES

SECTION A-A

APPROVAL OF THE ENGINEER.
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REINFORCING STEEL LIST
MARK | LENGTH | TYPE A B c
A401 9-6* 3 2-6* | 20"
A501 * 1 2-8* *
A502 * ! 2" *
A503 | SERIES * ! 2-2" | SERIES *
A504 * ! 2" *
A505 * ! 2-2* *
A506 * 19 * * *
A601 * 26
D401 8-l 1 I-4” 3-6”
0501 * ! 2-8" *
D502 * 2 22" *
D801 * 18

* = DIMENSION VARIES

STANDARD .
/ 135° BEND 5] )

~

107

A2

A2

RN
F

(/0

\/o .

A2 | A2
TYPE-] TYPE-3 )
TYPE-26
A B
DRANING AS-T-15 5
TYPE-I8 TYPE-19

CLIP TOP FLANGE
IF NECESSARY

APPROACH
SLAB LIMITS

FRONT FACE OF
DIAPHRAGM

BACK FACE OF
DIAPHRAGM

¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ X X X ¥ X X

INTEGRAL ABUTMENT PARTIAL PLAN

GENERAL NOTES:

LIMITATIONS:

THIS STANDARD DRAWING PROVIDES PREFERRED AND/ OR TYPICAL

DETAILS FOR INTEGRAL ABUTMENTS. TREAT THE ABUTMENT DIMENSIONS,
CONSTRUCTION JOINTS AND REINFORCING SHOWN IN THIS DRAWING AS
MINIMUM VALUES AND A PERFORM A COMPLETE DESIGN FOR THE ABUTMENT.
DO NOT REFERENCE THESE DRAWINGS IN THE CONTRACT PLANS AND DO NOT
USE AS STANDALONE CONSTRUCTION DRAWINGS.

PROVIDE ALL INFORMATION REQUIRED TO CONSTRUCT THE ABUTMENT IN
THE PROJECT PLANS.

THE INTEGRAL ABUTMENT DETAILS PRESENTED IN THIS DRAWING

ARE INTENDED FOR USE ON STRAIGHT OR CURVED ALIGNMENT

WITH TANGENT SUPERSTRUCTURES WITH A MAXIMUM SKEW OF

30°. AT 0° SKEW, THE MAXIMUM PERMISSIBLE EXPANSION

LENGTH FOR INTEGRAL STEEL BEAM OR GIRDER BRIDGES IS 267’
(400" TOTAL STRUCTURE LENGTH, ASSUMING 2/3 MOVEMENT

COULD OCCUR IN ONE DIRECTION). AT 30° SKEW, THE MAXIMUM
PERMISSIBLE EXPANSION LENGTH FOR INTEGRAL STEEL BEAM AND
GIRDER BRIDGES IS 133’ (200’ TOTAL STRUCTURE LENGTH, ASSUMING
2/3 MOVEMENT COULD OCCUR IN ONE DIRECTION). FOR SKEWS
BETWEEN 0° AND 30°, STRAIGHT LINE INTERPOLATION SHALL BE USED
TO DETERMINE THE MAXIMUM PERMISSIBLE EXPANSION LENGTH.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON A SINGLE ROW OF
PILES. ALLOWABLE PILE TYPES AND SIZES, ALONG WITH MINIMUM
FRISTION PILE LENGTHS, ARE SHOWN IN THE TABLE BELOW.

PILE | MINIMUM LENGTH, FT.
SIZE cLAY SAND
HPIOX42 30 25
HPI2x53 35 25
HP14x73 40 30
127 CIP 45 30
147 CIP 50 35

IF THE MINIMUM LENGTH SHOWN IN THE TABLE ABOVE CANNOT BE
OBTAINED, THEN THE DESIGNER SHALL PROVIDE CALCULATIONS TO
SUPPORT THE USE OF A SHORTER LENGTH, AND, IN THE CASE OF
PILES DRIVEN TO REFUSAL ON BEDROCK, REFER TO BDM SECTION
305.3.5.7. THE CALCULATIONS SHALL DEMONSTRATE THAT ADEQUATE
LATERAL RESISTANCE IS AVAILABLE, THAT NO LATERAL DEFLECTION
OCCURS AT THE BOTTOM OF THE PILES, AND THAT THE COMBINED
AXIAL COMPRESSION AND FLEXURE IN THE PILES SATISFIES THE
REQUIREMENTS OF THE AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS.

PILE TYPES AND SIZES OTHER THAN THOSE SHOWN IN THE TABLE
ABOVE SHALL NOT BE USED UNLESS APPROVED BY THE DEPARTMENT.
THE MAXIMUM ALLOWABLE PILE SPACING IS 8°. THE MINIMUM
ALLOWABLE PILE SPACING IS 3 PILE DIAMETERS. THE PILE DIAMETER
FOR AN HP SHAPE SHALL BE TAKEN AS THE DIAGONAL DISTANCE
BETWEEN FLANGE TIPS.

RAILING

D401

-

i

/.

T
1
T
|
|
|
-

DIAPHRAGM PROTRUSION /

UNDERNEATH RAILING.

HEIGHT, H, SHALL MATCH
THICKNESS OF APPROACH
SLAB AND APPROACH SLAB

SEAT.

APPROACH SLAB
SEAT (BEYOND)

W
DIAPHRAGM

SECTION B-8

(APPLIES AT BOTH ENDS OF ABUTMENT)
(BEAM & APPROACH RAILING NOT SHOWN)

LIMITATIONS CONT'D:

THE HEIGHT OF THE PILE CAP SHALL NOT EXCEED 7'-6”.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON AT LEAST 4 PILES.
FOR PHASED CONSTRUCTION PROJECTS, EACH PHASE SHALL BE
SUPPORTED ON AT LEAST 4 PILES.

INTEGRAL ABUTMENTS SHALL NOT BE USED WHERE THERE ARE
CONCERNS ABOUT SETTLEMENT OR DIFFERENTIAL SETTLEMENT.

DESIGN SPECIFICATIONS:

THIS STRUCTURE SHALL CONFORM TO THE LATEST “LRFD BRIDGE
DESIGN SPECIFICATIONS” ADOPTED BY THE AMERICAN ASSOCIATION
OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS AND THE ODOT
BRIDGE DESIGN MANUAL .

DESIGN LOADING:

HL-93 LIVE LOAD
FUTURE WEARING SURFACE (FWS) OF 0.060 KSF

DESIGN DATA:

CONCRETE CLASS QC2 - COMPRESSIVE STRENGTH 4.5 KSI
(SUPERSTRUCTURE)
CONCRETE CLASS QCl - COMPRESSIVE STRENGTH 4.0 KSI
(SUBSTRUC TURE)
REINFORCING STEEL - MINIMUM YIELD STRENGTH 60 KSI
STRUCTURAL STEEL - ASTM A709 GRADE 36 OR 50 - YIELD
STRENGTH 36 OR 50 KSI
(THE DESIGNER SHALL SPECIFY THE
REQUIRED STEEL GRADE AND YIELD
STRENGTH IN THE BRIDGE GENERAL

NOTES)
STEEL H-PILES - ASTM A572 - YIELD STRENGTH 50 KSI
PAINTING OF STRUCTURAL STEEL:

THE ENTIRE SURFACE AREA ENCASED WITHIN THE ABUTMENT
DIAPHRAGM AND EXTENDING -0’ OUTSIDE THE DIAPHRAGM,
SHALL BE COATED WITH A SHOP APPLIED, INORGANIC ZINC
PRIME COAT ACCORDING TO C&MS 514. NO ADDITIONAL
COATINGS ARE REQUIRED ON THE EMBEDDED STEEL
SURFACES. THE COST OF APPLYING THE PRIME COAT IS
INCIDENTAL TO THE BID FOR STRUCTURAL STEEL. REPAIR
COATING DAMAGED BY WELDING ACCORDING TO C&MS 514.22.

ELASTOMERIC BEARING ASSEMBLY:
UTILIZE A WIDE FLANGE SHAPE IN LIEU OF AN HP SHAPE IN

THE BEARING ASSEMBLY IF THE STRUCTURAL STEEL FOR THE
MAIN MEMBER IS WEATHERING STEEL.

DESIGN AGENCY
OFFICE OF
STRUCTURAL ENGINEERING
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END SLEEPER SLAB STEM
AT FACE OF CURB (TYP.)

DETAILER: ¢ OF BRIDGE ROADWAY
INDICATE BEARING —-
SHOW NORTH ARROW SET APPROACH CURB AND SIDEWALK
+ 3_0" SLEEPER SLAB ‘Eé&ATNS'ON HAUNCH ON SLEEPER SLAB FOOTING
|, (SEE NOTE 8) | | (SEE NOTE 8) ' [
X END SLEEPER SLAB FOOTING AS
1” MIN. JOINT (TYP.) e REQUIRED FOR PLACEMENT OF
W O O I M4 — 1 GUARDRAIL POSTS (TYP.)
IS (R RRA R IR AR RN AT NN A RN NN ARNARNARNARNARLARNARNARIORAN / I_ |
l" N | Face o curs ol | RETURN WALL
END POST (TYP.) i | / | | 2'-10" MIN. RETURN
| DETAILER: 2 WALL (TYP.) ~
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= CURB ON DRAWINGS A e
:i-- |--{ PROVIDE ANGLE s % |--{ I :
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SCALE:1/4"=1"=0"

DESIGNER NOTES:

¢ BRG.

SKEW ANGLE

SKEW ANGLE DESIGNATION
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THE DESIGNER SHALL REFER TO SECTION 11.3.3
(INTEGRAL ABUTMENTS) OF THE RIDOT LRFD BRIDGE
DESIGN MANUAL FOR DESIGN AND DETAILING
REQUIREMENTS AND LIMITATIONS ON THE USE OF

INTEGRAL ABUTMENTS

A NOTE SHALL BE PROVIDED ON THE CONTRACT

DRAWINGS STATING THAT THE TOP OF DECK

FELEVATIONS ARE GIVEN AT THE FRONT FACE OF

INTEGRAL ABUTMENTS.

UTILITY PASSAGE THROUGH THE INTEGRAL ABUTMENT

SHOULD BE AVOIDED.

RIDOT LRFD BRIDGE DESIGN MANUAL).

(SEE SECTION 11.3.3 OF THE

ABUTMENT DETAILS FOR SKEWED ABUTMENTS ARFE

SIMILAR.

T

STEP FOOTING
AS NECESSARY

RETURN WALL AT SIDEWALK / SAFETY WALK

SCALE:1/4"=1"—0"

5. REINFORCING SHOWN IS MINIMUM ONLY.

6. THE SUGGESTED SCALE FOR ANY ABUTMENT PLAN AND
—0”.

ELEVATION IS 1/4”=1

7. REFERENCES TO END POSTS AND CENTERLINES OF

RAILING ELEMENTS ARE INTENDED TO REFER TO THE

DETAILS SHOWN ELSEWHERE IN THESE BRIDGE
STANDARDS (SEE APPROPRIATE DETAILS).

8. SLEEPER SLAB AND EXPANSION JOINT IN ROADWAY

MAY BE OMITTED FOR BRIDGE SUPERSTRUCTURE SPANS

60 FEET OR LESS.

9. SEE DWG. 2.22 FOR RETURN WALL DETAILS

REVISIONS
No. | DATE

RHODE [ISLAND

DEPARTMENT OF TRANSPORTATION
BRIDGE STANDARDS

INTEGRAL ABUTMENT

SHEET 1

DRAWING NUMBER:

2.20




STEEL I-GIRDERS SHOWN | . P/S CONCRETE GIRDERS SHOWN GENERAL NOTES

4/ -Q"

PIPE PILES SHOWNXX | | H-PILES SHOWN %% 1. ALL DIMENSIONS GIVEN IN U.S. CUSTOMARY UNITS.
SLAB (TYP.) 2. DESIGN SPECIFICATIONS
. -AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
-PENNDOT DESIGN MANUAL PART 4, VOLUME 1, PART BsmDESIGN SPECIFICATIONS ANDmVOLUMEm25 APPENDIX G
3. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUBLICATION 408 AND THE CONTRACT SPECIAL PROVISIONS.
4.  MATERIAL STRENGTH
— — -REINFORCEMENT STEEL fy = 60 KSI
= R I - o -CONCRETE f’c = 4000 PSI (CLASS AAAP CONCRETE) FOR DECK SLABS, APPROACH SLABS, AND END DIAPHRAGMS
T" z| a2 AND WINGWALLS ABOVE CONSTRUCTION JOINT, MODULAR RATIO (Es/Ec) n = 8.
2asy f'c = 3500 PSI (CLASS AA CONCRETE) FOR BARRIERS, MODULAR RATIO (Es/Ec) n = 8.
EJTY f'c = 3000 PSI (CLASS A CONCRETE) FOR CAP BEAM AND WINGWALLS BELOW CONSTRUCTION JOINT,
‘ ‘ S22z MODULAR RATIO (Es/Ec) n = 9.
=" a3 5.  DEAD LOAD
‘ ‘ ‘ ‘ = -DENSITY OF NORMAL WEIGHT CONCRETE = 150 PCF
-FUTURE WEARING SURFACE = 30 PSF
— ! | 6.  LIVE LOAD
\ ‘ Yo TH / I %< -LIVE LOAD IS CALCULATED ASSUMING ALL POTENTIAL LANES ARE LOADED. USE A MULTIPLE PRESENCE FACTOR OF 1.0
ELASTOMER]C PAD (TYP.) CONSTRUCTION JOINT ( TYP.) - FOR DESIGN OF THE INTEGRAL ABUTMENT CAP AND SUPPORTING PILES.
‘ ‘ Wi 3 -THE LIVE LOAD IS ASSUMED TO BE EVENLY DISTRIBUTED TO ALL PILES.
\ T h 39 7. DYNAMIC LOAD ALLOWANCE ( IM) = 33% IS APPLIED TO LIVE LOADS ON THE ABUTMENTS AND THE PILES IN ACCORDANCE WITH ARTICLES
‘ H M H H H H %<£°8 A3.6.2.1 AND D3.6.2. 1.
‘ | | ) ‘ © 8.  DESIGN CONTROLS
-CONCRETE COVER: INTEGRAL ABUTMENT ( I.e., CAP BEAM AND END DIAPHRAGM) AND WINGWALLS = 3"
—~—FPIPE PILE (TYP.) R H-PILE (TYP.) —= -UNLESS OTHERWISE INDICATED, USE THE FOLLOWING MINIMUM REINFORCEMENT SPLICE LENGTHS:
1 -e MIN. , Toqw s soom
TYP) #4 2 -qn #6 3/ -1 #8 5/-1 #10 8/-2
10’ -0" MAX. . 10 -0" MAX. * K K #5 2/ -Tn #7  3/-10" #9 6/ -5" #1110’ -0"
-Q" OR 2.5 x PRE-AUGERED HOLE 3’-0" OR 2.5 x -BAR SIZE: MAXIMUM BAR SIZE #11
DIAMET FOR PIPE DIAGONAL DIMENSION
PILES MIN. SHELL (TYP.) FOR H-PILES MIN. MINIMUM BAR SIZE #4
TYPICAL ELEVATION 9.  FOR DESIGN CONTROLS OF DECK AND BARRIERS, SEE STANDARD DRAWING BD-601M.
10.  USE ONLY ONE ROW OF VERTICAL PILES PER ABUTMENT. PILES MAY BE H-PILES OR PIPE PILES. FOR H-PILES, ORIENT THE
% DEPTH OF ABUTMENT BELOW CONSTRUCTION JOINT IS 3’-3" AT SHALLOWEST POINT (SEE DM-4 AP.G. 1.4. 1) WEB PERPENDICULAR TO THE LONGITUDINAL AXIS OF THE GIRDER OF THE END SPAN. TAPERED PILES MAY BE USED PROVIDED
THE MAXIMUM DIFFERENCE BETWEEN THE MINIMUM AND MAXIMUM CAP DEPTH WILL NOT EXCEED 1’-0" FOR SKEW THE TAPER POINT IS BELOW THE POINT OF CONTRAFLEXURE.
<B0° OR 1°-6" FOR SKEW = 80°. 11.  ALL REINFORCING BARS ARE TO BE EPOXY COATED.
%% BOTH H-PILES AND PIPE PILES MAY BE USED WITH STEEL OR CONCRETE GIRDERS. GALVANIZEwTOPmI54=0"uENGTH 12. USE ONLY NORMAL WEIGHT CONCRETE FOR WINGWALLS AND ABUTMENTS.
OF THE PILES OR ENTIRE PILES LENGTH. 13.  DETAIL ALL BARS ON THE CONTRACT DRAWINGS.
*%% THE MAXIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT, 14.  PROVIDE A TROWEL SMOOTH SURFACE OF THE CONSTRUCTION JOINT DIRECTLY UNDER THE GIRDERS AND THE AREA EXTENDING
MEASURED ALON? wTHdE 1S|KE/W2§ SHALL BE THE LARGER OF: 2" QUTSIDE OF THAT AREA. ON ALL OTHER CONSTRUCTION JOINTS, PROVIDE A RAKED SURFACE.
o2 -6" AND W*IPTI6/2)  ROUNDED UP TO THE NEXT 3" INCREMENT) 15,  PROVIDE ¥i" THICK, 50 DUROMETER NEOPRENE PADS UNDER ALL GIRDERS. ALL PADS WILL BE 12" ALONG THE
sin (8) LENGTH OF THE BEAM AND MATCH THE WIDTH OF THE BEAM MINUS ANY CHAMFERS. BLOCK THE AREAS UNDER THE GIRDERS NOT IN
e WHERE: Ws WIDTH OF WINGWALL AT REAR FACE OF INTEGRAL ABUTMENT, NEGLECTING THE 1’ HAUNCH ( ft.) CONTACT WITH THE BEARING PADS USING 1" THICK BACKER RODS.
e dpile: OUTSIDE DIAMETER FOR PIPE PILES OR PILE DEPTH FOR H-PILES (ft.) 16.  TAKE LIMITS OF FILL BEHIND THE ABUTMENT AND THE WINGWALLS AS SHOWN ON STANDARD DRAWING RC-12M.
THE MINIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT,
MEASURED ALONG THE SKEW, SHALL BE THE LARGER OF: 17.  FOR DETAILS OF INSERTS IN PRECAST CONCRETE BEAMS, SEE STANDARD DRAWING BD-655M IN ADDITION TO SHEETS 2 AND 8
o 1/-6" OF THIS STANDARD.
* THE DISTANCE REQUIRED TO PROVIDE 3" CLEARANCE FROM THE PILES 18.  FOR DETAILS OF APPROACH SLABS FOR INTEGRAL ABUTMENT BRIDGES, SEE STANDARD DRAWING BD-628M.
0 HBRNZ0 ENETNS v S 19.  PLACE ALL GIRDERS, INCLUDING BOX BEAMS, WITH THEIR WEBS VERTICAL. STEP TOP OF CAP BEAM TO PROVIDE THE CORRECT
BEAM SEAT ELEVATION. CHANGE HAUNCH THICKNESS ACROSS THE WIDTH OF THE GIRDERS TO PROVIDE THE CORRECT
ROADWAY CROSS-SLOPE AND SUPERELEVATION. SLOPE BEAM SEAT IN THE LONGITUDINAL DIRECTION TO MATCH BOTTOM OF BEAM.
20.  THE BOTTOM OF THE ABUTMENT MAY BE HORIZONTAL. HOWEVER, THE VARIATION IN THE PILE CAP DEPTH FROM ONE END OF
THE ABUTMENT TO THE OTHER DUE TO SUPERELEVATION IS LIMITED TO 1/-6" [1’-0" FOR SKEWS LESS THAN
80 DEGREES]. FOR SUPERELEVATIONS THAT WOULD RESULT IN GREATER VARIATIONS, THE BOTTOM OF THE ABUTMENT MUST BE
J WX STEEL I-GIRDERS SHOWN _, . P/S CONCRETE GIRDERS SHOWN PARALLEL TO THE SLOPE OF THE ROADWAY. FOR THE REINFORCEMENT SHOWN, THE PILE CAP IS TO BE A MINIMUM 3'-3"
N PIPE PILES SHOWN 4 ‘ ‘ H-PILES SHOWN a %\/A“’( THICK, WITH A MAXIMUM DEPTH OF 4’-3" FOR SKEWS LESS THAN 80 DEGREES, AND A MAXIMUM DEPTH OF 4’-9" FOR
— s SKEWS GREATER THAN OR EQUAL TO 80 DEGREES. PILE CAP DEPTHS GREATER THAN 4’-3" FOR SKEWS LESS THAN 80
\m < e DEGREES AND PILE CAP DEPTHS GREATER THAN 4’-9" FOR SKEWS GREATER THAN OR EQUAL TO 80 DEGREES MUST BE
N APPROVED BY CHIEF BRIDGE ENGINEER.
21, INTEGRAL ABUTMENTS AT OPPOSITE ENDS OF A BRIDGE SHALL BE THE SAME DEPTH EXCEPT FOR VARIATIONS DUE TO DIFFERENCES
R.F.OF ABUT. CLIP CORNERS TOP AND BOTTOM ON IN ROADWAY CROSS SLOPE OR SUPERELEVATION. THE BEAM SEAT MUST BE PARALLEL TO THE ROADWAY GRADE ,sIN=THE=LEONGITUDINAL=DIRECT-ION:
FLANGES AS REQUIRED 22.  DETERMINE THE MINIMUM DIAMETER OF THE PRE-AUGERED HOLES IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.4.2.1.
6"MIN. ( TYP. ) 23,  BEAM DEPTH IS RESTRICTED TO A 6’-0" MAXIMUM DEPTH WHEN USED FOR INTEGRAL ABUTMENT UNLESS APPROVED BY
- CHIEF BRIDGE ENGINEER.
° 24.  USE OF ADJACENT BOX BEAMS IS NOT PERMITTED, DETAILS FOR BEAMS LESS THAN 1/-5" ARE NOT INCLUDED IN THIS STANDARD.
~ 25.  SKEW LIMITATION FOR INTEGRAL ABUTMENTS PER SECTION 1.2.2 OF DESIGN MANUAL, PART 4 APPENDIX “G".
: 26.  FLARED WINGWALLS ARE NOT TO BE USED WITH INTEGRAL ABUTMENTS. REFERENCE APPENDIX "G" OF DESIGN MANUAL PART 4 SECTION 1.4.4.
< 27.  BOTH THE TYPICAL AND ALTERNATE SIDEWALK DETAILS MAY BE USED ON INTEGRAL ABUTMENT BRIDGES. IF USED, THOSE DETAILS MUST BE
~ CARRIED THROUGH THE APPROACH SLAB.
28.  ALL REINFORCEMENT STEEL BARS SHOWN MEET THE REQUIREMENTS OF ASTM A 615, A 996 OR A 706.
29,  THE STLRFD SOFTWARE REQUIRES BEARING STIFFENERS AT THE CENTERLINE OF BEARING AND ALSO CONSIDERS THE GIRDERS TO BE LATERALLY
BRACED AT THE CENTERLINE OF BEARING. THE DESIGNER IS RESPONSIBLE FOR DETAILING THE BEARING STIFFENERS. THE LATERAL BRACING
\ (END DIAPHRAGM) IS TO BE OMITTED AND THE FOLLOWING NOTE ADDED TO THE CONSTRUCTION DRAWINGS:
\ ' | FRE-JUCERED HOLE (1MF.) IF REQUIRED ® THE CONTRACTOR IS RESPONSIBLE FOR TEMPORARY BRACING OF THE GIRDERS. PLACE THE #8 REINFORCEMENT BARS THROUGH THE
SEE NOTE 22 THIS SHEET. (FOR CLARITY, .
= GIRDER (TYP.) \ \ ALUGERING IS NOT SHOWN AT ALL PILE BEAMS AND THE CAP FORMWORK PRIOR TO PLACING ANY DECK CONCRETE.
TYPICAL PLAN LOCATIONS.) PROVIDE SHELL TO KEEP HOLE 30.  SUPERSTRUCTURE MUST BE ERECTED AND CONNECTED TO THE
OPEN IF REQUIRED. INTEGRAL ABUTMENTS PRIOR TO PLACING BACKFILL BEHIND
THE ABUTMENTS. COMMONWEALTH OF PENNSYLVANIA
SGWANL _INDTH MAX_VARY BASER_OM BARRIBR_TXPEJSELBCTER 31.  IF_AN INTEGRAL ABUTMENT BRIDGE IS BEING REDECKED, THE DEPARTMENT OF TRANSPORTATION
" END DIAPHRAGM MUST BE REMOVED COMPLETELY PRIOR TO DECK
A EXTERIOR BEAMS TO BE LOCATED TO PROVIDE 3" CLEAR TO THE HORIZONTAL REINFORCEMENT EXTENDING e I A A Y BUREAU OF PROJECT DELIVERY
FROM THE WINGWALLS. PAVEMENT TEMPERATURE FORCES AND EARTH PRESSURE.
1. DETERMINE THE MOVEMENT REQUIREMENTS AND THE OPENING OF THE EXPANSION DAM FOR THE EXPANSION JOINT BETWEEN THE 50-c0TM T CONCRETE DECK SLAB
ABUTMENT AND DETACHED WINGWALLS, AT THE TIME OF CONSTRUCTION, IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.6.
2. BOND THE PREFORMED NEOPRENE COMPRESSION SEAL BETWEEN THE ABUTMENT AND THE DETACHED WINGWALL EXPANSION JOINTS BD-628M | BRIDGE APPROACH SLABS INTEGRAL ABUTMENT
(SEE SECTION M-M ON SHEET 5) TO BOTH THE ABUTMENT AND THE DETACHED WINGWALL. BD-655M | TYPICAL SUPERSTRUCTURE SECTIONS
3. BOND THE CLOSED CELL NEOPRENE SPONGE IN THE DETACHED WINGWALL EXPANSION JOINTS (SEE SECTION M-M ON SHEET 5) BD-656M | TYPICAL LONGITUDINAL SECTIONS
T e T O SN e n0 THE NINGHALL, sl ASUTHENT N0 DETAGHED WINGHALLS LATOUT AND GENERAL NOTES
) WILL BE IN ACCORDANCE WITH PUBLICATION 408, SECTION 680. THE MEMBRANE SHALL SPAN THE WIDTH OF THE RECESS IN BC-T39M gziggé SQT;:‘%ETO CUIDE RAIL TRANSITION
THE ABUTMENT AND IN THE DETACHED WALL, AND SHALL HAVE 8" BONDED ON EACH SIDE. THE LENGTH OF THE BC-751M
MEMBRANE SHALL BE 6" LONGER THAN THE SPANNED LENGTH (i.e. 6" SLACK) AT THE TIME OF gc-788M | TYPICAL WATERPROOFING AND
INSTALLATION. SEE DETAIL P ON SHEET 6. EXPANSION DETAILS RECOMMENDED APR.29, 2016 |RECOMMENDED APR.29, 2016 SHEET 1 OF 9
5. PAINT THE CONTACT SURFACE BETWEEN THE APPROACH SLAB AND WINGWALL WITH AN APPROVED BOND BREAKER AND RC-12M | BACKFILL AT STRUCTURES .
SEAL WITH AN APPROVED SEALER. Threa P Moo SBeond BTt D _
REFERENCE DRAW I NGS CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DEL IVERY B D 6 6 7 M




DESIGNER NOTES

\ééE‘C\EENGTHS FOR HORIZONTAL BARS SHALL BE BASED ON A "CLASS C" TOP TENSION LAP

STEEL TROWEL TOP SURFACE OF ABUTMENT. PLACE WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

(2 TO WING LENGTH)

<

r‘*“t BRC. & PILES € BRG. MULTIPLE LAYERS OF POLYETHYLENE SHEETS OVER PILING SPACING IN ABUTMENT BODY SHALL BE 8-0" MAX. FOR ALL TYPES OF PILING.
& PILES ENTIRE ABUTMENT TOP BEFORE PLACING BEARING THE_MAX. PILE SPACING FROM_THE END OF THE ABUT.BODY TO THE FIRST PILE SHALL
PADS AND/OR SUPERSTRUCTURE. TOTAL THICKNESS BE THE MINMUM OF ONE-HALF PILE SPACE OR 2'-6".
@ OF SHEETS SHALL BE AT LEAST 0.03"
r-3 -3 TOTAL LENGTH OF [AT) BARS SHALL BE > TO WING LENGTH.
4" X /5" PREFORMED 4" X /5" PREFORMED MIN. MIN =5 aars a1 1-00 O
JOINT FILLER i JOINT FILLER ig CONCRETE POURED UNDER WATER WILL BE ALLOWED AND SHALL BE DONE IN ACCORDANCE
— 5 BaRs AT 1-0" d WITH SECTION 502.3.5.3 STANDARD SPECIFICATIONS.
/ Yo BEVEL//— - Zé Te ~ -|| :EAXTBSNRS 10" MIN. INTO BEAM SEATS) THE SEMI-EXPANSION SEAT SHALL BE USED WHEN REQUIRED AS STATED IN CHAPTER 12,
¥, BEVEL hN N e 4 - FIGURE 12.7-10F THE BRIDGE MANUAL OR WHENEVER A WING PILE IS REQUIRED.
O 0 — 4 8aRs O
|£ 1I A 4 BARS Ofl = v THE FIXED SEAT CANNOT BE USED WHEN A WING PILE IS REQURED (SEE STD. 12.02
| FOR CRITERIA).
L/
. : —V R £ b %4 BARS AT I-6" MAX.SPA. WHEN THE BOTTOM OF GIRDER SLOPES MORE THAN 1%, SLOPE THE BEAM SEAT
5 2 B o (3 BARS. MIN. BETW. BEAM SEATS) BASED ON ADDING THESE TWO VALUES:
() ks (] LlF o . : - LONGITUDINAL GRADE OF GIRDER (PERCENT)
d "6 BARS - . H - CAMBER EFFECT = 4(RC)/L X 100 (PERCENTI, WHERE:
) 3 2-6" < (I'-6" MAX. SPA. FF) 52 X 26 —[B1BARS @ RC = RESIDUAL CAMBER (INCHES)
= E{Y N 6 BARS —| L = GIRDER LENGTH (INCHES)
@t | . _— 2| &| | (r-6" MAX. SPATFF) (SEE STANDARD 13.01 FOR SLOPED SEAT DETAIS)
o|°= 19 TOP OF BERM 4 BARS 2-3" LONG ol 5| S *4 BARS 2'-3" LONG
o @@ 2 BARS PER PILE. ol @ TOP OF BERM / 2 BARS PER PILE. ABUTMENT DETAILED WITHOUT STRUCTURAL APPROACH SLAB.SEE STD. 12.10 THRU 12.13
) ‘ FOR STRUCTURAL APPROACH DETALS.
[EDBARS @
— = =5 BaRs AT 9" spa. (I FEUSE 3/4" THICK FILLER FOR SLAB STRUCTURES.
i / I IN_ OUTSIDE THIRDS OF BODY
¥ i i ST s : O K LECEND
& ? TEﬁcuTTHS‘EiDdengAgg E?DY & @ : ) P *5 BARS (COATEDI AT I-0" (2-0" LONG). THESE BARS MAY BE PLACED
& . | L 50" SPA.IN MIDOLE THIRD. & PIPE UNDERDRAIN AFTER CONCRETE IS POURED BUT BEFORE INITIAL SET HAS TAKEN PLACE.
ola WRAPPED (6-INCH)
s ] O PIPE_UNDERDRAIN (SEE_STD. 9.01 FOR > WHEN THIS DIMENSION > 4" THIS ADDITIONAL REINFORCEMENT
T 1 URAPPED (6-INCH). /\ ADDITIONAL DETAILS SHALL BE ADDED. MAX.SPA.OF HORIZ.*4 BARS = I-0".
6 BARS ADDITIONAL DETAILS USE I-3" FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
AND NOTES) USE 1-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W", 45W",
P *6 BARS 54", 54W", 70", T2N" OR B2W" GIRDERS ARE USED, AND SKEW > 25°
VN USE 1-3" FOR SLAB SPANS WITH A PAVING NOTCH., BUT NO STRUCTURAL
. 5 WRAPS OF *4 BARS APPROACH SLAB.
21" DIA. 28'-0" LONG. USE 1-1I" FOR GIRDER SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL
USE_FOR ALL TYPE OF PILES. APPROACH SLAB.
TYPE Al WITH USE 17" FOR SLAB SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
EMI-EXPANSION SEAT USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
@ DIVENSION IS FROM BOTTOM OF ABUTMENT TO LOW BEAM SEAT OR LOW
SIDE OF SLAB TYPE SUPERSTRUCTURE.
W/ 18" RUBBERIZED MEMBRANE WATERPROOFING. SEAL ALL HORIZONTAL
AND VERTICAL JOINTS ON BACKFACE.
/NKEYED CONST. JONT FORMED BY BEVELED 2" x 6".
% % WINGWALL WIDTH SHALL BE I'-6" WHEN TYPE "M" RAILING, VERTICAL
FACE PARAPET "TX", OR SINGLE SLOPE PARAPET "56SS" IS USED.
WINGWALL WIDTH SHALL BE I-9" WHEN TYPE "NY3" OR "NY4" RAILING IS USED.
USE *5 BARS AT 6" SPA.IN OUTSIDE THIRDS OF BODY LENGTH WHEN THE
WING LENGTH > 200" AND WING HEIGHT > 10'-0".
% WHEN BODY SECTION IS > 50'-0"+ LONG PROVIDE VERTICAL CONSTRUCTION
JOINT. RUN BAR STEEL THRU JOINT AND SEAL JOINT WITH 18" RUBBERIZED
MEMBRANE WATERPROOFING. SEE STD.12.03 FOR ALTERNATE CONSTRUCTION
WING WITHOUT PILE WING WITH PILE JOINT.
@ SHOW ALL BARS FOR CLARITY.
=)
@ NO SLOPE FOR HEAVY RIPRAP. SEE STANDARD 12.08 FOR DETALS.
[ 8ARS LOCATION OF TABLE
SEE STD. 12.02 e B _ABLL
TABLE A
BAR_SIZE | DISTANCE*
=5 -
W
‘5“/69 *6 2-1
ANGLE g
\ f<—— REF. LINE [T BARS bl 2-9
) S8
SEE TABLE \ MIN. BETWEEN SEE STD. 12.02
€ OF ROADWAY BARS - TABLE A =g 4-7"
\ BEARING PAD
6-*6 BARS =10 5107
(A1 BARS SLOPED BTWN. BEAM SEATS \ STD. HOOK % OR_EOUIVALENT STD. HOOK
SEE_STD. 12.02 TABLE A v USE STRAIGHT BARS WHEN POSSIBLE

| o

!/2" FILLER-TO EXTEND FROM BRIDGE SEAT TO TOP

]

T

BARS
SEE_STD. 12.02 TABLE A
(3 TO WING LENGTH)

OF CONCRETE PARAPET OR TO TOP OF WING FOR STEEL
RAILINGS. FILLER INCLUDED IN  WING LENGTH.

*®4 BARS AT I'-0"

/2" FILLER-TO EXTEND
FROM BRIDGE SEAT TO TOP
OF CONCRETE PARAPET

OR TO TOP OF WING FOR
STEEL RAILINGS. FILLER
INCLUDED IN WING LENGTH.

SEE STD. 13.01FOR CRITERIA OF
WHEN TO SLOPE BEAM SEATS

\

€ oF G\RDER—Q\
CLEAR PILES BY

CIRDER SPAN WITH
FIXED SEAT

SLAB SPAN WITH
FIXED SEAT

4" X_!/5" PREFORM
JOINT FILLER.
OF ABUTMENT

QVERT. CONST. JOINT KEYM
FORMED BY BEVELEDA
CLEAR BRG. SEAT BY 3\ MIN.

LEN

9" MN,

AY
X 8",

ABUTMENT ENDS

*5 BARS AT I'-0"
SEE STD. 12.02

ABUTMENT TYPE Al
(INTEGRAL ABUTMENT)

" V-GROOVE
Ya /" PREFORMED JOINT

¥a" CORK FILLER ON VERTICAL FILLER UNDER GIRDER

BEAM SEAT FACES THAT RUN
PARALLEL WITH GIRDER.

FLANGE IN FRONT OF
BRG. PAD

PLACE STIRRUPS AND
U-SHAPED BARS NORMAL
TO ABUT. BODY.

“2". | BUREAU OF

(%) STRUCIURES

SLAB SPAN WITH

SLAB_SPAN WITH CIRDER_SPAN WITH
SEMIEXPANSION SEAT

DATE:
SEMIEXPANSION SEAT areroven:___ Bill Oliva 120

STANDARD 12.01




5.b) Fully Integral Abutment Typical Section
Colorado
Integral Abutment on H-Piles
[linois
Integral Abutment for Steel Beams
Integral Abutment for PPC Beams
Integral Abutment for Slab Bridges
Integral Abutment Details for PPC Beams on Large Grades
Massachusetts
Section at Center Line of Integral Abutment
Typical Integral Abutment Section (Rolled Beams)
NOTE: MassDOT provides numerous similar details for various types of beams
Typical Integral Abutment Reinforcement
Michigan
Typical Integral Abutment Section
Integral Abutment — Single Row of Piles (Section Through Stub Abutment)
Integral Abutment Backwall
New Hampshire
Typical Integral Abutment Section
Integral Abutment Section Between Girders

Integral Abutment Section at Girders

New York

Integral Abutment Adjacent PC Beams Typical Sections
Ohio

Elevation and Typical Sections at Integral Abutment

NOTE: Ohio provides other similar details for various beam and transition types



Oklahoma
Integral Abutment with P.C. Beams Elevation and Typical Section Through Seat
Pennsylvania
Integral Abutment Elevation
Typical Sections Through Abutment
Steel Girders
Concrete Girders
Slab-Abutment Connection Detail
Rhode Island
Front Elevation at Integral Abutment
Typical Sections at Fully Integral Abutment
Wisconsin

Typical Section Through Integral Abutment Body



SECTION 11: ABUTMENT, PIERS, AND RETAINING WALLS

11-4

Skewed bridges induce biaxial bending into the foundation elements from
passive soil pressure. Unless otherwise approved by Staff Bridge, limit skew
angles to 30° or less. The Designer shall also include in the analysis all forces
that rotate the structure.

On skewed bridges, the Designer shall provide 3 in. minimum clearance from
the girder flanges to the back face of abutment. If sufficient clearance is not
provided, the flange shall be coped or the abutment width increased. The coping
shall parallel the centerline of abutment and not extend across the girder web.

For pre-tensioned or post-tensioned concrete bridges, use methods to increase
foundation flexibility when the girder contraction due to elastic shortening, creep,
shrinkage and temperature fall exceeds 1 in. Methods include temporarily
sliding elements between the diaphragm and bearing cap, details that increase
the foundation flexibility, or other approved details. Take steps to ensure that
the movement capability at the end of the approach slab is not exceeded.

€ Bearing /€ Abutment / € Pile

3.0 13 ‘ qr3n
#5@1-0" — |, project 1-6" into min. ' min i
. . 4 - #6 min. *
h slab
approach slal - ‘ / Deck reinforcement
*4'* |
' \
- \ |
- B (] (] (] [ ] () [ ] [ ] [ ]
=] \ © e » o o [ ] \
- T ® @, ] e e
- * @ \
* e = 7‘# EEa \
an H ==
#5 @ 1™-0" min. #5@1-0"min. % —_| I —— 4" fillet
I ‘ M #11 cont. as shown
. ® P . #5 @ 1'-0" between
Delete at girders | girders and at ends
#7 x 6'-0" dowel | . I ‘ @ 10"
in 1%" @ PVC sleeve__| |~ | Additional #6 ] (each side of web)
(grout in place) #6 x 4-0" each side

|
o
Bend or cut leg o ° ®l||~ of each girder
at girders S5 o . .
50 o /Levellng pad A
RoR] ® o I . -
Qoo Expansion joint material E
\ ‘,\ N O;E‘ under girder at front face =
< ca <
* = ®
~#5 @ 1-0" min 1

#5 cont. strand tie bar—|

Place all horizontal legs
parallel to girders. o
Roughen seat %" except at
leveling pad and expansion

<:
L
2'-0" min

3'-6" min., 6'-0" max.

joint material o 0 ‘k
#5 @ 10" min. x — | Finished grade <
£
. o
=] =
4 - #8 min. top and bottom * ‘ia °
el
c|
=
ﬁ * Reinforcing steel
H-piles as required by design 2 determined by design
8
&
=]
Install HDPE, or galvanized corrugated
metal pipe in fill cases. Prebore in cut cases.
Fill hole with loose pea gravel.

Pile d + 1'-0"

Figure 11-1: Integral Abutment on H-Piles

CDOT Bridge Design Manual

Colorado

January 2020



r‘—Q BRG. & PILES

4" X_'/," PREFORMED
JOINT FILLER [ig

— 5 BaRs AT 1-0"

4" X /5" PREFORMED
JOINT FILLER fig

STEEL TROWEL TOP SURFACE OF ABUTMENT. PLACE
MULTIPLE LAYERS OF POLYETHYLENE SHEETS OVER

€ BRG. ENTIRE
& PILES —!

©

ABUTMENT TOP BEFORE PLACING BEARING

PADS AND/OR SUPERSTRUCTURE. TOTAL THICKNESS
OF SHEETS SHALL BE AT LEAST 0.03"

o3 o3
\“M\N. / NN *5 8ags 41 1-0" <>

DESIGNER NOTES

\ééE‘C\EENGTHS FOR HORIZONTAL BARS SHALL BE BASED ON A "CLASS C" TOP TENSION LAP

WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

PILING SPACING IN ABUTMENT BODY SHALL BE 8'-0" MAX. FOR ALL TYPES OF PILING.
THE_MAX. PILE SPACING FROM_ THE END OF THE ABUT.BODY TO THE FIRST PILE SHALL
BE THE MINIMUM OF ONE-HALF PILE SPACE OR 2'-6".

TOTAL LENGTH OF BARS SHALL BE > TO WING LENGTH.

CONCRETE POURED UNDER WATER WILL BE ALLOWED AND SHALL BE DONE IN ACCORDANCE
WITH SECTION 502.3.5.3 STANDARD SPECIFICATIONS.

THE SEMI-EXPANSION SEAT SHALL BE USED WHEN REQUIRED AS STATED IN CHAPTER 12,
FIGURE 12.7-10F THE BRIDGE MANUAL OR WHENEVER A WING PILE IS REQUIRED.

THE FIXED SEAT CANNOT BE USED WHEN A WING PILE IS REQUIRED
FOR CRITERIA).

(SEE STD. 12.02

WHEN THE BOTTOM OF GIRDER SLOPES MORE THAN 1%, SLOPE THE BEAM SEAT
BASED ON ADDING THESE TWO VALUES:
- LONGITUDINAL GRADE OF GIRDER (PERCENT)
- CAMBER EFFECT = 4(RC)/L X 100 (PERCENT), WHERE:
RC = RESIDUAL CAMBER (INCHES)
L = GIRDER LENGTH (INCHES)
(SEE STANDARD 13.01 FOR SLOPED SEAT DETAILS)

ABUTMENT DETAILED WITHOUT STRUCTURAL APPROACH SLAB. SEE STD. 12.10 THRU 12.13
FOR STRUCTURAL APPROACH DETAILS.

EUSE 374" THICK FILLER FOR SLAB STRUCTURES.

LEGEND

0 *5 BARS (COATED) AT I'-0" (2'-0" LONG). THESE BARS MAY BE PLACED
AFTER CONCRETE IS POURED BUT BEFORE INITIAL SET HAS TAKEN PLACE.

<> WHEN THIS DIMENSION > 4" THIS ADDITIONAL REINFORCEMENT
SHALL BE ADDED. MAX. SPA. OF HORIZ. #4 BARS = 1'-0".

USE I'-3" FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.

USE I'-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W", 45W",
54", 54w", 70", T2W" OR B2W" GIRDERS ARE USED, AND SKEW > 25°.

USE I'-3" FOR SLAB SPANS WITH A PAVING NOTCH. BUT NO STRUCTURAL
APPROACH SLAB.

USE I'-11" FOR GIRDER SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL
APPROACH SLAB.

USE I'-7" FOR SLAB SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)

USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)

.D\MENS\DN IS FROM BOTTOM OF ABUTMENT TO LOW BEAM SEAT OR LOW
SIDE OF SLAB TYPE SUPERSTRUCTURE.

Vm” RUBBERIZED MEMBRANE WATERPROOFING. SEAL ALL HORIZONTAL
AND VERTICAL JOINTS ON BACKFACE.

AKEYED CONST. JOINT FORMED BY BEVELED 2" x 6".

% % WINGWALL WIDTH SHALL BE 1'-6" WHEN TYPE "M" RAILING, VERTICAL
FACE PARAPET "TX", OR SINGLE SLOPE PARAPET "56SS" IS USED.
WINGWALL WIDTH SHALL BE 1'-9" WHEN TYPE "NY3" OR "NY4" RAILING IS USED.

USE *5 BARS AT 6" SPA.IN OUTSIDE THIRDS OF
WING LENGTH > 20'-0" AND WING HEIGHT > 10'-0"

QWHEN BODY SECTION IS > 50'-0"+ LONG PROVIDE VERTICAL CONSTRUCTION
JOINT. RUN BAR STEEL THRU JOINT AND SEAL JOINT WITH 18" RUBBERIZED
MEMBRANE WATERPROOFING. SEE STD.12.03 FOR ALTERNATE CONSTRUCTION
JOINT.

SHOW ALL BARS FOR CLARITY.

BODY LENGTH WHEN THE

NO SLOPE FOR HEAVY RIPRAP. SEE STANDARD 12.08 FOR DETAILS.

TABLE

BAR_SIZE | DISTANCE*
"5 19"
"6 21
=7 2-9
*8 3-8
] a7
=10 5-10"

* OR_EQUIVALENT STD. HOOK
USE STRAIGHT BARS WHEN POSSIBLE

!/2" FILLER-TO EXTEND FROM BRIDGE SEAT TO TOP

/2" FILLER-TO EXTEND
FROM BRIDGE SEAT TO TOP
OF CONCRETE PARAPET

OR TO TOP OF WING FOR
STEEL RAILINGS. FILLER
INCLUDED IN WING LENGTH.

SLAB SPAN WITH
FIXED SEAT

SEE STD. 13.01FOR CRITERIA OF
WHEN TO SLOPE BEAM SEATS

\

€ oF G\RDER—Q\

CIRDER _SPAN WITH

FIXED SEAT

$7 VERT. CONST. JOINT KEYWAY

4" X /5" PREFORMED
JOINT FILLER. LENGTH
OF ABUTMENT fig

¥a" V-GROOVE

PLACE STIRRUPS AND
U-SHAPED BARS NORMAL

FORMED BY BEVELED 2" X 8". TO ABUT. BODY.

CLEAR BRG. SEAT BY 3" MIN.
CLEAR PILES BY 9" MN.

SLAB SPAN WITH
SEMIEXPANSION SEAT

|
—7 4 BARS
v seveL—" f— e 7 (EXTEND -0" MIN.INTO BEAM SEATS)
N
O ¥, BEVEL - 4 8ars O WO
h *4 BARS Ofl— H
\ A = v
N ' e g 1=
4 H
. T A I v B [~ *4 BARS AT I-6" MAX. SPA.
(] e P nlelx f (3 BARS MIN.BETW.BEAM SEATS)
= *6 BARS “1 o g B —
> Jl 2'-6" L (I'-6" MAX. SPA. FF) N 3 2'-6 [2UBARS @
2 3 #6 BARS —
= [} >3 [}
g . (1'-6" MAX. SPA. FF)
> . % TOP OF BERM | 74 BARS 2-3" LONG 2N\ & S *4 BARS 2'-3" LONG
ol 8l a ’/‘ / 2 BARS PER PILE. o) 2 | Tor o BeRM / / 2 BaRS PER PILE.
o
[1BARS 1
— = ® *5 BARS AT 9" SPA, El
1 / ‘ IN QUTSIDE THIRDS OF BODY
o R 2 «5 BARS AT 9" sPa. [l 4 N . LENGTH AND ¥5 BARS AT
& 5 IN OUTSIDE THIRDS OF BODY iy 5 1-0" SPA.IN MIDDLE THIRD.
& LENGTH AND *5 BARS AT 4
‘ o L 1-0" SPA.IN MIDDLE THIRD. PIPE_UNDERDRAIN
"o WRAPPED (6-INCH)
l ] (O)=—rree_unperoran (SEE_STD. 9.01 FOR
WRAPPED (6-INCH) Y ADDITIONAL DETAILS
T (SEE_STD. 9.01 FOR g AND NOTES)
ADDITIONAL DETAILS
AND NOTES)
*6 BARS
S wRAPS OF *4 BARS .
21" DIA. 28'-0" LONG. 3
USE FOR ALL TYPE OF PILES. TYPE Al WITH o
TYPE Al WITH FIXED SEAT SEMI-EXPANSION SEAT
WING WITHOUT PILE WING WITH PILE
[ 8are LOCATION OF
SEE STD. 12.02 LocATION
TABLE A
SKEW
‘({cﬁ—)
I<—— REF. LINE
[W]BARS
SEE TABLE MIN. BETWEEN SEE STD. 12.02
€ oF ROADWAY—>\ BARS - BEARING PAD TABLE A
6-*6 BARS
BARS SLOPED BTWN. BEAM SEATS \ STD. HOOK
SEE STD. 12.02 TABLE A 7S v v -
(2 TO WING LENGTH) r / \
: I | } } rmill '
J 1 BARS
' / . SEE_STD. 12.02 TABLE A
\ (2 TO WING LENGTH)
=
13

¥a" CORK FILLER ON VERTICAL
BEAM SEAT FACES THAT RUN
PARALLEL WITH GIRDER.

CIRDER_SPAN WITH
SEMIEXPANSION SEAT

OF CONCRETE PARAPET OR TO TOP OF WING FOR STEEL
RAILINGS. FILLER INCLUDED IN  WING LENGTH.

*®4 BARS AT I'-0"

ABUTMENT ENDS

*5 BARS AT I'-0"

SEE STD. 12.02

ABUTMENT TYPE Al
(INTEGRAL ABUTMENT)

/" PREFORMED JOINT
FILLER UNDER GIRDER

FLANGE IN FRONT OF
BRG. PAD

“2". | BUREAU OF

(%) STRUCIURES

DATE:
APPROVED: Bill Oliva 1-20

STANDARD 12.01
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SWv3d 13315 H04
INIWLINEGY TVHEOF LN

Ly x 3 Formed joint with bridge
relief joint seafer (full width).

; 28 1';0" #5 vIOO(E) headed hars @ 12" cts.
¢ Brg. Stiffener - ~ {omit with precast approach sfabs).
) & | ) / ‘q Vr&\ 8" f‘ // K ‘A n V q-) Q)_ " ‘:_ ‘ ; ’ ' ' ¥ )
crpes=sEs=al. 1const. jt. ‘i\ gis Bmdge: Appz’ouch‘S/ab h
" : 10" l //rfw kel < U : &
#5 S11(E) @ +12" cts. TR A S— '
- inaEE R
¢ i dea A . #6 m @
#6 mII(E) @ +12" S TR\ R T s, (Full WidEh)
cts. (heiween beams) b b 5
Py 1 R > | #5 s10(E) headed
wwwwww v . o ! . R = -yt
typ. PO AN ,.’] _ bars @ #12" cts.
sl Const. jt.
2 Chamfer —" ( g—t—= ;E,,,’g .
See Fig. 15 2 T ————#EJZCF),,
for bearing details. K I |@ cs g
#8 v(E) headed bars, See Fig. 5  — Sn
1-#5 s1(E) each —=r~1| S
side of each pile ‘ M? I R Eg
i B &
" ]
10-#7 p(E) { —~—Bk. of Abut.
¢ Abut,, Brgs
& Piles o, ;o 110 Notes:
Headed bars shall conform to ASTM A970 with
3-8" threaded attachement; Class HA; and reinforcement

v #4 sp(E) spiral (2-0" §; 3" pitch;
1% extra turns top and bottom)
for pile sizes HPI12x74 and larger
and MS14x0.25 and larger.

bars conforming to ASTM A706. Cost included with
Reinforcement Bars, Epoxy Coated.

The sI0(E), s1I{(F)}, and vI0O(E)} bars are placed
parallel to beams and spaced at right angles to beams.
The s(E) and sl(E) bars are placed at right angles

to cap and spaced along cap.




8'6l agv

¢ ainbi4

stoul]]|

SWV34 Ddd ¥04
INIWINGY TVHOIINI

ww 1-Pair of #5 s12(E)

“A)‘*I ]n 10"

each side of each heam

N

14" @ Formed holes for \ /
#5 ml5(E), See Fig. 12. /

N\ Y

W x W Formed joint with bridge
relief joint sealer (full width).

#5 vI100(E) headed bars @ 12" cts,
{omit with precast approach slabs).

SRV ; S , o
. i \/\\ \ . m 8 / e R o Bridge \
1\3 U T T Const. jt. v E Approach Slab
7 N w _ku-—x " . o, . LTk : . .
#5 S1I(E) @ 12" cts, — RN L . :;«,
4 #6 mI1I(E) N IR U | ;#5 m]l‘?(f.:")‘ {jl’
- (belween beams) ™ (NI R j(full width) ~
. Ry . . 195
B N } RN R &
2 N T My P
#6 mi13(E) typ. MU g E =
(between beams) ™~ N == A #5 sT0(E)
SURE S5 1 ES—— [[eziz s
Lt R I § . Const. jt.
2" Chamfer—{ Tty
s ' 146 sE)
See Fig. 12 for brg. details S @ 12" cts.
#8 v(E) headed bars, See Fig. 5 . ;§ !;é
1-#5 s1(E) each SE Mk
side of each pile — El: @
BLE
10-#7 p(E) - “"
Notes:

%

#4 sp(E) spiral (20" @, 3"
pitch; 1% extra turns top
and bottom) for pile sizes
HP12x74 and larger and
MS514x0.25 and larger.

* See Figure 7 for potential

ad justments
For 1L-Beams and Bulb
T-Beams only.

|

¢ Abut., Brgs.

& Piles

P11 | g1

AT

Bk. of Abut. —

Headed bars shall conform to ASTHM AS970 with
threaded attachement; Class HA; and reinforcement
bars confoerming to ASTM A706. Cost included with
Reinforcement Bars, Epoxy Coated.

The s10(E), sTHE), s12(F) and vIOO(E) bars are
placed parallel to beams and spaced at right angles
to beams.

The s(E} and sI{E} bars are placed at right angles
to cap and spaced along cap.




8'6L aav

¢ a4nbi4

stoul]]|

* Place bars parallel to ¢ of roadway

* #5 X1(E) Alternate between

2:_0:1 II_OII

top longitudinal bars

Note:

Match the bridge seat
slope with the approach
seat slope.

]l_]]ll

NS

i

* #5 X(E) @ 12" cts. —\\

e

<

. cfe
1 :{ 3 o Bridge Approach Slab

g

|

6”

-

BAR X(E)

81_011

-
\
2/

#5 v(E)

at 12" cts.

#4 s2(E)
@I12" cts.

1-#5 s1(E) each

5'-6" max.

2'-0" pile

3'-6" min.
embedment

— },/ side of each pile

2" cl.
typ.

s(E)

p(E)
4”

11_311

| g

Yi' x 3" Formed joint with bridge
relief joint sealer (full width)

/ Const. jts.

Back of {

Abut,
4“

11_611 ]l__6u

G Abut.|

and piles

5490149 gvis
04 INIWINGY TVEOIINI

BAR x1(E)

31_01:

]0”

BAR s2(E)




]Il
min.

Back of
Abut.

;k]l_]]]/zu *]l_]]]/zll

¢ Brg. &
Piles

SECTION THRU ABUTMENT

* Increase as needed to maintain 1" minimum clearance between
beam and approach pavement. The skew angle will also need
to be considered (See top flange clip details) as well as the
camber.

Notes:
The grade of the bridge shall be considered when detailing integral abutments
with PPC beams. Since the beams are cast such that the beam ends are 90
degrees to the top and bottom flanges the beam ends will not be vertical if the
beams are placed on a grade. In addition beam camber will cause further
rotation of the beam end.
Abutment caps shall be sloped to match the grade when the change in
elevation exceeds Y’ from the front face of abutment to the end of the
beam. This is done to ensure the fabric bearing pad and polystyrene are
under a more uniform bearing pressure. Reinforcement as shown on the base
sheets may need to be adjusted to accommodate the slope.
Integral abutments with steel beams do not need these adjustments since
the beam ends can be clipped vertically and the steel rocker plate can
accommodate grades.

INTEGRAL ABUTMENT DETAILS
FOR PPC BEAMS ON LARGE GRADES

Figure 7 lllinois

ABD 19.8
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TOP OF APPROACH TOP OF ABUTMENT uTILITY
SLAB BRACKET DIAPHRAGM SLEEVE
- S & =4 2 L
E - . . . -
ey 2 D = = =
EL EL ! o o/ o o - EL
—— i e I —
i = = T ~ B . EL.
/2 ! . il 1 el
219 \ PEDESTAL (TYP.) / PROPOSED FINISHED GRADE~ Y

A G

3'_011

_L_ EL.

4 A e,

XK l XK
‘|‘ CONST. JOINT ‘|‘ 1]
|
!
|
]

Elevation to be specified
to nearest 0.1 feet

NOTES:

. ALL ELEVATIONS ARE SHOWN AT ABUTMENT CENTERLINE.
. DETAILS ABOVE DECK LEVEL AND INDEPENDENT WINGWALLS

OMITTED FOR CLARITY.

SCALE: " = 1'=0"

NOTES:

1. Show and label stage construction joint(s), if any.
2.

Show and label construction joint(s), if any. Construction joints shall
be located at intervals of not more than 24’

. Provide top of pedestal elevations to nearest 0.01 ft.
. Rolled beams are shown. Show actual beam type and position of the

beams relative to the piles at the centerline of the abutment.

. Show steps in the bridge seat, if any, centered between stringers.
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] K
BRIDGE SEAT

¢ H-PILE (TYP.)—/ CONST. JOINT

MIN. TIP EL.
A

+
|
!
|
1

3'—0" DEEP x 2'—6" MINIMUM
WIDE TRENCH FILLED WITH
CRUSHED STONE (M2.01.6)
AFTER DRIVING PILE (TYP.)

TOP OF PEDESTAL ELEVATIONS

BM. #1| ##-##

BM. #4

-t

BM. #2| ##-##

BM. #5

-t

BM. #3| ##-##

BM. #6

-t

NOTE:

ELEVATIONS DO NOT INCLUDE ERECTION PAD THICKNESS.




PARALLEL TO LONGITU

DINAL

DECK REINFORCEMENT

X’_X” I
(See Note 2) !
CONST. JOINT
(SEE NOTE 3)

én
#6 @ 9:: \ 24 Cl_. : !
#5 © 8 \ S
#5 T&S .I_ O 2" ¢ SLEEVE
90" HOOK | FOR #8 BAR T
BEHIND BEAM SEE ) J
STEMS NOTE 7
CONST. JOINT
(RAKE FINISH) — L _
SEE NOTE 8——0 | ' "~ #6 @ 9” BETWEEN STEM
4—#X , 2
(See Note 1) ~__ )
48 @ 12° EF. ®© il 135 HOOK UNDER STEM
2” cL. (TYP.)
44 STIRRUP @ (1° o X 4 ADDIT. STIRRUPS PER
12” VERTICAL & f IR PILE 2 EA. @ 127
9” HORIZONTAL q ) ;/1 LT. & RT. OF PILE
(See Note 3) N ~—— i PROVIDE 90° HOOK AT PILES
pd “ L 4_#>< (See Note 1)
#6|_-|@ 9” Il —3” CL.
-
TYPICAL INTEGRAL ABUTMENT REINFORCEMENT
SCALE: 7 = 1'-0"
NOTES:
1. For Designer Notes see Dwg. No. 12.2.14.

For Integral Abutment Construction Notes see Dwg. No.
For Integral Abutment Pile Notes see Dwg. No.

12.2.11.
12.2.12.

7z ﬂam{iDOT ABUTMENT REINFORCEMENT Z’STSEOZC;??“E
Lreo rinee | BRIDGE w/ NEXT F BEAMS e
MANUAL, PART Il INTEGRAL ABUTMENTS 12.2.7
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ASPHALTIC BRIDGE JOINT

1” ¢ PVC DRAIN
AT LOW POINTS
Use Approach Slab Type |

2" CHAMFER-

2” @ HOLE FOR
48 BAR (TYP.)

CONSTRUCTION JOINT
(SEE NOTE 3)

No’s. 12.2.11 and 12.2.12, respectively.

[a
> e
g =
GRS 0 L
~1 0 00
< 0 %
~ -
h :')N-S
5| 2 LAYERS .
O —| TAR PAPER—/ =
= Lol
S ” oz
S 12 S
o BRIDGE SEAT - <
DI_ CONST. JOINT §
8 (RAKE FINISH) —— SPECIAL SLOPE | Qu
< ERECTION PAD — PAVING (Hwy. 9| ©U
»| CONCRETE PEDESTAL —— TEM) (see Note 5) ™) =209
S RS
£ rm g Do
= = 0 \ N &
= © ol 1" CLOSED | 8=
~ | ||\ CELL FOAM e
I
T
)}' <.
) ” ’ » e 4 H_P”_E
5 —0" DEEP x 2 =6~ MIN. ‘/\lll ‘ NOTES:
WIDE TRENCH FILLED WITH 2’—6” 1. Specify *Varies” or 2'-0”" as per Dwg. No. 12.2.8.
CRUSHEEFFSELOI\E)%I\sm%'OIlI'Eg (M|N ) 2. Connection Plate and Diaphragm are not shown for
. larity.
" | " 3. ?oarn gdditiona/ Designer Notes see Dwg. No. 12.2.74.
21 21 4. For Construction Notes and Pile Notes see Dwg.
5

¢ PILES AND ABUTMENT—/(I

INTEGRAL ABUTMENT SECTION

. Special Slope Paving treatment is shown. If different

treatment is required, modify as necessary.

SCALE: 3" =

,I ’—O”




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 04/29/19
BUREAU OF DEVELOPMENT

SHELEED B e INTEGRAL ABUTMENT - SINGLE ROW OF PILES SUPEISEDES s /2 /0
APPROVED BY: BMW (SECTION THRU STUB ABUTMENT)
REFERENCE LINE A—— o %% 30" MIN.
1/76//
MIN.
P FAOB DONELS
177" BEVEL
i f? ] <“//////// I =
:‘O 3// 3 * * % 3// }OEF‘OE
o v
. A
= \ | % Ly
== . . { .10 &
= y = . T -
?)<? D= I MIN. =
wl |2 I o =
T2 ! - H Ci K0 BARS @ 1'-0" NAX. o
= I <
F H T———FA06 BARS @ 1'-0" MAX.
oy \& ; 2/
Y A Y

| C H-PILE

SECTION THRU STUB ABUTMENT

NOTES:

INTEGRAL STUB ABUTMENT BRIDGES WILL HAVE A SINGLE ROW OF PILES ORIENTED FOR WEAK AXIS BENDING.
THE WEBS OF THE H-PILES SHALL BE ORIENTED PARALLEL TO THE BRIDGE REFERENCE LINE.

PILES WILL BE EMDEDDED 2'-6" INTO THE ABUTMENT WALL.

UPON RECOMMEDATION FROM GEOTECHNICAL SERVICES SECTION, PREBORE PILE HOLE ACCORDING TO SECTION
705 DF STANDARD SPECIFICATIONS.

BACKFILL SHALL BE "BACKFILL., STRUCTURE, CIP” AS PER STANDARD SPECIFICATIONS.
* DELETE BERM WHEN STUB ABUTMENT HEIGHT IS GREATER THAN 5'-6".

#k INCREASE AS REQUIRED FOR PILE SIZE AND FORCES IN STUB ABUTMENT.

PREPARED BY
DESIGN DIVISION 6°ZO° O4D




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/26/17
BUREAU OF DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:07/18/16
INTEGRAL AND SEMI-INTEGRAL
APPROVED BY: DAJ ABUTMENT BACKWALL
B //D// .
REF. LINE A OR B——nf o - g
S -l o ) _—
T w)
(am) w)
e 13, FA04 BARS 2" ~
0|~ — = |- - I — ar
=3 FAO6 BARS (TOP & BOTTI (TOP & BOTT) o=
o|= -—- 213 E
S EA BARS =|©
E 20" MIN. LAP ‘ % SEE NOTE ‘/ Tle
T | - - ™| =
=1 DECK REINF INTO | 5=
=9
= APPROACH SLAB (BOTT ONLY <7/ =
‘ 1
= d |72 ) \ L4 L4 i\‘“ ==
: , x P Sk
:m — (] T L
, / Hme s Y—————————— N S
£AO6 BARS / }— /? TS OPTIONAL CONSTRUCTION JOINT b b b=
(ToP & 80OTT) =" [£A08 BAR (IF CONSTRUCTION JOINT IS =
3 ‘ USED, CAST LOWER PORTION OF =y |~
§ ‘ BACKWALL PRIOR TO PLACING ' QL2
= ] 3, 3 kDECK RE INFORCEMENT) gg - ===
— m T I=|= S@|
- g <t . <T w
; CONSTRUCT 10N | [ EMD4 BARS SPA. @ 1'-6" (NAX.) §g ; 52|27
2 JOINT | = =
= 1 £A08 BARS ALONG < & |
o mEw B e I B
= IN SLAB | L <
co (WITH ENGINEER | = =
= APPROVAL ) %% HI - 08 BAR =y =
‘ | ‘T i ]
[ 1 P
f o | 7y w
- — 177" BEVEL e
) ] = )
\ - =
< =a)
~— 1" JoINT " -
2" BEVEL FILLER o =
(MANDATGRY) 110" z -
- - = I}
EXPANSION JOINT (MIN.) T
o
WATERPROOF ING ] 20" (MIN.)
PLAN NOTES: L

WHERE OPTIONAL CONSTRUCTION JOINTS ARE USED., THERE WILL BE NO PAYMENT FOR THE REQUIRED JOINT WATERPROOF ING.

* IF A CONSTRUCTION JOINT IS NOT USED, THE CONTRACTOR IS TO PROVIDE A SAWED JOINT [1/3 DECK SLAB THICKNESS]” DEEP BY '/’
WIDE (MINIMUM) IN THE TOP OF SLAB AT TRANSVERSE CONSTRUCTION JOINTS OVER THE BACKWALL. IF A CONSTRUCTION JOINT [S NOT
USED, THE JOINT IS TO BE SAWED WITHIN 24 HOURS OF PLACING THE CURING AND IS TQ BE FILLED TO '/,” BELOW TOP OF CONCRETE
WITH POLYURETHANE OR POLYURETHANE HYBRID JOINT SEALANT. (INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC. FORM, FINISH,
AND CURE, NIGHT CASTING (STRUCTURE NO.)").

NOTES:

INTEGRAL AND SEMI-INTERGRAL ABUTMENT BRIDGES SHALL BE CONSIDERED FOR STEEL BRIDGES LESS THAN 300" AND
CONCRETE BRIDGES LESS THAN 400" IN LENGTH.

APPROACH SLAB THICKNESS WILL MATCH THE ROAD APPROACH THICKNESS (9" MIN.)

CONTINUE BOTTOM MAT OF REINFORCEMENT THROUGH CONSTRUCTION JOINT. ADD EXTRA REINFORCEMENT OVER BEAM
(EA050400 BARS).

**% USE FOR INTEGRAL ABUTMENT BRIDGES ONLY.

sk THE JOINT IS NOT OPTIONAL, BUT REQUIRED [F CASE I (SEE BRIDGE MANUAL 7.03.01) REQUIRES NOT BACKFILLING ABOVE
THE BRIDGE SEAT.

SEMI-INTEGRAL ABUTMENTS SHOULD BE USED AT STREAM CROSSINGS.
PREPARED BY 6 ZO 04
D = BACKWALL THICKNESS. SEE GUIDE 6.20.01 FOR DEFINITION. DESIGN DIVISION e e




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

New f”(ﬁm ./;4/7‘/’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

4/4/2018

SUBSTRUCTURE DETAILS -
TYP. INTEGRAL ABUTMENT SECTION

PAY LIMIT 1'5"” WEARING COURSE
(ROADWAY 1TEM)

PAY LIMIT ITEM 403.911

€ BEARING X PAY LIMIT ITEM 538.6

DECK

20" -0"

CONSTRUCTION
JOINT

SEE CRACK CONTROL
1TEM 208.201

APPROACH SLAB
(1"=3" THICK)

190"

SLEEPER SLAB

ITEM

L PAY LIMIT 1!75" WEARING COURSE

(ROADWAY ITEM)

EXPANSION JOINT

(SEE SLEEPER SLAB DETAIL)
ROADWAY BOX QUANTITES

(ROADWAY ITEMS)

Y

PAY LIMITS.
ITEM 534.3

APPROX. EXISTING
GROUND

| —

1 |

N

EMBANKMENT-IN-PLACE
(ROADWAY ITEM)

O

—0"

PAY LIMITS,
b |  TTEM 504.7

ITEM 508.

(2'-0" THICK)

PAY LIMITS,
ITEM 504.1
ITEM 583.X 1
(X"=X" THICK)

PAY LIMITS.

ITEM 207.3 _

\
ITEM 605.906

ITEM 593.411

3'-0"
é HPXX
TYPICAL

INTEGRAL ABUTMENT SECTION

MODIFY TO
FIT PROJECT




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

New Haum Jhive

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - 5
TYP. INTEGRAL ABUT. SECTION 12/5/2018

¢C BEARING ABUT X

RE INFORCEMENT CONTINUOUS _
THRU 2"”¢® HOLE IN
GIRDER WEB (SPACED .

AS PER DESIGN) ! APPROACH SLAB\

\

|
\

,I/_O// (ID

S~ BRIDGE SEAT CONSTRUCTION JOINT
(ROUGHENED SURFACE)

\\\——TWO— 2”@ SWEDGED ANCHOR RODS WITH
X“xX"xX"” LEVEL PLATE. PLACE ON EACH
SIDE OF WEB THROUGH BOTTOM FLANGE
(18" EMBEDMENT-SWEDGED).

INCLUDES WASHERS. AND DOUBLE

NUTS ON BOTTOM.

(SUBSIDIARY TO ITEM 550.1)

TYPICAL INTEGRAL ABUTMENT SECTION




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

N&N f”(ﬁm ./;4/71’&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION:

SUBSTRUCTURE DETAILS -
TYP. INTEGRAL ABUT. REINF. SECTION

DATE REVISED:
4/4/2018

HXAXE

HXAXE ™2
XAXE Y

H#XAXE M

A

ttV

N XAXE U

SECTION BETWEEN

GIRDERS

DECK
#XAXE
RE INFORC ING | APPROACH SLAB
/4RE1NFORCING




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

New f”(ﬁ/m ./AV&

BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - -
TYP. INTEGRAL ABUT. REINF. SECTION 4/4/2018

DECK
#XAXE "1 APPROACH SLAB

RE INFORCING
\ /REINFORCING
\ e o o og\;’l. uJ‘
- 1 - HXAXE
(V2]
o j

2]
< 1 #XAXE 17

2]
L

#XAXE )\

2l
=

v AL
H#XAXE

#XAXE

SECTION AT
GIRDERS




FORMED JOINT WITH -7 2] ;/SEE J
e ~

BOND BREAKER

30° (APPROX.)

JOO 50 mm COV. (TYP.)

RECESS DETAIL

- \

-
/
@
/
, =
/
/
/ [ ] 3
/
/

/

OINT

50 mm (MIN.)

7 L 2N
———

N\

\

\

30° (APPROX.)

‘\//BACKWALL CONCRETE BETWEEN THIS \
LINE (TOP OF BEAM) AND TOP OF
BRIDGE SEAT TO BE PAID FOR UNDER
THE ABUTENT CONCRETE ITEM. (BARS
ORIGINATING IN THE BACKWALL TO BE

\

\ PAID FOR UNDER THE APPROPRIATE

¢ OF BEARING
BEGINNING
ABUTMENT

€ OF BEARING
ENDING
ABUTMENT

%92\\

—

[

\

| ~BEARING PAD "A"
[ (TYP)

BEARING PAD N B" T

¢ BEARING
PAD (TYP.)

%%ﬁf
)

¢ BEARING
PAD (TYP.)
1/4 BEAM WIDTH (TYP.) }

=

(SECTION TAKEN PERPENDICULAR TO ABUTMENT)
NOT TO SCALE

INTEGRAL ABUTMENT DETAIL

\
\ PLAN \
BEARING PAD PLACEMENT

PRESTRESSED ADJACENT BEAM
NOT TO SCALE

INTEGRAL ABUTMENT CONSTRUCTION PROCEDURE
ADJACENT PRESTRESSED CONCRETE SUPERSTRUCTURE

1. FOR BRIDGE LENGTHS OVER 30 m, PRE-EXCAVATE HOLES TO A DEPTH OF 2.5 m
BELOW THE STEM AT THE DIAMETER SPECIFIED IN THE FOUNDATION NOTES.

2. DRIVE PILES AND CUT OFF PILES AT ELEVATIONS SHOWN.

3. BACKFILL HOLES WITH SAND MEETING THE REQUIREMENTS OF NYS MATERIAL
SUBSECTION T703-06, CUSHION SAND. (COST TO BE INCLUDED IN PILE ITEM).

4. IF CIP PILES ARE USED, FILL PILES WITH CONCRETE.
5. PLACE ABUTMENT STEM CONCRETE TO BRIDGE SEAT ELEVATION.

6. BACKFILL ABUTMENT STEMS TO 150 mm BELOW THE BRIDGE SEAT ELEVATION.
NO BACKFILL OF THE ABUTMENT STEMS ALLOWED UNTIL THE ABUTMENTS HAVE
CURED FOR 7 DAYS.

7. PLACE STONE FILL OR SLOPE PROTECTION.
8. ERECT PRESTRESSED UNITS ON BEARING PADS.

9. PLACE CONCRETE ABOVE BRIDGE SEAT ELEVATION FOR THE ABUTMENT
BACKWALL AND DECK SLAB. TO FACILITATE COMPLETE CONSOLIDATION OF CONCRETE
BETWEEN THE TOP OF THE BRIDGE SEAT AND THE BOTTOM OF THE BEAM, VENT
HOLES SHALL BE PROVIDED FOR THE INSERTION OF A 25 mm DIAMETER VIBRATOR
IN THE FRONT FORM FROM UNDER EACH BEAM. HIGH RANGE WATER REDUCERS (SUPER
PLASTICIZER) MAY BE ADDED ONLY FOR THE REMAINDER OF THE ABUTMENT POLR,
UP TO THE TOP OF THE PRESTRESSED UNITS. HIGH RANGE WATER REDUCERS SHALL
NOT BE ALLOWED FOR THE DECK SLAB.

10. PLACE TOP OF INTEGRAL WINGWALLS CONCRETE.

11. BACKFILL ABUTMENT BACKWALLS. NO BACKFILLING OF BACKWALL IS ALLOWED UNTIL
THE BACKWALLS HAVE CURED FOR T DAYS.

OR PERPENDICULAR TO STATION LINE OR BEAMS.

€ OF BEAM
! | REINFORCEMENT ITEW) R \\!7
0
|
| &= (TYP.) \
‘ i #16 BARS
' g [E 100 | PLACED AS SHOWN \
- 1
' =1E] /
N =1 / EXTEND ONE-HALF OF ALL BONDED 1
. / PRESTRESSED STRANDS IN THE |
. — - - BOTTOM ROW 800 mm. IN LIEU OF
| [ el |
\
g L ALTERNATE DETAIL. € OF BEAM ™\
N\ .?. ﬂi L | P 4 -
AN 150 | _ 150 | —
S B T 1 o ~
>~ @ _ -
-
/ \ |
- *#16(E) BARS @ 300 (TOP) % / *13(E) BARS @ 200 (PLACED PARALLEL TO SKEW)
#16 BARS @ 300 (BOT.) % ’ f—
APPROACH SLAB . 1.8 m (LAP TO LONGITUDINAL DECK REINFORCEMENT WHEREVER POSSIBLE)
#1B(E) BARS @ 400 MAX. SPACING % o *#16(E) BARS @ 200 % (75 mm COV. O
N 7 N 1
/:/( 4 I _’:_ [J N ® [ ® ‘o ® -‘ro ® ® A [ L
/9 SAND BLAST BEAM ENDS
7 N AS PER SECTION 6.2.1 ,
‘ OF THE P.C.CM. #13(E) BARS @ 200 ¥ SUPERSTRUCTURE SLAB
! #13 BARS @ 300
NI o T
|
’ » S ADJACENT
| I ~SEE BEARING PRESTRESSED UNIT
| 200 PAD DETAIL Dy
\
\ g g U
TYPE "D" WATERSTOP / BRIDGE SEAT
\\\\: 6 |1 ra / y 50 mm COV.
P Z
=~ =] e o Y Py S
w ~
— S | -
E
g \ Y,
[ | < [
g Z 5-#19 BARS @ 150 150 =
z = r 5
wv e w
2 E ¢ OF BRGS. —* 2
= 3 #19 STIRRUPS o1 =
S 300 g s
” REINFORCEMENT TO BE ol ™
@ DETERMINED BY DESIGNER =< @
= #16 BARS (MIN.) @ 300 MAX. - =
g SPACING, PLACED BETWEEN PILES E o
S = | | <13
s 2 ! ! £
¥ £ ! ‘ &
= & #16 BARS PLACED =
g lo AS SHOWN I o ]
Q) & ‘ ‘ b
=) E | | =)
£ | |
| . ! ! -
S ‘ ‘
© |
50 mm
G oF oDRGS. ' [Teov. vpy
875 o 450 % SPACINGS SHOWN FOR THESE BARS ARE PARALLEL 12.

PLACE CONCRETE FOR APPROACH SLABS.

'

BEARING PAD "A"

BD-ID1
R2

290
5
290

145

290 c
PLAN ‘_I
PLAN

BEARING PAD "B"

100

290
SECTION C-C

DESIGNER NOTES:

DECK REINFORCEMENT FOR SKEWS 30° OR UNDER SHOWN.
$8RBE§E‘VSIS OVER 30° PLACE TRANSVERSE BARS PERPENDICULAR

THE 290 x 145 x 100 BEARING PAD "B" SHALL ONLY BE USED
ﬁY[s)ﬂ'OI'WN ON THE PRESTRESSED ADJACENT BEAM BEARING PAD

EPOXY-COATED BARS SHOWN. OTHER CORROSION PROTECTION
OPTIONS ARE AVAILABLE. REFER TO SECTION 15.12 OF THE
BRIDGE MANUAL.

REFER TO BRIDGE MANUAL, SECTION 15.12 FOR THE
REQUIREMENTS FOR CORROSION PROTECTED REINFORCEMENT
IN SUBSTRUCTURES.

SEE EARTHWORK DETAILS ON BD-ID3 FOR FURTHER DETAILS.

FOR JOINT RECESS DETAIL, SEE BD-ID6.

FOR TYPE "D" WATERSTOP DETAILS, SEE BD-MS3.

NOTES:

(E) DENOTES EPOXY-COATED BARS.

BEARING PAD TO MEET THE REQUIREMENTS OF NYS MATERIAL SPEC.
728-01, RUBBER-IMPREGNATED WOVEN COTTON-POLYESTER FABRIC
BEARING PAD. BEARING PAD TO BE PAID FOR UNDER ITEM 565.30.

ALL DIMENSIONS AND BAR SPACINGS ARE SHOWN IN MILLIMETERS
UNLESS OTHERWISE NOTED.

ISSUED | = TATE OF NEW Y

6/13/05 % DEPARTMENT OF TRANSPORTATION
—r==—1 #= [ STRUCTURES DESIGN AND CONSTRUCTION DIVISION
12/5/05 INTEGRAL ABUTMENTS
6/28/10 ADJACENT PC BEAMS

TYPICAL SECTIONS & DETAILS

APPROVED: 6/28/10

ORIGINAL SIGNED BY ISSUED UNDER EB 10-024

EFFECTIVE WITH THE

__ARTHUR P, YANNOTTI, P.E,
ACTING DEPUTY CHIEF ENGINEER LETTING OF 1/06/11

(STRUCTURES)
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37-0”

<+ BRIDGE
TERMINAL

RAILING

TRANSITI ONA/

ASSEMBLY —\ CURB 1

= |
o I |
- CIoo i
N e el |
APPROACH ! ! L A
SLAB\ , , ——= |
S
i ;4 L]
— ey | -
OPTIONAL C.J. —E58 584 | a / — ¢ BEARINGS
; ooooooJ | & € PILES
|
. ..
- pesr — ] bts-
NEOPRENE | |l 44 TOP OF SLOPE ¢
SHEETING — ! /
ELASTOMERIC [o6" | 176" z
BEARING | S
ASSEMBLY —]1
BN
— OPTIONAL
POROUS BACKFILL | - 9P
WITH GEOTEXTILE | S -
FABRIC — |80 | | | |
ke 045 592“ E\' | |
PR/
6” PERFORATED
CORRUGATED
PLASTIC PIPE
3/_0//
ELEVATION

2H:1V SLOPE OR FLATTER

PEJF, SEE SHEET —
FOR THICKNESSES

L“?, i W g W v N W v wi . W
BRIDGE SEAT —

FASTENERS ®

-

DESIGN AGENCY
OFFICE OF
STRUCTURAL ENGINEERING

DIAPHRAGM

14’-0” TRANSITION

PART PLAN

AT ABUTMENT

(STRUCTURE WITH LEFT FORWARD SHEW AND CONCRETE RAILING)

(SBR-1-20 SHOWN, S

WINGWALL

1-6" o7

FACE OF APPROACH RAILING
AND TOE OF CURB & RAILING

/ C.dJ.

1 PEJF —11
i

1d

T~ 27 pESF

\\ APPROACH

g SLAB "

=

N—c..

-

SECTION A-A

-3-20 SIMILAR)

APPROACH SLAB BRIDGE LIMITS SHOULDER - 2" PEJF
N N 14-0” TRANSITION
6” APPROACH | |-0” 16" |I*-0” NEOPRENE
SLAB SEAT ‘ V@ ABUTMENT BEARINGS SHEETING CDCE OF DECK
W\ T V! % ‘\
|
|
FACE OF APPROACH — (A ! / & I
RAILING & TOE OF Y, | !
CURB | b 2:1
v PESF I | TOE OF RAILING J‘
| | x . . 1 PEJF TOE OF RAILING
! SHADED AREA INDICATES LIMITS
T FACE OF APPROACH OF DIAPHRAGM PROTRUSION
! ’gﬂ%g”v@ & TOE OF UNDERNEATH RAILING (TYP.)
= L L I = 7 A A
NEOPRENE Y V L
il 2" PEJF EDGE OF DECK » n
| _nu »
</ 1920" TRANSITION FACE OF APPROACH 2y
RAILING & TOE OF
SHOULDER - 2 CURB
BREAK LINE & < TOE OF -
- @ 1" PEJF € ABUTMENT RAILING
\ S BEARINGS
(A v / / ,/
N, g = —
= /
I I I I I -
PART PLAN AT ABUTMENT / j
(SQUARE STRUCTURE WITH CONCRETE RAILING) //
(SBR-1-20 SHOWN, SBR-3-20 SIMILAR) - gﬁggfr?ﬁvl\g - EDGE OF DECK
S < 2" PEJF 22
SHOULDER &
BREAK LINE

SHEET 1 NOTES AND LEGEND:

C.J. = CONSTRUCTION JOINT. REFER TO BDM SECTION 304.2.3
FOR DESIGN REQUIREMENTS.

PEJF = PREFORMED EXPANSION JOINT FILLER

® = SEE PROJECT PLANS AND/OR CMS 516.05 FOR ADDITIONAL
NEOPRENE SHEETING PLACEMENT REQUIREMENTS.

B = SEE ROADWAY TYPICAL SECTION FOR LOCATION OF
SHOULDER BREAK LINE.

O = TOP OF SLOPE: ON SUPERELEVATED STRUCTURES,
A LATERALLY SLOPING “TOP OF SLOPE” MAY BE USED
TO AVOID EXCESSIVELY LONG WINGWALLS.

P = SEE ROADWAY STANDARD DRAWING MGS-3.1 OR MGS-3.2
FOR BRIDGE TERMINAL ASSEMBLY DETAILS. STATE ON THE
PROJECT PLANS WHICH STANDARD DRAWING APPLIES.

V = THE CONTRACTOR MAY ELECT TO SUBMIT AN ALTERNATE
PROCEDURE THAT PLACES THE DIAPHRAGM AND DECK
CONCRETE IN THE SAME POUR; HOWEVER, THIS REQUIRES
APPROVAL OF THE ENGINEER.

— NEOPRENE SHEETING, 3’ WIBL,
CENTERED ON JOINT ®

07-17-20
DATE

—
J— L
ADMINISTRATOR

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

REVISIONS

ICD-1-20

STANDARD BRIDGE DRAWING
INTEGRAL CONSTRUCTION DETAILS
FOR STEEL AND GIRDER BRIDGES
ON FLEXIBLE ABUTMENTS

[~
N

WMMMMM&MMMM&M&MU




2-A502 & A504 e I'-0”

1-6"

A502 & 5.0. A503

D502, 2-D501 & A60] e

1"-0” MAX. (TYP. BTWN.)

SHEET 3 NOTES AND LEGEND:

C.J. = CONSTRUCTION JOINT. REFER TO BDM SECTION 304.2.3
FOR DESIGN REQUIREMENTS.

PEJF = PREFORMED EXPANSION JOINT FILLER
E.F. = EACH FACE
S.0. = SERIES OF

N = A MINIMUM OF 5-#6 BARS SHALL BE PLACED

IN EACH SIDE FACE OF THE PILE CAP. THE
BAR SPACING SHALL NOT EXCEED 1'-0”.

¢ = TOP OF SLOPE: ON SUPERELEVATED
STRUCTURES, A LATERALLY SLOPING “TOP
OF SLOPE” MAY BE USED TO AVOID
EXCESSIVELY LONG WINGWALLS.

REINFORCING STEEL SHOWN IS MINIMUM.
PROVIDE THE REINFORCEMENT REQUIRED IN THE
PROJECT PLANS. REFER TO THE SUPPLEMENT
FOR STANDARD DRAWING ICD-2-18 FOR DESIGN
METHODOLOGY ANDEXAMPLE CALCULATIONS.

MINIMUM LAP LENGTHS FOR #5 VERTICAL BARS
IN DIAPHRAGM AND PILE CAP SHALL BE 2°-5”.
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STRUCTURAL ENGINEERING
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STEEL I-GIRDERS SHOWN |
PIPE PILES SHOWN % %

P/S CONCRETE GIRDERS SHOWN
H-PILES SHOWN 3

SLAB (TYP.)

[

\\?

|
:ié

DIAPHRAGM

VARIES
( CLASS AAAP
CONCRETE)

CAP BEAM

VARIES %
(CLASS A
CONCRETE)

/A
17-6" MIN.
(TYP.)

PRE-AUGERED HOLE
SHELL (TYP.)

TYPICAL ELEVATION

% DEPTH OF ABUTMENT BELOW CONSTRUCTION JOINT IS 3’-3" AT SHALLOWEST POINT (SEE DM-4 AP.G.1.4.1)
THE MAXIMUM DIFFERENCE BETWEEN THE MINIMUM AND MAXIMUM CAP DEPTH WILL NOT EXCEED 1’-0" FOR SKEW
<80° OR 1'-6" FOR SKEW = 80°.

%% BOTH H-PILES AND PIPE PILES MAY BE USED WITH STEEL OR CONCRETE GIRDERS.
OF THE PILES OR ENTIRE PILES LENGTH.

%%% THE MAXIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT,
MEASURED ALONG THE SKEW, SHALL BE THE LARGER OF:

o2 -6 anp W*IPTI8/2) o6 NDED UP TO THE NEXT 3" INCREMENT

sin (©)
e WHERE: Ws: WIDTH OF WINGWALL AT REAR FACE OF INTEGRAL ABUTMENT, NEGLECTING THE 1/
e dpilet OUTSIDE DIAMETER FOR PIPE PILES OR PILE DEPTH FOR H-PILES ( ft.)

THE MINIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT,
MEASURED ALONG THE SKEW, SHALL BE THE LARGER OF:

e/ -g"
e THE DISTANCE REQUIRED TO PROVIDE 3" CLEARANCE FROM THE PILES
TO THE HORIZONTAL REINFORCEMENT EXTENDING FROM THE WINGWALL.

=~—PIPE PILE (TYP.)

1
Ya" THICK
ELASTOMERIC PAD (TYP.
| |] N

10'-0" MAX.

3'-0" OR 2,5 x
DIAMETER FOR PIPE
PILES MIN

GALVANIZE TOP 15‘-0" LENGTH

HAUNCH (ft.)

gt STEEL 1-GIRDERS SHOWN _, __ P/S CONCRETE GIRDERS SHOWN
N PIPE PILES SHOWN 4 ‘ ‘ H-PILES SHOWN a RV
/ \ -
m“-\
\ T

R.F. OF ABUT. CLIP CORNERS TOP AND BOTTOM ON

FLANGES AS REQUIRED

6"MIN. ( TYP. )

2/ -on

4/ -Q"

20 -Qn

PRE-AUGERED HOLE (TYP.)
\ SEE NOTE 22 THIS SHEET.

\ \ \
= GIRDER (TYP.) \

TYPICAL PLAN

T WINGWALL WIDTH MAY VARY BASED ON BARRIER TYPE SELECTED.
A EXTERIOR BEAMS TO BE LOCATED TO PROVIDE 3" CLEAR TO THE HORIZONTAL REINFORCEMENT EXTENDING

FROM THE WINGWALLS.
DETACHED WINGWALL NOTES

LOCATIONS.)
OPEN IF REQUIRED.

IF REQUIRED
(FOR CLARITY,
AUGERING IS NOT SHOWN AT ALL PILE
PROVIDE SHELL TO KEEP HOLE

1. DETERMINE THE MOVEMENT REQUIREMENTS AND THE OPENING OF THE EXPANSION DAM FOR THE EXPANSION JOINT BETWEEN THE
ABUTMENT AND DETACHED WINGWALLS, AT THE TIME OF CONSTRUCTION, IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.6.
2. BOND THE PREFORMED NEOPRENE COMPRESSION SEAL BETWEEN THE ABUTMENT AND THE DETACHED WINGWALL EXPANSION JOINTS

(SEE SECTION M-M ON SHEET 5) TO BOTH THE ABUTMENT AND THE DETACHED WINGWALL.

3. BOND THE CLOSED CELL NEOPRENE SPONGE IN THE DETACHED WINGWALL EXPANSION JOINTS (SEE SECTION M-M ON SHEET 5)

TO THE WINGWALL. RECESS THE NEOPRENE SPONGE !%" INTO THE WINGWALL.

4. THE WATERPROOF ING MEMBRANE ACROSS THE EXPANSION JOINT BETWEEN THE INTEGRAL ABUTMENT AND DETACHED WINGWALLS

WILL BE IN ACCORDANCE WITH PUBLICATION 408, SECTION 680.
THE ABUTMENT AND IN THE DETACHED WALL, AND SHALL HAVE 8" BONDED ON EACH SIDE.
MEMBRANE SHALL BE 6" LONGER THAN THE SPANNED LENGTH (i.e. 6"
INSTALLATION. SEE DETAIL P ON SHEET 6.

5. PAINT THE CONTACT SURFACE BETWEEN THE APPROACH SLAB AND WINGWALL WITH AN APPROVED BOND BREAKER AND
SEAL WITH AN APPROVED SEALER.

THE LENGTH OF THE
SLACK) AT THE TIME OF

THE MEMBRANE SHALL SPAN THE WIDTH OF THE RECESS IN

1.
12.
13.
14.

16.
17.

18.
19.

20.

21.

22.
23.

24.
25.
26.

27.

28.
29.

30.

31.

GENERAL NOTES

CUSTOMARY UNITS.

ALL DIMENSIONS GIVEN IN U.S.
DESIGN SPECIFICATIONS
-AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
-PENNDOT DESIGN MANUAL PART 4, VOLUME 1, PART BsmDESIGN SPECIFICATIONS ANDwVOLUMEw25y APPENDIX G
PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUBLICATION 408 AND THE CONTRACT SPECIAL PROVISIONS.
MATERIAL STRENGTH

-REINFORCEMENT STEEL fy = 60 KSI

-CONCRETE f’c = 4000 PSI (CLASS AAAP CONCRETE) FOR DECK SLABS, APPROACH SLABS, AND END DIAPHRAGMS
AND WINGWALLS ABOVE CONSTRUCTION JOINT, MODULAR RATIO (Es/Ec) n = 8.
f/c = 3500 PSI (CLASS AA CONCRETE) FOR BARRIERS, MODULAR RATIO (Es/Ec) n = 8.
f'c = 3000 PSI (CLASS A CONCRETE) FOR CAP BEAM AND WINGWALLS BELOW CONSTRUCTION JOINT,
MODULAR RATIO (Es/Ec) n = 9.
DEAD LOAD
-DENSITY OF NORMAL WEIGHT CONCRETE = 150 PCF
-FUTURE WEARING SURFACE = 30 PSF

LIVE LOAD
-LIVE LOAD IS CALCULATED ASSUMING ALL POTENTIAL LANES ARE LOADED.
FOR DESIGN OF THE INTEGRAL ABUTMENT CAP AND SUPPORTING PILES.
-THE LIVE LOAD IS ASSUMED TO BE EVENLY DISTRIBUTED TO ALL PILES.
DYNAMIC LOAD ALLOWANCE ( IM) = 337 IS APPLIED TO LIVE LOADS ON THE ABUTMENTS AND THE PILES IN ACCORDANCE WITH ARTICLES
A3.6.2.1 AND D3.6.2.1.
DESIGN CONTROLS
-CONCRETE COVER: INTEGRAL ABUTMENT ( i.e., CAP BEAM AND END DIAPHRAGM) AND WINGWALLS = 3"
-UNLESS OTHERWISE INDICATED, USE THE FOLLOWING MINIMUM REINFORCEMENT SPLICE LENGTHS:

USE A MULTIPLE PRESENCE FACTOR OF

.0

#q 20— #6 3 -1n #g 5/ - #10 8/-2"
#5 2/ -7u #7 3'-10" #9 /-5 #11 10°-0"
-BAR SIZE: MAXIMUM BAR SIZE  #11

MINIMUM BAR SIZE #4

FOR DESIGN CONTROLS OF DECK AND BARRIERS, SEE STANDARD DRAWING BD-601M.

USE ONLY ONE ROW OF VERTICAL PILES PER ABUTMENT. PILES MAY BE H-PILES OR PIPE PILES.
WEB PERPENDICULAR TO THE LONGITUDINAL AXIS OF THE GIRDER OF THE END SPAN.
THE TAPER POINT IS BELOW THE POINT OF CONTRAFLEXURE.

ALL REINFORCING BARS ARE TO BE EPOXY COATED.

USE ONLY NORMAL WEIGHT CONCRETE FOR WINGWALLS AND ABUTMENTS.

DETAIL ALL BARS ON THE CONTRACT DRAWINGS.

PROVIDE A TROWEL SMOOTH SURFACE OF THE CONSTRUCTION JOINT DIRECTLY UNDER THE GIRDERS AND THE AREA EXTENDING
2" OUTSIDE OF THAT AREA. ON ALL OTHER CONSTRUCTION JOINTS, PROVIDE A RAKED SURFACE.

PROVIDE %" THICK, 50 DUROMETER NEOPRENE PADS UNDER ALL GIRDERS. ALL PADS WILL BE 12" ALONG THE
LENGTH OF THE BEAM AND MATCH THE WIDTH OF THE BEAM MINUS ANY CHAMFERS. BLOCK THE AREAS UNDER THE GIRDERS NOT IN
CONTACT WITH THE BEARING PADS USING 1" THICK BACKER RODS.

TAKE LIMITS OF FILL BEHIND THE ABUTMENT AND THE WINGWALLS AS SHOWN ON STANDARD DRAWING RC-12M.

FOR DETAILS OF INSERTS IN PRECAST CONCRETE BEAMS, SEE STANDARD DRAWING BD-655M IN ADDITION TO SHEETS 2 AND 8

OF THIS STANDARD.

FOR DETAILS OF APPROACH SLABS FOR INTEGRAL ABUTMENT BRIDGES, SEE STANDARD DRAWING BD-628M.

PLACE ALL GIRDERS, INCLUDING BOX BEAMS, WITH THEIR WEBS VERTICAL. STEP TOP OF CAP BEAM TO PROVIDE THE CORRECT
BEAM SEAT ELEVATION. CHANGE HAUNCH THICKNESS ACROSS THE WIDTH OF THE GIRDERS TO PROVIDE THE CORRECT

ROADWAY CROSS-SLOPE AND SUPERELEVATION. SLOPE BEAM SEAT IN THE LONGITUDINAL DIRECTION TO MATCH BOTTOM OF BEAM.
THE BOTTOM OF THE ABUTMENT MAY BE HORIZONTAL. HOWEVER, THE VARIATION IN THE PILE CAP DEPTH FROM ONE END OF

THE ABUTMENT TO THE OTHER DUE TO SUPERELEVATION IS LIMITED TO 1'-6" [1’-0" FOR SKEWS LESS THAN

80 DEGREES]. FOR SUPERELEVATIONS THAT WOULD RESULT IN GREATER VARIATIONS, THE BOTTOM OF THE ABUTMENT MUST BE
PARALLEL TO THE SLOPE OF THE ROADWAY. FOR THE REINFORCEMENT SHOWN, THE PILE CAP IS TO BE A MINIMUM 3'-3"

THICK, WITH A MAXIMUM DEPTH OF 4’-3" FOR SKEWS LESS THAN 80 DEGREES, AND A MAXIMUM DEPTH OF 4’-39" FOR

SKEWS GREATER THAN OR EQUAL TO 80 DEGREES. PILE CAP DEPTHS GREATER THAN 4’-3" FOR SKEWS LESS THAN 80

DEGREES AND PILE CAP DEPTHS GREATER THAN 4’-9" FOR SKEWS GREATER THAN OR EQUAL TO 80 DEGREES MUST BE

APPROVED BY CHIEF BRIDGE ENGINEER.

INTEGRAL ABUTMENTS AT OPPOSITE ENDS OF A BRIDGE SHALL BE THE SAME DEPTH EXCEPT FOR VARIATIONS DUE TO DIFFERENCES
IN ROADWAY CROSS SLOPE OR SUPERELEVATION. THE BEAM SEAT MUST BE PARALLEL TO THE ROADWAY GRADE ,:IN=THE=LONGITUDINAL=DIRECTION:
DETERMINE THE MINIMUM DIAMETER OF THE PRE-AUGERED HOLES IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.4.2.1.

BEAM DEPTH 1S RESTRICTED TO A 6’ -0" MAXIMUM DEPTH WHEN USED FOR INTEGRAL ABUTMENT UNLESS APPROVED BY
CHIEF BRIDGE ENGINEER.

USE OF ADJACENT BOX BEAMS IS NOT PERMITTED, DETAILS FOR BEAMS LESS THAN 1/-5" ARE NOT INCLUDED IN THIS STANDARD.
SKEW LIMITATION FOR INTEGRAL ABUTMENTS PER SECTION 1.2.2 OF DESIGN MANUAL, PART 4 APPENDIX "G".
FLARED WINGWALLS ARE NOT TO BE USED WITH INTEGRAL ABUTMENTS. REFERENCE APPENDIX "G" OF DESIGN MANUAL PART 4 SECTION 1.4.4.

BOTH THE TYPICAL AND ALTERNATE SIDEWALK DETAILS MAY BE USED ON INTEGRAL ABUTMENT BRIDGES. IF USED, THOSE DETAILS MUST BE
CARRIED THROUGH THE APPROACH SLAB.

ALL REINFORCEMENT STEEL BARS SHOWN MEET THE REQUIREMENTS OF ASTM A 615, A 996 OR A T06.

THE STLRFD_SOFTWARE REQUIRES BEARING STIFFENERS AT THE CENTERLINE OF BEARING AND ALSO CONSIDERS THE GIRDERS TO BE LATERALLY
BRACED AT THE CENTERLINE OF BEARING. THE DESIGNER IS RESPONSIBLE FOR DETAILING THE BEARING STIFFENERS. THE LATERAL BRACING
(END DIAPHRAGM) IS TO BE OMITTED AND THE FOLLOWING NOTE ADDED TO THE CONSTRUCTION DRAWINGS:

® THE CONTRACTOR IS RESPONSIBLE FOR_TEMPORARY BRACING OF THE GIRDERS. PLACE THE #8 REINFORCEMENT BARS THROUGH THE
BEAMS AND THE CAP FORMWORK PRIOR TO PLACING ANY DECK CONCRETE.

SUPERSTRUCTURE MUST BE ERECTED AND CONNECTED TO THE

FOR H-PILES, ORIENT THE
TAPERED PILES MAY BE USED PROVIDED

INTEGRAL ABUTMENTS PRIOR TO PLACING BACKFILL BEHIND
THE ABUTMENTS.

IF AN INTEGRAL ABUTMENT BRIDGE IS BEING REDECKED, THE
END DIAPHRAGM MUST BE REMOVED COMPLETELY PRIOR TO DECK
REMOVAL TO AVOID SUBJECTING THE GIRDERS TO STRUCTURE AND

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

PAVEMENT TEMPERATURE FORCES AND EARTH PRESSURE.
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BC-739M | BRIDGE BARRIER TO GUIDE RAIL TRANSITION
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THREADED INSERTS ARE NOT TO BE USED IN THE TOP OR

®¥6 @ 9" BOTTOM FLANGES ( INCLUDING HAUNCHED AREAS) OF THE
ABUTMENT TO DECK CONNECTION P/S 1 BEAMS OR BULB TEES. SINGLE STRAIGHT BARS ARE
TO BE PLACED WITHIN 3" OF THE FLANGES.
ABUTMENT TO DECK CONNECTION #6 @ 9"
5 -1v Lap ¥ e LR, \
TOP OF DECK‘\ THREADED INSERTS (TYP.)
4, #61e 9"
s i L * - L 0 J s J g J i M ¢ / 5/ -qn LAP*
I oy SEE NOTE A TOP OF DECK —2Y2" CLR.
| \
L,f | I | *l'—lklﬁ;giki-& é . 0 -/ 0 lo 0 ® r ° ° ) I ‘
_ T = j . 0 . . . . . . . 3
y ‘ \ : APPROACH SLAB
Iy ‘ SJre) TIE BARS (TYP.)
|2 ‘ | APPROACH SLAB o e [ | == [
~_© TIE BARS (TYP.) @
Sz g
o= ‘ ‘ = 3
7 NE | :
o - B T -
[
E 1 ! | i — 8 E =] | :
— = T \ — - E |
¢ Ay b ¢ *HE = -
L I = Lgw Typ.
bl | ) ® / / ( .
H‘ q ‘ I / \ / \\
N f f f |
| | | | / @ [ I I z
#8 @ 12" MAX [ [ [ [ % MINIMUM LAP LENGTH SHOWN FOR GIRDER I I =
CLEAR SPACING OF 5‘-7" OR GREATER. A /| o
D C B A FOR LESSER SPACINGS SEE NOTE \ #8 @ 12" MAX
r—m DIAPHRAGM
TRANSVERSE REINFORCEMENT #5 @ 9" NOTE:
(REFER TO SECTIONS A THRU D DIAPHRAGM REINFORCEMENT TO BE
FOR BAR GEOMETRIES) SYMMETRIC ABOUT SPACE BETWEEN BEAMS
PARTIAL SECTION THRU ABUTMENT TRANSVERSE REINFORCING #5 6 9
BEND BARS SIMILAR TO THOSE SHOWN ON
STEEL GIRDERS SECTIONS A, B, C, AND D FOR STEEL GIRDERS
NOTE: FOR SECTION A-A, SEE SHEET 3.
FOR SECTION B-B, SEE SHEET 3. NOTE A:
FOR SECTION C-C, SEE SHEET 3. EAB I IAL SEQ I IQN I HBU ABU I MEN I
FOR SECTION D-D, SEE SHEET 3. AS AN ALTERNATE TO
FOR SECTION E-E, SEE SHEET 4. (()N(BE I E (E | BI)EBS THREADED INSERTS AND
DECK REINFORCEMENT NOT SHOWN FOR CLARITY BAR LAPS, SLEEVES MAY
NOTE: DECK REINFORCEMENT NOT SHOWN FOR CLARITY BE PROVIDED IN P/S BEAMS.
#5 (TYP.)

TRANSVERSE REINFORCEMENT PARALLEL
TO LONGITUDINAL AXIS OF BRIDGE

/7 WATERPROOF ING @

. R ® g6 go/ qo g e s g e g e g6 oo ge go go g o

LEGEND:

(1) LENGTH OF BARS BETWEEN GIRDERS:
— FOR BARS BETWEEN INTERIOR BEAMS, USE
MINIMUM BAR LENGTH EQUAL TO 3" THREADING + !5

#5 (TYP.)

AN AR
(UANEVIRARMNAY

|
4“5 (TYP.)

SECTION G-G

GIRDER CLEAR SPACING + Y, LAP SPLICE LENGTH. IF THE
LAP SPLICE LENGTH IS GREATER THAN THE GIRDER CLEAR SPACING

FOR P/S BEAMS — OF THE ADJACENT BEAMS.

THE BARS SHOULD EXTEND TO WITHIN 3"

——LONGITUDINAL
PILE CAP BAR LENGTH ON THE FASCIA SIDE OF THE FASCIA BEAM
RE INFORCEMENT SHOULD BE TO WITHIN 3" OF THE END OF DIAPHRAGM WITH A

L_ 9" BENT LEG AND INCLUDE 3" THREADED.

[ FOR BARS BETWEEN INTERIOR BEAMS, USE MINIMUM BAR
LENGTH EQUAL TO THE CLEAR SPACING + LAP LENGTH.

BUREAU OF PROJECT DELIVERY

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

IF THE LAP SPLICE LENGTH 1S GREATER THAN THE GIRDER CLEAR
SPACING EXTEND BARS TO WITHIN 3" OF THE ADJACENT BEAMS ON
EACH SIDE.

BAR LENGTH ON THE FASCIA SIDE OF THE FASCIA BEAM SHOULD BE
L_ TO WITHIN 3" OF THE END OF DIAPHRAGM WITH A 9" BENT LEG.

FOR STEEL BEAMS —

FOR INSERT DETAILS, SEE BD-655M AND BD-656M FULL DEPTH
DIAPHRAGM WITHOUT BACKWALL AND INTEGRAL ABUTMENT
DETAILS. FOR INSERT LOCATIONS, SEE SHEET 8.

FOR BAR SIZES OF PILE CAP BEAM TOP AND BOTTOM REINFORCEMENT,
SEE DM-4 AP. G 1.4.3

STANDARD
INTEGRAL ABUTMENT
TYPICAL SECTIONS

REFER TO WATERPROOFING DETAIL ON SHEET 4 FOR ADDITIONAL INFORMATION.
“TARemea P

RECOMMENDED _APR.29, 2016

RECOMMENDED _APR-29, 2016

SHEET 2 OF 9

CHIEF BRIDGE ENGINEER

DIRECTOR, BUR. OF PROJECT DELIVERY

BD-667M




#6 @ 9" (TYP.)

6 @ 9" (TYP.) VARIES (TYP.) —

( APPROACH SLAB TIE BARS) 2 %" DIA. HOLE FOR STEEL BEAMS (TYP.)

MINIMUM 2 HOLES PER VERTICAL COLUMN

-

) 4" MIN.
6" MAX.

JES—— U (TYP)
R I

3" CLR. (TYP.) —

m 3" CLR, —H
AT BEAM (TYP.) ——1=—5Y,"
- | Ty
%8 @ 12" MAX (TYP.)— | %5 @ 12 WAX (TYP.)
‘ ®
@ L
i |y —
3% CLR. (TYP.) — h o MAX.
} * (TYP.)
I
#5 2 9" (TYP.) £ H ‘ GROUND LINE (TYP.)
& | LN
H-PILE OR PIPE-PILE ‘ | | 4 BARS SPACED AS
LCASING NOT "SHOWN ‘ REQUIRED BY DESIGN
(PILE CAP BEAM TOP
‘ AND BOTTOM)
DECK REINFORCEMENT IS NOT SHOWN FOR CLARITY.
PAVING (&) o APPROACH SLAB TIE BARS (TYP.)
NOTCH |

APPROACH SLAB

TIE BARS (TYP.)“*\\\\\

2’ -1" MIN.
OVERLAP (TYP.)

TROWEL SMOOTH SURFACE OF
CONSTRUCTION JOINT DIRECTLY
UNDER GIRDER AND AREA EXTENDING

(TYP.) ?/
[
H
O

10 -gn

EXTEND 18"
ACROSS
PAVING

NOTCH

#5 0 9"

BETWEEN BEAMS

WATERPROOFING ( TYP.) Cj

APPROACH SLAB MAXIMUM ALLOWED BY GIRDER
TIE BARS (TYP.) DEPTH BUT NOT TO EXCEED
17-6" (TYP.)
% . 6" (TYP.)
. \#s e 9" (TYP.)
) _{H— CONSTRUCTION
/ JOINT (TYP.)
NG T T_‘—Q"(TYP.)
Ll 447‘42%%%
R ‘ . #3 @ 12" MAX. (TYP.)
12" (TYP.)
A J | d

\45 e 9" (TYP.)

SECTION B-B

NO GIRDER, NO PILE (5

DECK REINFORCEMENT IS NOT SHOWN FOR CLARITY.

12—
#8 @ 12" MAX
(TYP.)
1201
4-#
(TYP.)

PROVIDE RAKED FINISH FOR THE
REMAINDER OF CONSTRUCTION JOINT.

2’ -1" MIN.
OVERLAP (TYP.)

O]
O]
© 2" OUTSIDE BEARING AREA.
©
O]

—
@

OVERLAP (TYP.)

. "4447%%W

NOTES:

1. FOR SECTIONS A-A, B-B, C-C, AND D-D THE REINFORCEMENT AND
WATERPROOF ING INDICATED AS TYPICAL IN THE SECTIONS IS PRESENT
IN ALL SECTIONS WHETHER SPECIFICALLY STATED OR NOT.

2. DETAILS SHOWN ARE FOR STEEL BEAMS, DETAILS SIMILAR FOR P/S BEAMS.
SEE SHEET 8 FOR INSERT LOCATIONS.

3. FOR SECTION CUTS A-A, B-B, C-C AND D-D SEE SHEET 2.

Ty e i N
|z TE ‘ 2/ - 1" MIN,
f’v WZ o \.,‘ H N OVERLAP (TYP.)
.2 BE N
v = VARIES L CASING NOT SHONN.
LZ ) 55 @ 9 (TYP.) FOR CLARITY)
= o #5 @ 9"
VARIES BETWEEN BEAMS
— SECTION C-C SECTION D-D
seem  GIRDER WITHOUT PILE (5) () PILE WITHOUT GIRDER ()
DECK REINFORCEMENT IS NOT SHOWN FOR CLARITY. DECK REINFORCEMENT IS NOT SHOWN FOR CLARITY.

LEGEND:

C) FOR BAR SIZES OF PILE CAP BEAM TOP AND BOTTOM REINFORCEMENT, SEE DM-4 AP. G 1.4.3

C) REFER TO WATERPROOFING DETAIL ON SHEET 4 FOR ADDITIONAL INFORMATION.

(:) SECTIONS ARE DRAWN SHOWING STEEL I-GIRDERS AND H-PILES.
SECTIONS WITH CONCRETE GIRDERS AND/OR PIPE PILES WOULD
BE SIMILAR EXCEPT FOR THE THREADED INSERTS REQUIRED FOR
CONCRETE GIRDERS (SEE NOTE 2) AND THE REINFORCEMENT
REQUIRED TO ANCHOR PIPE PILES (SEE DETAIL ON SHEET 6).

C) STEEL BEAM SHOWN P/S BEAMS SIMILAR. SEE SHEET 8 AND PARTIAL
SECTION THRU ABUTMENT CONCRETE GIRDERS, ON SHEET 2 FOR
INSERT/SLEEVE LOCATIONS.

FOR GIRDERS TOO SHALLOW TO PERMIT A 2’-1" OVERLAP,
THE SPLICE IS NOT PERMITTED. ELIMINATING THE SPLICE IS
OPTIONAL IN ALL OTHER CASES.

IF BAR EXTENDS INTO CAP EXTEND BAR TO PROVIDE 2" MIN. EMBEDMENT.

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
INTEGRAL ABUTMENT
TYPICAL SECTIONS

RECOMMENDED APR.29, 2016 |RECOMMENDED APR.29, 2016 SHEET 3 OF 9

Themea P Moo 7216&#2Xﬂ52;z¢2#%“~;7 ES[)_'QSGS.Y hA

CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DELIVERY




- s_gn s _gn
' BsE e, o e
STOP AT THE FRONT ‘ 3'-0 ‘ |~—CONSTRUCTION JOINT
PG 5 Rt oM Tt
é 4-8 TERMINATE LONGITUDINAL FACE OF ABUTMENT 7\ TERMINATE LONGITUDINAL SLAB
SLAB REINFORCEMENT NEAR 4-#8 REINFORCEMENT NEAR REAR
P~ EQUALLY SPACED REAR FACE OF ABUTMENT EQUALLY SPACED FACE OF ABUTMENT‘
- ! il 4'-3" MIN.
(a/.,o..o.°<) P SRy A O <\
- B 0 0 / B 0 /Zo //\4
#6 @ 9" o s © 3 S S g I T () ° Q° g L T T 0 S T °
- ¢ \ #6 @ 9n \ ¢ THREADED INSERT 11
— ey 6o o oox gn OR SLEEVE G
a 135¢ CHAMFER 135° CHAMFER W1y, ¢ BEAM
#5 H /
-
#8 (TYP.)—|
d FheE——1 v (rve REAR FACE— | i s TR FACE OF /1
. — f/\ FRONT FACE — _;\ FRONT FACE C BEAM / WEB ///
#8 (TYP.) #4 BETWEEN BEAMS@ #4 BETWEEN BEAMS@ / VoID R i /1/— - - -
b~ /
* 17-6" MAXIMUM LENGTH ALLOWED - B e Sy -
- DUE TO GIRDER DEPTH.. N 7/_[ _____
/
d TRANSVERSE SLAB REINFORCEMENT TRANSVERSE SLAB REINFORCEMENT EE‘RMOF / ‘LFACE ry
- PARALLEL TO ABUTMENT NOT PARALLEL TO ABUTMENT END OF OF WEB ///‘\
- ( SKEWS OF 75° TO 90°) ( SKEWS < T75°) / N FAcE OF/ BEAM /
. DIAPHRAGN DIAPHRAGH
SLAB-ABUTMENT CONNECTION DETAIL PLAN VIEWS
b~ ® FOR DECK TOP REINFORCEMENT MAT: TRANSVERSE BARS SHOWN )
ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP. 5
d ® SECTIONS BETWEEN GIRDERS SHOWN - /
N T ’ ( "
CONCRETE FILLED 9 . g - '
#4 / STEEL PIPE PILE S, 31 MIN. gg
{W W} K . i .
= ‘ iN
Y. R 3" :
1 /2" ° w
\ i g sy sy o : B
PLAN 74" AND 76" DIAMETER PILES . )
s ow ** . / /
“wﬂ 5g * ¥ 0 T FRONT FACE TTT—_FRONT FACE
/- I/,u OF DIAPHRAGM If,w OF DIAPHRAGM
- 4% 4Ys
? #4 @ 4"
s CONCRETE BOX BEAMS CONCRETE T-BEAMS
T a
> =7 =
s o’ ©
- NOTE: REINFORCEMENT NOT 1 e ELEVATION VIEWS
o SHOWN FOR CLARITY - b
o THREADED INSERT LOCATIONS IN PRESTRESS BEAMS.
R T \gorrow of " BEAM ENDS SUPPORTED ON INTEGRAL ABUTMENTS
%ﬁ %Q— FILL SPACE BETWEEN (SEE SHEET 3 FOR HOLE LOCATION IN WEBS OF STEEL BEAMS)
Vi | | A
w | —
g2 § ‘ LEGEND:
2i5x . z A —
|
E ;,'é %@% ',.‘ % SECTION W-W (5 SPACED WITH LONGITUDINAL DECK REINFORCEMENT
ey g@% I @ DECK PLACEMENT SEQUENCE:
32 %\ Wiy wlo %% HOOK 180° PER BC-736M OR POUR THE ENTIRE DECK EXCEPT THE PORTIONS WITHIN 4‘-0"
g% & =\ ROTATE TO FIT SHORTER CAP WIDTHS FROM THE FRONT FACES OF THE ABUTMENTS.
% ey : = S TOR GTADER DEPTHS 236+ WaT? A MINIMUM OF 2 HOURS BEFORE
0 .| - - " POURING THE REMAINER OF THE DECK. FOR GIRDER DEPTHS <36"
| /%ﬁ% : PIPE PILE-TO-PILE CAP CONNECTION DETAIL O I REUE YR BERYERCBE eolfEo 4RSI RnaLke
CASING (TYP )/ = = QVERSIZED HOLELVENT H-PILE TO PILE CAP CONNECTION REINFORCEMENT
. ! 1'-e>-< | g BAR DIAMETE z PILE SIZE BAR
T ‘ ; ‘ ! A HP 10 x 57 #6 COMMONWEALTH OF PENNSYLVANIA
}‘} ‘ o J HP 12 x 53 #6 DEPARTMENT OF TRANSPORTATION
PREAUGERED HOLE == F N HP 12 x 63 #6 BUREAU OF PROJECT DELIVERY
CNEE NOTE 22 ‘ SEE TABLE— | i © | SEE TABLE HP 12 x 74 #6
\ \ FOR BAR SIZE ‘\‘ N \ FOR BAR SIZE HP 12 x 84 #7
| = |
;ﬁ | o 1 ks v STANDARD
INTEGRAL ABUTMENT PILE I N | soroner 14 b - NTEGRAL ABUTMENT
INSTALLATION DETAIL ;T R HP 14 x 102 i
LK HP 14 x 117 #g SLAB-ABUTMENT CONNECTION AND
® SEEIONTIPAY, e 0h BRRRUGERING REQ) IRevenTs PILE=ABUTMENT "CONNECTIONDETAILS
@ PREDRILL OVERSIZED HOLES FOR ALL PILES IN ACCORDANCE ELEVATION VIEW X-X
WITH DESIGN MANUAL PART 4 AP.G.1.4.2.1. PLACE PILES - —
VERTICAL IN THE HOLES BEFORE FILLING THE HOLES. APR.29, 2016 | RECOMVENDED APR.23. 2016 SHEET 8 OF 9
EéI’EIBREH[E)RI-IISIiﬁg _VI_IE‘EHP[I)EESLOOSE SAND OR PEA GRAVEL H-PILE-TO-PILE CAP CONNECTION DETAIL RECOMMENDED .29, .29,
CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DEL IVERY
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END SLEEPER SLAB STEM

AT FACE OF CURB (TYP.)

DETAILER: ¢ OF BRIDGE ROADWAY (DIM) (DIM)
INDICATE BEARING —
4 w
SHOW NORTH ARRO A PANSION SET APPROACH CURB AND SIDEWALK (DIM) (DIM) (DIM) (DIM) (DIM) (DIM)
X END SLEEPER SLAB FOOTING AS = =
17 MIN. JOINT (TYP.) == REQUIRED FOR PLACEMENT OF S \Q_,
- W O O I M4 — 1 GUARDRAIL POSTS (TYP.) ¢ CONSTRUCTION
|
H IR s H o H Mo H
| \ —— FACE OF CURB I | RETURN WALL
END POST (TYP.) | | ///// | | 2’—10" MIN. RETURN H-PILES
| DETAILER: % | WALL (TYP.) " (AS REQ’'D.) —
| INDICATE DEPTH OF - |
$ L }{ CURB ON DRAWINGS | }{ = < }4 }4 . . \\F4 =
| = 1O =l | ~ I I ~
e ) )
| PROVIDE ANGLE |0 | 17 (MIND) JOINT (TYP S il I 17 (MIN) CLOSED CELL S
CURTAIN WALL I | 400°—00'—00" o I (MIN.) (TP PREFORMED POLY
(TYP.) ! o | (DESIGNER SIZE) -
: | SAW & SEAL — < | FOAM FILLER (TYP.)
RAILING ELEMENT—H | | | ¢ RAILING ELEMENT (DESIGNER PROVIDE
0] |=__ }__{ - 1"—0" APPROACH }__{ "{I i--{ i"{ PROE/]DE’ ANG”LE' W.P. THICKNESS) i—-{ i—-{
I | SLAB SHELF l_ rm A 00°-00—-00
I \ —= PROVIDE j\
1 I | , | — U BEARING S F 2 A S 3 S
Sl 1"—6" (MIN.)— \ 5 Sl= S
] STI=1 6" (MINJ— T NI L 71 1 g0 L
(PROVIDE | | P~ , P , +—— CHEEK WALL (TYP.) ™y ™~
BEARING) )
| “ZSS%J%LT WP | 1"=9” (MIN.) (TYP.) H—PILES GYPJ~—/ \—FACE OF ABUTMENT ;RQQQE&ESL%%EQ CELL
EDGE OF DECK————=] A | A EDGE OF DECK FOAM FILLER GY#J
(DESIGNER PROVIDE
(DIM) | (DIM)  |(DIM) (DIM) (DIM) THICKNESS)
(DIM) (DIM) (DIM) (DIM) (DIM) 2'=3" (MIN.) (DIM) X" SPACES @ "X'="X" (DIM) 2'=3" (MIN.)
(OR AS (OR AS
5ol e | OS2 = ‘5ot ¢ 5o i FOUNDATION PLAN i
BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE DESIGNER: SCALE:1/4"=1"-0"
EL EL EL EL EL FOR CLARITY, THE PLAN B
VIEW HAS BEEN DRAWN A T
WITHOUT THE BEAMS AND e
PLAN AT BEAM SEATS ANCHOR ASSEMBLIES. (TYP.)
SCALNE Y 4¥=0C0 -~ C.J
3-0" 14’ -0"
TOP OF DECK AND CHEEK WALL R WAL FOR RETURN WALLS
EL INTEGRAL ABUTMENT (MIN.) TURN WALL LONGER THAN 140"
EL —1'—9” [ ~:§§h
APPROACH SLAB SEAT . : !
EL ' EL E.J. IN ROADWAY
1”7 (MIN.) CLOSED CELL _L{ e e e e e 4
PREFORMED POLY. FOAM | Y=t ————— '—‘1:-"--"--"-—-—:¥: CHEEK / CURTAIN WALL -\ |
FILLER (TYP.) —— ¢\ _1I ________ _.__I_EEAIA_S_E_A,T_ ___:__ / e S e R |
(DESIGNER - - R I T 3}__ L EL |
PROVIDE FL — = = EL 1 |
THICKNESS) 11 I I PROPOSED SLOPQJ 2;5%”%%;%A3) |
11 T T e S e B S
L Cc.J. (TYP) L\ |
J SN AN 7 AN C.J. ___________________I
PROPOSED GRADE I I
e . 5 e S SN O 4 |
S | i n n PILE CUT—OQFF EL. 1 s _THI' 'Ttr__""_jif"J EL
= |
I‘I ] ] |
3| I N R A A A FOOTING EL. LtjfL{{}____{{}____{{% 1\_
7 STEP FOOTING
5 jg_ E H=PILES L 507 MIN AS NECESSARY

THE DIAGONAL
DIMENSION OF THFE
PILE PLUS 10 INCHES

(2'—0” MINIMUM)

90°

¢ GIRDER OR
W SHAPE

| FRONT ELEVATION

SCALE:1/4"=1"-0"

¢ BRG.

SKEW ANGLE

SKEW ANGLE DESIGNATION

DESIGNER NOTES:

1.

THE DESIGNER SHALL REFER TO SECTION 11.3.3
(INTEGRAL ABUTMENTS) OF THE RIDOT LRFD BRIDGE
DESIGN MANUAL FOR DESIGN AND DETAILING
REQUIREMENTS AND LIMITATIONS ON THE USE OF
INTEGRAL ABUTMENTS

A NOTE SHALL BE PROVIDED ON THE CONTRACT
DRAWINGS STATING THAT THE TOP OF DECK
FELEVATIONS ARE GIVEN AT THE FRONT FACE OF
INTEGRAL ABUTMENTS.

UTILITY PASSAGE THROUGH THE INTEGRAL ABUTMENT
SHOULD BE AVOIDED. (SEE SECTION 11.3.3 OF THE
RIDOT LRFD BRIDGE DESIGN MANUAL).

ABUTMENT DETAILS FOR SKEWED ABUTMENTS ARFE
SIMILAR.

RETURN WALL AT SIDEWALK / SAFETY WALK

SCALE:1/4"=1"—0"

5. REINFORCING SHOWN IS MINIMUM ONLY.

6. THE SUGGESTED SCALE FOR ANY ABUTMENT PLAN AND
ELEVATION IS 1/4”=1

—0”

7. REFERENCES TO END POSTS AND CENTERLINES OF
RAILING ELEMENTS ARE INTENDED TO REFER TO THE
DETAILS SHOWN ELSEWHERE IN THESE BRIDGE

STANDARDS (SEE APPROPRIATE DETAILS).

8. SLEEPER SLAB AND EXPANSION JOINT IN ROADWAY

MAY BE OMITTED FOR BRIDGE SUPERSTRUCTURE SPANS
60 FEET OR LESS.

9. SEE DWG. 2.22 FOR RETURN WALL DETAILS

REVISIONS

No. | DATE

RHODE [ISLAND
DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

INTEGRAL ABUTMENT
SHEET 1

DRAWING NUMBER:

2.20




14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

2

DETAIL /1
\240/

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

,I 2

_O”

MEASURED PARALLEL TO @ ROADWAY

DETAIL /1
\240/

%" CLOSED CELL PREFORMED
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1"=0
%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
MEASURED PARALLEL TO © ROADWAY 2oLy FOAM FILLER 174" POLYURETHANE o,
s ) — axex” ELASTOMERIC JOINT SEALANT — —
W @ 60° —h=— ¥%"x}5” POLYURE THANE ] m
* ELASTOMERIC JOINT SEALANT — 5" HMA WEARING SURFACE 5" DETAIL 1 3" HMA WEARING SURFACE
rxp. | MATCH SIZE AND SPACING W MATCH SIZE AND SPACING
, 2”x2” CHAMFER OF DECK REINFORCING OF DECK REINFORCING
égigg\/i\\%’* 2-#5's ST @ 2@ SPLIT PVC SCH. 40 PIPE égig%\\% o y7@6"  3°® SPLIT PVC SCH. 40 PIPE
e - # (REFER TO DETAIL 4/2.4) ¢ OPT. o Bxb (REFER TO DETAIL 4/2.4) ¢ OPT.
MAKE-UP 2 x2 / 46@12” CONST. JT MAKE=UP 9 CHAMFER #6012” CONST. JT
” ”» BRG . . » BRG . .
CHAMFER —~ | | JAN 2'x2” CHAMFER ~ \ | \.// ¢ | ! a JAN 2" CHAMFER — \ L/ ¢ /
r . T T T e fr—— T | ‘ e N A L R NANE, | | 7 o e ik sy e e N
- | N R PR . - bl | e p—— - S A 7 L SR bl | f————— e -
27%3” KEY e AR i taa N - . . - \Rs—--"———— — : A S S el 5 PR P £ —a - it § \Ra—"]r__ //Q\- . .
Wl 2 NN\ B o 1. o 8'x8" CHAMFER T BIBT BRI, o 2 gpmmt & B N SRS 8”x8” CHAMFER
i N\ PEASTONE IR S I I~ PEASTONE | 2-45's [P - v0 |
Lo ’ Pal | Ll
#5@12" | \\'—— 2”g PVC DRAIN @ 4'-0” 0.C. “IN>-27% HOLE IN WEB (TYP) D “A N\ #INS-27¢ HOLE IN WEB (TYP.) &
H>— , 2 LAYERS 6 MIL POLYETHYLENE N H>— .
12”1127 | 127 PROVIDE 2 LAYERS OF TAR #xex” (TYp.) CEETING BETWEEN BOTTON OF | | 4X@X” (TYP.)
— PAPER BETWEEN APPROACH . APPROACH SLAB AND PEASTONE FILL | -
3'=0 SLAB AND SLEEPER SLAB alle ) \ 21
A" ”” =~ |< - L oa” ”” = | <
(MIN.) 2 LAYERS 6 MIL POLYETHYLENE 4" 70 6"% s2 o 477067+ =2
SHEETING BETWEEN BOTTOM OF #XOX .. — #X@x” ..
APPROACH SLAB AND PEASTONE FILL © |o L © |o
SEE ANCHOR BOLT S #X@X l SEE ANCHOR BOLT S
LIMITS OF BITUMINOUS DAMP PROOFING DETAIL (DWG. NO. 2.22) — |+ LIMITS OF BITUMINOUS DAMP PROOFING (TYP.) ?Q DETAIL (DWG. NO. 2.22) — |«
SENRLS I QLK
) .\.\.\.\/\//> S — QNSO CONTCON \//>
§ . 2'=0" AN —~ § | a4 2’0" AN ~
17 (MIN.) CLOSED CELL PREFORMED My % z 1”7 (MIN.) CLOSED CELL PREFORMED N R | TR < Z
POLY. FOAM FILLER (TYP.) (| ’ = POLY. FOAM FILLER (TYP.) | S ’ =
(DESIGNER PROVIDE THICKNESS) — 1 o i (DESIGNER PROVIDE THICKNESS) T T o .
- O 3 : - O
FILTER FABRIC (TYP.) | ol 8T | FILTER FABRIC (TYP.) | | 23 ol 38 |
(WRAP ENDS UP 1-0” MIN.) = JIEEd < (WRAP ENDS UP 1°-0” MIN.) T T T 115 R N
. ~_ S EL ~_ T S EL
DESIGNER SHALL PROVIDE PERVIOUS FILL ~ PERVIOUS FILL ~
APPROPRIATE EXPANSION JOINT DETAIL . -
(i.e. SAW & SEAL, ASPHALTIC PLUG, 4”3 (MIN.) PERFORATED ' 4”¢ (MIN.) PERFORATED '
STRIP SEAL, ETC.) PVC DRAIN PVC DRAIN 3
THE DIAGONAL DIMENSION OF THE PILE THE DIAGONAL DIMENSION OF THE PILE M
PLUS 10 INCHES (2'—0” MINIMUM) e PLUS 10 INCHES (2'—0" MINIMUM) e
b » b »
SPANS > 60 —0 SPANS < 60 —0
SECTION /aY SECTION /A
SCALE:1/2"=1 ’—o”w SCALE:1,/2"=1 ’—o”@
REVISIONS
o 1 DATE RHODE ISLAND

DEPARTMENT OF TRANSPORTATION
BRIDGE STANDARDS

INTEGRAL ABUTMENT
SHEET 2
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SEE END POST
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SEE END POST DETAILS 1"_g” SEE END POST
DETAILS (VN DETAILS
1 SIDEWALK WIDTH 1'=3" ' . SIDEWALK WIDTH
(MIN.) (MIN.) 17xJ5” (MIN.) POLYURETHANE |
. ELASTOMERIC SEALANT
17xJ5” (MIN.) POLYURETHANE 17x%” (MIN.) POLYURETHANE (DESIGNER PROVIDE SIZE) %"x}%" POLYURETHANE —
E]L)AE%TIC&%EE%CE}%%]N); ELASTOMERIC SEALANT ELASTOMERIC SEALANT ND POST
g]ZE) (DES[GNER PROVIDE S[ZE) 1” <M|N.) CLOSED CELL -
1 (MIN.) CLOSED CELL PREFORMED POLY. FOAM /2" CLOSED CELL
1”7 (MIN.) CLOSED CELL END POST SREFORMED POLY FILLER PREFORMED POLY.
PREFORMED POLY. END POST | o Rl LER : (DESICGNER PROVIDE FOAM FILLER SLOPE TO DRAIN
FOAM FILLER .t 3™x4" KEY (TYP.) — (DESIGNER PROVIDE THICKNESS )
(DESIGNER PROVIDE 3T KEY (TYP.) | THICKNESS) GRANITE CURB 3/4” CHAMFER (TYP.)
THICKNESS) . # @ 12" HMA WEARING 2% PREFERRED |
SLOPE TO DRAIN Ox97 GRANITE CURB SLOPE TO DRAIN SLOPE TO DRAIN SURFACE —— —— —
APPROACH SLAB GRANITE CURB » . ~ - 5 T < . 3
3/4” CHAMFER (TYP.)~ |\ _\ 2% PREFERRED | / 3/4" CHAMFER (TYP.) 3/4" CHAMFER (TYP.) ‘| | VARIES — MATCH
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MATCH BRIDGE ) . AAAAAAAAAAAAAAAAAAAAAAAAANAAAAAA < . o PEASTONE 4.4 4 4
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4 | : e — { 4 [ ——— | #X@ X b 4 a e
T ) ] (TYP.) DR |
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CURTAIN =N . \_2 LAYERS 6 MIL POLYETHYLENE / T bl curTaN 7o | SRPYS S A
~ APPROACH SLAB T ~ T , FILL L
. WALL — SHEETING BETWEEN BOTTOM OF LM wal . 7 } S Y & | E
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= /— \ FILL BETWEEN BOTTOM OF APPROACH SLAB (I _\\’ - LS &
° ¢ FILTER FABRIC AND PEASTONE FILL — 1. 1. T — | Y = = N e 7
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3x12 KEY S ~_ SE ASTONE SR | Y - 3x12 KEY 8 | 3x6 KEY 3 IR S o ~
PERVIOUS ) | L Ll =
. . FILL o| . e 9 -l 2
I I N PER\/lOUS_/ PR —1 T ~ o o T I a : {;T—I ) < - V’)X \. A
v te v e v v v F”_l_ f e g s e qil > F " v . N _LT_-—Q i ..\ o\ N
~ 4 IR I I B ~ | £ ~ H-PILES A A
. NOTE: B S I PR R ~ | = NOTE: (45" REQUIRED.) XJ\A L 170" MIN
2 ALL REINFORCING TO BE L B R R = 1l 5 CURTAIN WALL = T (PILE CUT-OFF)
= /NZLW T“Jﬁ #5@12" 0.C. (MIN.) UNLESS | "FTW EER v’jiﬂ ~ N N I REINFORCING NOT 1'=9" | 19
A S = e NOTED OTHERWISE. o 7 VY A a0, SHOWN FOR CLARITY | -
P—— . T T A —— = (DIM.) 2'—10 (DIM.)
' | H—PILES | :
SN Jﬁ -~ J(EI—PILES (AS REQUIRED.) — AL W o M (MIN.)
- - ) AS REQUIRED.) i -1 - : (DIM. )
(PILE CUT—OFF) g o oo’ g (PILE CUT—OFF) 1'_g 5
(MIN.) (MIN.)
(DIM.) | 2107 (DIM.) (DIM.) 2-10" | (DIM.) NOTE:
(MIN) Ny SECTION AT SAFETY WALK IS SIMILAR
(DIM.) (DIM.) SECTION m
SCALE:1/2"=1 ’—o”@ SECTION m
SECTION /B SECTION /¢ SCALE:1/2"=1"-0"\222/

SCALE:1/2"=1 ’—o”@

M— CURTAIN WALL REINFORCING 9 f ~
. : 4
VO ~ . _M\s/zr’ CHAMFER
APPROACH BRIDGE |1 [ curTAIN waLL S |
SIDEWALK APPR. SLAB s NI 2 2
& SIDEWALK | —R |
_~ —1 ~— CHEEK WALL |
%"X1” CLOSED POLYURETHANE BEARING STIFFENER i | 1 o 4”
ELASTOMERIC JOINT SEALANT - , -
CURB REVEAL | 0 2 (MDY x "R x Y W BEAM OR C BEARING — " BEARING STIFFENER - | #xe"x” (TP [ —~ w
(BEYOND) == | \ppROACH j 1 CLOSED CELL PREFORMED MAS<ONR$ gEAT< ) P AT SRPER B /L ) =
: * =
SIDEWALK 7 POLYEF_HYLENE FORM FILLER | SEE NOTE + SEE NOTE W BEAM OR l g R —#X@”X” (TYP) g DRH:) EDGE FOR
/ MASONRY PLATE ‘ PLATE GIRDER H ? S ) : |
CURD L e (PESIGNER SIZE) ——ppe Sy LEVELING NUT G ) T 1T o 7 COPING DETAIL
T e e DEPTH” e Y S MASONRY PLATE ~ < g :3"'=1"-0"
- Y| KRR | : Sk SCALE:3"=1"-0
Spusas | WU [ APPROACH “4®].¢+| X" (DESIGNER SIZE) 'v.», “dgns|\ o+ (PESIGNER SIZE) 1T T - wex aer
GROUT BED FER/'_ SRR w» | = ANCHOR BOLT A307 R 47N x XO(6F) X G4 1y
APPR. CURB L B (bfy | CALY. (MIN) Y MASONRY SEAT — < REVISIONS
< > 27" (TYP.) — (DESIGNER SIZE) 17=9” (MIN.) N RHODE ISLAND
187 I (TYP.) 0.1 DAE DEPARTMENT OF TRANSPORTATION
SECTION / v\ SIDE_ELEVATION N
SECTION =) SECTION G BRIDGE STANDARDS

SCALE:1"=1"-0"
2.22 * NOTE:
LEAVE TOP BOLT LOOSE UNTIL

DECK CONCRETE IS PLACED

ANCHOR BOLT DETAIL

SCALE:1/2"=1"-0"

SCALE:1/2"=1"-0"

INTEGRAL ABUTMENT
SHEET 3

DRAWING NUMBER: 2.22




(WHEN SUPPLIED) "M" OR TIMBER RAIL AS SHOWN ON STANDARD
30.24), LOCATE NAME PLATE ON FIRST RIGHT-

L BENCH MARK CAP NAME PLATE (ONLY FOR TYPE "F", "W" AND
WING TRAVELING UP STATION.

r T
KEYED CONST. JONT FORMED € Rowy. o | *<
BY BEVELED 2" X 6" o
" € aBuT. 4" X /" PREFORMED 9-%5 BARS @ F.F. v |
I JoNT FLLEREG  \ \
L 4% X 15" PREFORMED - ‘ I
JONT FILLER g ) , ’<
— Y ——
" 3 - *4 TIE BARS AT ] L < = T + ]
o 2|3
{‘4\/2&22;2;5*”*' 3= | At 777{77‘7 F+-4|------4H- OPT.KEYED CONST.
R | 1 ‘ ‘ JOINT FORMED
L r Al 2L v BY BEVELED 2" X &'
aoes aans I | T — L L — 3
L - ; z 3
N 4 @ L1 L ‘ ‘ L BERM 5
5 BARS @ 1-0" +—+—{|=—8.F. g %5 BARS @ 1-0" —<4 o | | o s
r 2'-6" BERM ‘ ‘ = ‘ — | |
C 1l
LEVEL = 2| —PPE UNDERDRAIN o o
L TOP OF BERM o | WRAPPED (6-INCH) [ L | | L
Z| (SEE_STD. 9.01FOR | |
HEAVY RIPRAP | | | | ADDITIONAL DETAILS yau | | | ZZ | | .
AND NOTES) NV
i ‘ Lo d T (R ‘ 1 N
e I I I I I I | | I I ©
L —H— —+—1 ! £ )
AN e i | I ! ! I —<
r T I I ! ! I I ! ! r
IO d A<
o
L P 9-%8 BARS @ B.F.—
PILES TO BE DESIGNED.
L 1 (STEEL "H" OR C-I-P CONC.)
MAXIMUM: SPA. 80" T0 BE DESIGNED - B'-0" MAXIMUM 1-3" MIN. ONE_HALF PILE SPA. MAX, ,<
L
o 2:1 SLOPE ’<
" #Y‘; TYP. SECTION THRU ABUTMENT BODY ELEVATION e
. .
OPT. CONST. JT.—H\ . T4 BARS e 97 2-0" MIN.
‘ 4 BARS © 9"
RM.W. IF CONST.—= \ Y4 "V GROOVE ¢ RDWY.‘)‘
JONT IS USED N A ON F.F. OF BF. € ABUT. KEYED CONST. JT. v Yo" FILLER
{COST INCIDENTAL WINGWALL
e (N x ‘ |
SON ‘
BRIDGES") 2
* ol > b sl —F b sl
l—F.F. — -[— - - - — - — F— - - - - - —] - F—
BF— |, | s T T T = [ | [T == -
4 BARS @ 9" v X i
H 1 | /
9-#8 BARS .
9-%5 BARS 4 X_V5" PREFORMED " "\ GROOVE FiF. 10|l /2
. L JoNT FILLER B
I<— £¥ VERT. CONST. JT. KEYWAY FORMED
A i BY BEVELED 3" X 8" CLEAR BEARNG .
9-%8 BARS  —pr. G ABUT. AT BY 3' & PILES BY 9° MIN. DI SEAL ALL EXPOSED HORIZ. & VERT. SURFACES OF 5
FILLER WITH NON-STAINNG GRAY NON-BITUMINOUS
A . PLAN JOINT SEALER. (1" DEEP AND HOLD /" BELOW SURFACE
—_ EDGE OF DECK ——>] OF CONC.)
LN \ DO NOT PLACE FILL ABOVE 3-0" FROM BOTTOM OF
— N P AN 5 BARS @ 1-0" ABUTMENT UNTIL SUPERSTRUCTURE IS N PLACE.
SECTION A-A [‘—" / DESIGNER NOTES 7 18" RUBBERIZED MEMBRANE WATERPROOFING.
= = - FOR SLAB AND PRESTRESSED GRDER SPANS L < 200-0" & FOR STEEL GRDER @ WHEN ABUTMENT WIDTH > 210" FIXED PONT OF
—F SPANS L < 150-0" WHERE L = LENGTH OF CONTINUOUS SUPERSTRUCTURE BETWEEN  WING ROTATION SHALL BE ON F.F.OF ABUTMENT
x ‘ ABOTHENTS. (0° SKEW ONLY)
S 9-#5 BARS *4 TIE BARS AT WHEN_GIRDERS WITH SEMIEXPANSION SEAT OR FIXED SEAT, OR_SLAB SPAN WITH
PLAN 4-0" HORIZ. SPA. SEMIEXPANSION SEAT ARE USED, MAKE BEAM SEATS SMILAR TO THAT SHOWN ON QLQE;EEDEQZST e o D T e T e,
FLAN STANDARD 12.0L. SEE STD. 12.01& 27.05
SHOWNG BAR STEEL REINFORCEMENT

WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.
B4 USE 374" THICK FILLER FOR SLAB STRUCTURES.
QWHEN EUDY SECTION IS > + 50'-0" LONG, PROVIDE_ VERT. CONST. JOINT. RUN
BA EEl

L THRU JOINT. BEVEL EXPOSED EDGES 74" AND SEAL JOINT. SEE * ALTERNATE THE POSITION OF THE 90° AND 180°
§15. 12,05 FOR ALTERNATE CONSTRUCTION JONT. HOOKS AT EACH VERTICAL LAYER OF TIES.
QUSE 1-3" FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
USE 1-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W', 45W", 54", ABUT T A T A
54W", 70", T2W" OR 82W" GIRDERS ARE USED, AND SKEW > 25
USE 1-3" FOR 'SLAB SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL BUTMEN 5 (NTEGRAL,
APPROACH SLAB. PILE ENCASED ABUTMENT)
USE 111 FOR GRDER SPANS WITH A PAVING NOTCH. BUT NO STRUCTLRAL
— - - — - — - | - USE 1o~ FOR SCAB SPANS WITH A STRUCTURAL APPROACH SLAB, (STD. 12.10 ax\“""%
USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10) UREAU OF
A FOR BOTTOM OF ABUTMENTS LOCATED ABOVE NORMAL WATER, PLACE UNDERDRAIN. g; IR I RE
‘ NEAR THE BOTTOM OF ABUTMENT AS SHOWN IN STANDARD 12.0L FO or e

ABUTMENTS LOCATED BECON NORMAL WATER. PLACE UNDERDRAN ABOVE NORMAL
RIGHT HAND SKEW LEFT HAND SKEW LEFT HAND SKEW RIGHT HAND SKEW WATER. SEE BRIDGE MANUAL 12.6.1 FOR ADDITIONAL GUIDANCE.FOR UNDERDRAIN DATE:

WING DETAIL FOR SKEWED STRUCTURES EXPOSED T HGH WATER, CONSIDER CAPPING THE UPSTREAM END TO PREVENT APPROVED: Bill Oliva o
STANDARD 12.08




5.c) Fully Integral Abutment Diaphragm Details
[linois

Steel Beams to Diaphragm Connection for Integral Abutment

PPC Beams to Diaphragm Connection for Integral Abutment
Iowa

Integral Abutment and Pier Diaphragm Details

NOTE: Iowa has similar details for various beam types and skew ranges

Ohio

Integral Abutment Diaphragm Detail



¢ Brg. Stiffener

] 0:1

(placed at rt. L's to web)

1" for wide flange beams

1" min. (or by design) for
R girders

END ELEVATION

¢ Brg. stiffener —-

3:1

p———

Bottom flange —\

/

¢ Beam —\ l i . T
£/ |
< < Back of Abut.
////// { f '
2" chamfer on Lx Steel rocker bearing
¢ Anchor bolts —
PLAN

Note:
See figure 15 for bearing and
anchor bolt details.

STEEL BEAM TO DIAPHRAGM
CONNECTION DETAIL
FOR INTEGRAL ABUTMENTS

Figure 11

lllinois

ABD 19.8



TABLE OF DIMENSIONS

¢ 1o A
formed holes Beam| A B C D E F
I36 | I'-0"| I'-3"| NA | NA | 10" 117
142 1 1'-0"| I'-5"| NA | NA. | 10" | I'-3"
48 | 1'-0"| I'-7"| N.A. | NA | I'-0"| I'-5"
u 154 (1'-0"| 1I'=-7"| NA | NA | I'-0"{1I'-11"
BT63 | I'-4"| I'-5" | I'-4" | 1I'-4" | I'-2"| N.A.
& _ BT72| 1'-4" | I'-5" | 1'-9" | 1'-8" | I'-2"| N.A.
IL45 | 1'-0" 11'-11" NA. | NA | 1'-2"| 8"
a IL54 | 1'-0" |I'-11"} N.A. | NA. | 1'-2"| I'-5"
IL63 | r'-o"1'-11"| r-1"| r-1"| 1-2"| N.A.
& _ w IL72 1 -0 | 1-11"1'-51'-5%" 1'-2" | N.A.
Q) @ ]]/411 @ 6” ]0” |
formed holes
NN
0 =~
S|%
END ELEVATION K S
(136-154, BT63-BT72 and IL45-1L72)
* Two holes required for 136-154 and IL45-1L54 21N
END ELEVATION =
¥ Three holes required for BT63-BT72 and (IL27 and IL36)
IL63-]L72.
Skey, ¢ Brg. &

#5 ml13(E) bars (4'-0" long) placed

thru 1¥%" @ formed holes and
secured by Contractor such that
bars remain centered and level
during pouring of the concrete.
Bend in field to match skew.

¢ Beam ~\\ ,/élx\\\\\‘ M7

4R 11“ Back of Abut.
Bottom flange 7 S
_\7) L \X\
NN ]
2" chamferp///
1" Thick x 15" x (bottom
Cellular polystyrene flange width - 1.5")
according to ASTM C 578 PLAN fabric bearing pad
(Types V, VII or XV). —
Provide slightly thicker
piece than measured gap
height to tightly fill the PPC BEAM TO DIAPHRAGM
hatched area shown between
abutment cap and bottom of beam. CONNECTION DETAIL
FOR INTEGRAL ABUTMENT
Figure 12

ABD 19.8




REVISION OT-08 - DISTANCE FROM ¢ BEAM TO STEP CHANGED TO I’-3.

ENGLISHINTEGRALBRIDGES.DGN 4500 - THIS SHEET REDRAWN 9-8-88

FACE TO FACE OF BARRIER RAIL END SECTIONS
(SEE DESIGN SHEET ?? FOR BARRIER RAIL LAYOUT) @ /7PARALLEL TO THE

\
v

_7'-0 BARRIER RAIL END SECTION THEORETICAL ¢ GRADE

" L | _
2 MIN. CL. I x 8 x 0-8 3
SEE DETAIL “C" S MA. CL ] 561 PVC PIPE INDENTAT[ON ¢ PIERI> 1ogs
/*TOP OF DECK (TYP. FOR 5el & 5e4) b2 ELEV. A ELEV.B ¥SPACED @ 2'-0 ! { !
ELEV.B / r 5] 6al | - ! ‘ ! \
—- ——— —— — A | | PRESTRESSED
e = = ¢ BEAM | STRANDS
XX END OF BEAM TO mH =y [ =i i CCoooyooooo = F-----t----
o € BEAM BEARING 1 E e E - ;f ‘ AR ANE ! BEARlNGs7 P ‘ E
Z|  DIMENSION | +— san al N | 1] 5b1 ﬁg o 1S Ff-dd—Pve Pipe L RADIUS | € BEAM
/ & . 8 6 6
E PVC PIPE 6 %x sol "M“’ £ S/ 3| o L—» <—J BEARINGS
g 5k2 e [P 545 1 7\ W& N
5 >d8 . 543 534 1) s ’ Pk -
< Sudy o3 R [ | bttt} 53 41 T * e < END OF
n coiL ROD}“ = e % zy % : -1 2,04 BEAMS
SEE DETAIL *A sl I 1 L DETAIL "C" E
s3x 7.5 b BEARINGS ¢ PIER % o I HAN
: 9 [9 I 2 DETAIL "A
8gl 8gl 1’-6 )
W22H L L T AL
€ ABUTMENT BEARING —» 21
NOTE: . ‘
PLUG 3"¢ PVC PIPE WITH
EXPANDING FOAM PRIOR SECTION A-A
TO BACKFILLING BEHIND
ABUTMENTS.
PART LONGITUDINAL SECTION NEAR GUTTER TABLE OF WING
PART END VIEW AT ABUTMENT ELEVATIONS
(FOR DETAILS OF INTERMEDIATE DIAPHRAGM SEE DESIGN SHEET ?7?)
LocATION |oiM “c*| ELEV. A | ELEV. B
S.W. CORNER
N.W. CORNER
S.E. CORNER
PVC PIPE N.E. CORNER
r 3 ; / |1’-0, 1’-0 3" ox1'-3
o ‘ COIL ROD 9
g [ — g e i S P
i 5e2 —|E=x Pl 5e4 ~ KEYWAY FORMED
i i 17 BY BEVELED 2x8| /
£ . s T ¢ PIER PIER
| IRk =8 i 1 - i N
| 30x1°-3] 3 S ' =TT
¢ ABUT. BRG. . COIL ROQ 2l ¢ oo 3 ||||||||||||||||||||||\
| 5d3 o s BEARING:!—I | ——1}¢ BEAM
=3 | -6 I 16 Sel i || AP - | 13 5
. _—
% : >3 z 4" PREFORMED EXPANSION
= : 5d4 I“Il I" THICK STRIPS OF PREFORMED EXPANSION JOINT FILLER.
& ! . JOINT FILLER AROUND BEARINGS, FACE OF
v i [T 7] T STEPS, SIDES AND ENDS OF KEYWAYS. SECTION B-B
T \
T ﬁ | 2| PART PLAN
TR — TOP OF PIER DETAILS
|
1 / 2'-0
|
F ¢ PART SECTION
: : AT PIER
GUTTER LINE 1
X PVC PIPE F
~ 1
S ! |
= ABUT. & PIER DIAPHRAGM DETAILS
7/-0 ABUTMENT WING
| "PART PLAN
IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET NO. _ OF__ FILE NO. DESIGN NO.
DESIGN TEAM | "A" or "B" BEAMS - PART PLAN & LONGIT.SECTION - 0° SKEW | STANDARD SHEET 4500 COUNTY | PROJECT NUMBER SHEET NUMBER

6/26/2015 1:13:35 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishlntegralBridges.dgn 4500  11x17_pdf.pltcfg



REINFORCING STEEL LIST
MARK LENGTH TYPE A B c
A401 9-6" 3 2-6" 2-0"
A501 * ) 2-8" *
A502 * ) -2" *
A503 SERIES * 1 2-2" | SERIES *
A504 * 1 -2” *
A505 * 1 2-2" *
A506 * 19 * * *
A601 * 26
D401 8- 1 1-4” 3-6”
D501 * 1 2’-8” *
D502 * 2 2-2" *
D801 * 18
* = DIMENSION VARIES STANDARD -
/ 135° BEND 9}: ) S
| 3
Q Aa] @ Q
<
3 Ny
4 P 4 SN ] )

A2 | A2
TYPE-] TYPE-3 )
TYPE-26
A B
DRANING AS-T-15 5
TYPE-I8 TYPE-19

CLIP TOP FLANGE
IF NECESSARY

APPROACH
SLAB LIMITS

FRONT FACE OF
DIAPHRAGM

BACK FACE OF
DIAPHRAGM

INTEGRAL ABUTMENT PARTIAL PLAN

GENERAL NOTES:

LIMITATIONS:

THIS STANDARD DRAWING PROVIDES PREFERRED AND/ OR TYPICAL

DETAILS FOR INTEGRAL ABUTMENTS. TREAT THE ABUTMENT DIMENSIONS,
CONSTRUCTION JOINTS AND REINFORCING SHOWN IN THIS DRAWING AS
MINIMUM VALUES AND A PERFORM A COMPLETE DESIGN FOR THE ABUTMENT.
DO NOT REFERENCE THESE DRAWINGS IN THE CONTRACT PLANS AND DO NOT
USE AS STANDALONE CONSTRUCTION DRAWINGS.

PROVIDE ALL INFORMATION REQUIRED TO CONSTRUCT THE ABUTMENT IN
THE PROJECT PLANS.

THE INTEGRAL ABUTMENT DETAILS PRESENTED IN THIS DRAWING

ARE INTENDED FOR USE ON STRAIGHT OR CURVED ALIGNMENT

WITH TANGENT SUPERSTRUCTURES WITH A MAXIMUM SKEW OF

30°. AT 0° SKEW, THE MAXIMUM PERMISSIBLE EXPANSION

LENGTH FOR INTEGRAL STEEL BEAM OR GIRDER BRIDGES IS 267’
(400" TOTAL STRUCTURE LENGTH, ASSUMING 2/3 MOVEMENT

COULD OCCUR IN ONE DIRECTION). AT 30° SKEW, THE MAXIMUM
PERMISSIBLE EXPANSION LENGTH FOR INTEGRAL STEEL BEAM AND
GIRDER BRIDGES IS 133’ (200’ TOTAL STRUCTURE LENGTH, ASSUMING
2/3 MOVEMENT COULD OCCUR IN ONE DIRECTION). FOR SKEWS
BETWEEN 0° AND 30°, STRAIGHT LINE INTERPOLATION SHALL BE USED
TO DETERMINE THE MAXIMUM PERMISSIBLE EXPANSION LENGTH.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON A SINGLE ROW OF
PILES. ALLOWABLE PILE TYPES AND SIZES, ALONG WITH MINIMUM
FRISTION PILE LENGTHS, ARE SHOWN IN THE TABLE BELOW.

PILE | MINIMUM LENGTH, FT.
SIZE cLAY SAND
HPIOX42 30 25
HPI2x53 35 25
HP14x73 40 30
127 CIP 45 30
147 CIP 50 35

IF THE MINIMUM LENGTH SHOWN IN THE TABLE ABOVE CANNOT BE
OBTAINED, THEN THE DESIGNER SHALL PROVIDE CALCULATIONS TO
SUPPORT THE USE OF A SHORTER LENGTH, AND, IN THE CASE OF
PILES DRIVEN TO REFUSAL ON BEDROCK, REFER TO BDM SECTION
305.3.5.7. THE CALCULATIONS SHALL DEMONSTRATE THAT ADEQUATE
LATERAL RESISTANCE IS AVAILABLE, THAT NO LATERAL DEFLECTION
OCCURS AT THE BOTTOM OF THE PILES, AND THAT THE COMBINED
AXIAL COMPRESSION AND FLEXURE IN THE PILES SATISFIES THE
REQUIREMENTS OF THE AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS.

PIRE NYPES AND SIZES OFHER THAN FHOSE SHOWN IN Ti ABLA
ABOVE SHALL NOT BE USED UNLESS APPROVED BY THE DEPARTMENT.
THE MAXIMUM ALLOWABLE PILE SPACING IS 8°. THE MINIMUM
ALLOWABLE PILE SPACING IS 3 PILE DIAMETERS. THE PILE DIAMATER
FOR AN HP SHAPE SHALL BE TAKEN AS THE DIAGONAL DISTANCE
BETWEEN FLANGE TIPS.

RAILING

D401

-

i

/.

T
1
T
|
|
|
-

DIAPHRAGM PROTRUSION /

UNDERNEATH RAILING.

HEIGHT, H, SHALL MATCH
THICKNESS OF APPROACH
SLAB AND APPROACH SLAB

SEAT.

APPROACH SLAB
SEAT (BEYOND)

W
DIAPHRAGM

SECTION B-8

(APPLIES AT BOTH ENDS OF ABUTMENT)
(BEAM & APPROACH RAILING NOT SHOWN)

LIMITATIONS CONT'D:

THE HEIGHT OF THE PILE CAP SHALL NOT EXCEED 7'-6”.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON AT LEAST 4 PILES.
FOR PHASED CONSTRUCTION PROJECTS, EACH PHASE SHALL BE
SUPPORTED ON AT LEAST 4 PILES.

INTEGRAL ABUTMENTS SHALL NOT BE USED WHERE THERE ARE
CONCERNS ABOUT SETTLEMENT OR DIFFERENTIAL SETTLEMENT.

DESIGN SPECIFICATIONS:

THIS STRUCTURE SHALL CONFORM TO THE LATEST “LRFD BRIDGE
DESIGN SPECIFICATIONS” ADOPTED BY THE AMERICAN ASSOCIATION
OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS AND THE ODOT
BRIDGE DESIGN MANUAL .

DESIGN LOADING:

HL-93 LIVE LOAD
FUTURE WEARING SURFACE (FWS) OF 0.060 KSF

DESIGN DATA:

CONCRETE CLASS QC2 - COMPRESSIVE STRENGTH 4.5 KSI
(SUPERSTRUCTURE)
CONCRETE CLASS QCl - COMPRESSIVE STRENGTH 4.0 KSI
(SUBSTRUC TURE)
REINFORCING STEEL - MINIMUM YIELD STRENGTH 60 KSI
STRUCTURAL STEEL - ASTM A709 GRADE 36 OR 50 - YIELD
STRENGTH 36 OR 50 KSI
(THE DESIGNER SHALL SPECIFY THE
REQUIRED STEEL GRADE AND YIELD
STRENGTH IN THE BRIDGE GENERAL

NOTES)
STEEL H-PILES - ASTM A572 - YIELD STRENGTH 50 KSI
PAINTING OF STRUCTURAL STEEL:

THE ENTIRE SURFACE AREA ENCASED WITHIN THE ABUTMENT
DIAPHRAGM AND EXTENDING -0’ OUTSIDE THE DIAPHRAGM,
SHALL BE COATED WITH A SHOP APPLIED, INORGANIC ZINC
PRIME COAT ACCORDING TO C&MS 514. NO ADDITIONAL
COATINGS ARE REQUIRED ON THE EMBEDDED STEEL
SURFACES. THE COST OF APPLYING THE PRIME COAT IS
INCIDENTAL TO THE BID FOR STRUCTURAL STEEL. REPAIR
COATING DAMAGED BY WELDING ACCORDING TO C&MS 514.22.

ELASTOMERIC BEARING ASSEMBLY:
UTILIZE A WIDE FLANGE SHAPE IN LIEU OF AN HP SHAPE IN

THE BEARING ASSEMBLY IF THE STRUCTURAL STEEL FOR THE
MAIN MEMBER IS WEATHERING STEEL.

DESIGN AGENCY
OFFICE OF
STRUCTURAL ENGINEERING

07-17-20
DATE

T Y

ADMINISTRATOR

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

REVISIONS

ICD-1-20

STANDARD BRIDGE DRAWING
INTEGRAL CONSTRUCTION DETAILS
FOR STEEL AND GIRDER BRIDGES
ON FLEXIBLE ABUTMENTS

N
[~
N




SECTION THRU

END DIAPHRAGM BETWEEN BEAMS

GIRDER DEPTH < 2’ -0"

#6 @ 9"

DETA

IL A

SEE JOINT DETAIL ON BD-628M

SECTION THRU

©)

END DIAPHRAGM AT BEAMS

GIRDER DEPTH < 2’ -0"

MINIMUM APPROACH SLAB LENGTH TABLE
OIRDER DEPTH | ggy=g0- | 607 S SKEW [ 45° = SKW
17v<d <24v | 12/-0" | 14'-ov | 18'-0v
24"< d <36 | 14'-o" | t1e'-o" | 20-0"
36"< d <48 | 15'-0" | 18'-0" | 22/-0"
48" < d <60 | 177-0" | 20-0 | 24'-0"
0"< d =72v | 18-0" | 22'-0 | 25-0"
72" < d¥<san | 200-0n | 24'-0v ---
gav< d¥=96" | 22/-0v | 25'-0" -

NOTES FOR USE OF TABLE:

1. THE 25’ -0" APPROACH SLAB LENGTH SHOWN ON BD-628M, SHEET 35 OF 35 (TYPE 5) , MAY BE

REDUCED TO THE VALUE INDICATED ABOVE WHEN SITE CONDITIONS EXIST THAT RESTRICT THE USE
APPROACH SLAB LENGTH OR WHEN DIRECTED BY THE DISTRICT BRIGE ENGINEER.

OF THE 25’ -0"

2. DO NOT CHANGE THE APPROACH SLAB REINFORCEMENT SPECIFIED ON BD-628M IF THE APPROACH
SLAB LENGTH IS REDUCED.

% - CHIEF BRIDGE ENGINEER APPROVAL IS REQUIRED FOR BEAM DEPTHS GREATER THAN 6'-0"

@ @ @O

SEE JOINT DETAIL ON BD-628M 6" MIN. 6" MIN.
Vg TO BEAM BOND BREﬁK_Eg.. \ TO BEAM
2/-10" MIN. 2/-10" MIN.
3 N\ (TYP.) B MIN i\ (TYP.) /\ 17-2% MIN.
[ X N [ X N
. 0 . . | <iam . g T R —— SLAB
".o o"- f— 1 g|D o"- S 1
( — { ~
! BOND > ‘
#6 @ 9* (11)(12)—/ Breaker~ | f = #6 @ 9" @/ N T
z 6" ‘ | g z SEE DETAIL A 6" § . &
= PAVING | o e & ADDITIONAL #8 BAR RUNS PAVING | | a
z NOTCH pe i £ ENTIRE LENGTH OF END NOTCH x
= ‘ a = DIAPHRAGM ‘ 2
e @ L_ . s ° @ L_ : 5
END OF BEAM \ e E ) '— %" BEARING PAD ) L%, BEARING PAD
o LOCATION CONSTRUCTION JOINT o |- CONSTRUCTION JOINT
2 3 R.F. — g -
° R.F. ™ ° END OF BEAM F.F.
LOCATION
2 2
m m
SECTION THRU SECTION THRU
END DIAPHRAGM BETWEEN BEAMS END DIAPHRAGM AT BEAMS
’ n /- n
GIRDER DEPTH = 2" -0 NOTE: DECK_AND CAP REINFORCEWENT GIRDER DEPTH = 2° -0
NOT SHOWN FOR CLARITY.
7¥4" CLR. (8" SLAB)
T1Ve" CLR. (11%5" SLAB)| FSEE JOINT DETAIL ON BD-628M FSEE JOINT DETAIL ON BD-628M
61U . . 6" MIN. 6" MIN.
| TO BEAM I TO BEAM
2’ -6" 17-8" MIN. 3-0" 3-0"
E N\ (TYP.) J/\ N / ®
1 X [ X
z B 0 0 S S = |f SLAB z . S S S S 0 SLAB
; ? %Eﬁ::7\‘ — — é ?
5 ( | 1T 3 ‘ - S
T @ 0 = LAY 58S o
6" |k BOND £r \ 4" BEARING PAD EREAKER PNAosTII;:NHG ]! 4" BEARING PAD
N ol CONSTRUCTION JOINT N END OF BEAM 2" MIN. - CONSTRUCTION JOINT
<< 1
3 END OF BEAM —| © LOCATION
LOCATION 2 2
— ~1 ~
R.F. =] ~—F.F R.F.— = F.F LEGEND:
(7) FOR GIRDERS TOO SHALLOW TO PERMIT A 2/-1"

OVERLAP, THE SPLICE IS NOT PERMITTED. ELIMINATING

THE SPLICE IS OPTIONAL IN ALL OTHER

CASES.

IF BAR EXTENDS INTO CAP EXTEND BAR TO PROVIDE

2" MIN. EMBEDMENT.
DETAIL SPACING TO CLEAR GIRDERS.

FOR 180°

HOOK DIMENSIONS, REFER TO BC-T736M.

FOR DIMENSIONS AND REINFORCEMENT OF APPROACH

SLAB, SEE STANDARD DRAWING BD-628M.

THE_HORIZONTAL LEG OF THE BAR IS TO BE LOCATED
AT THE SAME PLANE_AS THE LONGITUDINAL DECK
REINFORCEMENT IN THE BOTTOM MAT OF THE DECK.

SPACED WITH LONGITUDINAL DECK REINFORCEMENT
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6.2) Semi-Integral Abutment Plan View
Ohio
Plan at Semi-Integral Abutment
NOTE: Ohio provides other similar details for various beam and transition types
Rhode Island
Integral Abutment Plan at Beam Seats
Pennsylvania
Typical Plan of Semi Integral Abutment
Wisconsin
Semi Integral Abutment Plan
Slab Span with Semi Expansion Seat

Girder Span with Semi Expansion Seat
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END SLEEPER SLAB STEM
AT FACE OF CURB (TYP.)

DETAILER: ¢ OF BRIDGE ROADWAY
INDICATE BEARING —
SHOW NORTH ARROW — EXPANSION SET APPROACH CURB AND SIDEWALK
o HAUNCH ON SLEEPER SLAB FOOTING
. 3—0" SLEEPER SLAB — fé’}}“} NOTE 8) ‘
~[  (SEE NOTE 8) | ’ -
s END SLEEPER SLAB FOOTING AS
B M : REQUIRED FOR PLACEMENT OF
I Ir— S —— A S— — S— S— S S——— —— S S —— J— S—— 3 _— — L —)(< G UAR D RA' |_ POSTS (TYP .)
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| / | FOOTING (TYP.)
| —— DETAILER: e |
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| = CURB ON DRAWINGS | N el
| g i 17 MIN. JOINT (TYP.)
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; |
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DESIGNER: PLAN AT BEAM SEATS
INTEGRAL DECK HAS BEEN SCALE.1/4"=1-0"
REMOVED AT THE FACE OF
ABUTMENT FOR CLARITY.
TOP OF DECK AND
EL. INTEGRAL ABUTMENT EXPANDED EL.

POLYSTYRENE FILLER

EL. .
o é”/iEL' /*APPROACH SLAB SEATI L

L. -1
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? FL.
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I
|
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| T | | / '
_—L_.._.I i... _____ T b e e
L SHOW PILES WHEN REQUIRED (TYP.) o0t ul
729" (MIN.)

ELEVATION

SCALE:1/4"=1"-0"

* REINFORCE BEAM SEAT WHEN HEIGHT
OF BEAM SEAT EXCEEDS 47.

3?_0” ,14?_0”

FOR RETURN WALLS

CHEEK WALL

END POST —

TOP OF SIDEWALK —\

(MIN.) RETURN WALL

E.J

_l._T _______________ d

(SEE NOTE 8)

LONGER THAN 14'—0”"

i
— —— —
\
| T
I
I

|
. IN ROADWAY

EL.

SLEEPER SLAB
(SEE NOTE 8)

|_________I:'

\—STEP FOOTING
AS NECESSARY

RETURN WALL AT SIDEWALK / SAFETY WALK

[~ [ t=

90 SKEW ANGLE

¢ GIRDER OR
W SHAPE

SKEW ANGLE DESIGNATION

SCALE:1/4”=1"=0"

DESIGNEFR NOTES:

7.

THE DESIGNER SHALL REFER TO SECTION 11.3.4

(SEMI-INTEGRAL ABUTMENTS) OF THE RIDOT LRFD
BRIDGE DESIGN MANUAL FOR DESIGN AND
DETAILING REQUIREMENTS AND LIMITATIONS ON
THE USE OF SEMI-INTEGRAL ABUTMENTS.

A NOTE SHALL BFE PROVIDED ON THE CONTRACT
DRAWINGS STATING THAT TOP OF DECK ELEVATIONS
ARE GIVEN AT FRONT FACE OF INTEGRAL
ABUTMENT.

UTILITY PASSAGE THROUGH THE SEMI-INTEGRAL

ABUTMENT SHOULD BE AVOIDED. (SEE SECTION
11.3.4 OF THE RIDOT LRFD BRIDGE DESIGN

MANUAL).

ABUTMENT DETAILS FOR SKEWED ABUTMENTS ARFE
SIMILAR.

REINFORCING SHOWN IS MINIMUM ONLY.

THE SUGGESTED SCALE FOR ANY ABUTMENT PLAN
AND ELEVATION IS 1/4”=1"-0".

REFERENCES TO END POSTS AND CENTERLINES OF
RAILING ELEMENTS ARE INTENDED TO REFER THE
DETAILS SHOWN ELSEWHERE IN THESE BRIDGE

STANDARDS (SEE APPROPRIATE DETAILS).

SLEEPER SLAB AND EXPANSION JOINT IN ROADWAY
MAY BE OMITTED FOR BRIDGE SUPERSTRUCTURE
SPANS 60 FEET OR LESS.

SEE DWG. 2.32 FOR RETURN WALL DETAILS

REVISIONS

No.

RHODE ISLAND

DATE DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

SEMI INTEGRAL ABUTMENT

SHEET 1

DRAWING NUMBER: 2.30




DESIGNER NOTES

\ééE‘C\EENGTHS FOR HORIZONTAL BARS SHALL BE BASED ON A "CLASS C" TOP TENSION LAP

STEEL TROWEL TOP SURFACE OF ABUTMENT. PLACE WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

r‘*“t BRC. & PILES € BRG. MULTIPLE LAYERS OF POLYETHYLENE SHEETS OVER PILING SPACING IN ABUTMENT BODY SHALL BE 8-0" MAX. FOR ALL TYPES OF PILING.
& PILES ENTIRE ABUTMENT TOP BEFORE PLACING BEARING THE_MAX. PILE SPACING FROM_THE END OF THE ABUT.BODY TO THE FIRST PILE SHALL
PADS AND/OR SUPERSTRUCTURE. TOTAL THICKNESS BE THE MINMUM OF ONE-HALF PILE SPACE OR 2'-6".
OF SHEETS SHALL BE AT LEAST 0.03"
-3 1-3@ TOTAL LENGTH OF [AT] BARS SHALL BE > TO WING LENGTH.
4" X /5" PREFORMED 4" X /5" PREFORMED MIN. MIN. =5 aars a1 1-00 O
JOINT FILLER fig \“ /

JOINT FILLER fig CONCRETE POURED UNDER WATER WILL BE ALLOWED AND SHALL BE DONE IN ACCORDANCE

| ~—*5 BARS AT I'-0" <> WITH SECTION 502.3.5.3 STANDARD SPECIFICATIONS.

O ¥, BEVEL ,r\ 4 8ars O O

h
|

|
— T 4 BARS -
. — — - o THE SEMI-EXPANSION SEAT SHALL BE USED WHEN REQUIRED AS STATED IN CHAPTER 12,
¥4 BEVEL Zé VA 1| (EXTEND I-0" MIN.INTO BEAM SEATS) FIGURE 12.7-10F THE BRIDGE MANUAL OR WHENEVER A WING PILE IS REQUIRED.

A *4 BARS Ofl— H THE FIXED SEAT CANNOT BE USED WHEN A WING PILE IS REQURED (SEE STD.12.02
I _\|r v FOR CRITERIA)

Iy LT b %4 BARS AT I-6" MAX.SPA. WHEN THE BOTTOM OF GIRDER SLOPES MORE THAN 1%, SLOPE THE BEAM SEAT
2 l < (3 BARS MIN. BETW. BEAM SEATS) BASED ON ADDING THESE TWO VALUES:
LIF o . : - LONGITUDINAL GRADE OF GIRDER (PERCENT)
- CAMBER EFFECT = 4(RC)/L X 100 (PERCENTI, WHERE:
—[B1BARS @ RC = RESIDUAL CAMBER (INCHES)
L = GIRDER LENGTH (INCHES)

N

=

*6 BARS
q (I'-6" MAX. SPA. FF)

26"

.. 6 BARS —| =
4 BARS 2-3" LONG (1-6" MAX. SPAFF) v4 BARS 2-3* LONG (SEE STANDARD 13.01 FOR SLOPED SEAT DETALS)

L/
T
TOP OF BERM ‘
’/‘ / 2 BARS PER PILE. i) TOP OF BERM / / 2 BARS PER PILE. ABUTMENT DETAILED WITHOUT STRUCTURAL APPROACH SLAB.SEE STD. 12.10 THRU 12.13
[EDBARS @

SLOPE 2"
8'-0" MAX.
{ ]
SLOPE 2" @
n
)

8'-0" MAX
o @

FOR STRUCTURAL APPROACH DETAILS.

=5 gars AT 9" spa. (Il B USE 3/4" THICK FILLER FOR SLAB STRUCTURES.
IN OUTSIDE THIRDS OF BODY
LENGTH AND ¥5 BARS AT LEGEND

I'-0" SPA.IN MIDDLE THIRD.

P *5 BARS (COATEDI AT I-0" (2-0" LONG). THESE BARS MAY BE PLACED
PIPE UNDERDRAN AFTER CONCRETE IS POURED BUT BEFORE INITIAL SET HAS TAKEN PLACE.
WRAPPED (6-INCH)

*5 BARS AT 39" SPA.EI

IN OUTSIDE THIRDS OF BODY
LENGTH AND *5 BARS AT

2 L 1'-0" SPA.IN MIDDLE THIRD.

O PIPE_UNDERDRAIN (SEE STD. 9.01 FOR <> WHEN THIS DIMENSION > 4" THIS ADDITIONAL REINFORCEMENT
WRAPPED (6-INCH) AN ADDITIONAL DETAILS SHALL BE ADDED. MAX. SPA, OF HORIZ. *4 BARS = I'-0".

%
X
i (SEE_STD. 9.01 FOR I AND NOTES)
6 BARS ADDITIONAL DETAILS @ USE I-3"FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
AND NOTES) USE I-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W", 45W",
P 6 BARS 54", 54W", 70", T2W" OR B2W" GIRDERS ARE USED, AND SKEW > 25°.
2 R S

VIN B SPANS WITH A PAVING NOTCH. BUT NO STRUCTURAL
. \;5 WRAPS OF #4 BARS

21" DIA. 28'-0" LONG.
USE FOR ALL TYPE OF PILES.

2-6"
2-0

\
26
20"
H \J

ANS WITH A PAVING NOTCH, BUT NO STRUCTURAL

TYPE Al WITH *k APPROACH SLAB.

SI°c AL BN USE T-7" FOR SLAB SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
SEMI-EXPANSION SEAT USE 2'-3" FOR GIRDEREPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)

.D\MENS\DN IS FROM BOTTOM OF ABUTMENT TO LOW BEAM SEAT OR LOW
SIDE OF SLAB TYPE S RSTRUCTURE.

TYPE Al WITH FIXED SEAT

Vm” RUBBERIZED MEMBRANf WATERPROOFING. SEAL ALL HORIZONTAL
AND VERTICAL JOINTS BACKFACE.

AKEYED CONST. JOINT FORWED BY BEVELED 2" x 6".

% % WINGWALL WIDTH SHALL
FACE PARAPET "TX", OR
WINGWALL WIDTH SHALL

1'-6" WHEN TYPE "M" RAILING, VERTICAL
INGLE SLOPE PARAPET "56SS" IS USED.
1'-9" WHEN TYPE "NY3" OR "NY4" RAILING IS USED.

USE *5 BARS AT 6" SPAJIN OUTSIDE THIRDS OF BODY LENGTH WHEN THE
WING LENGTH > 20'-0" A WING HEIGHT > 10'-0".

QWHEN BODY SECTION IS 4 50'-0"+ LONG PROVIDE VERTICAL CONSTRUCTION
JOINT. RUN BAR STEEL THRU JOINT AND SEAL JOINT WITH 18" RUBBERIZED
MEMBRANE WATERPROOEMG. SEE STD.12.03 FOR ALTERNATE CONSTRUCTION

WING WITHOUT PILE WING WITH PILE

LOCATION OF

[W] BARS
SEE STD. 12.02 WING PILE

TABLE A

BAR SIZE | PISTANCE*
w5 A 1-9"
% |) 2
w7 A 2-9"
% |] 3-8
g A a1
w0 [ 50

* OR_EQUIVAEENT STD. HOOK
USE STRAIGAT BARS WHEN POSSIBLE

SKEW

e

NGLE
NG

f=— REF., LINE

[ BARS
. BETWEEN SEE STD. 2.0
S - BEARING PAD TABLE A

SEE TABLE M|

€ oF RQADWAY —=

\ BAR
6-*6 BARS

\ STD. HOOK
v

BARS SLOPED BTWN. BEAM SEATS
SEE STD. 12.02 TABLE A ro 7\

(2 TO WING LENGTH)
T

/2" FILLEI 0 EXTEND FROM BRIDGE SEAT TO TOP
OF CONCH E PARAPET OR TO TOP OF WING FOR STEEL
RAILINGS. FIELER INCLUDED IN  WING LENGTH.

*4 BARS r-o"
ABUTMENT DS

*5 BARS AY I'-0"
SEE STD.MA02

=

T

BARS
SEE_STD. 12.02 TABLE A
(3 TO WING LENGTH)

\,

I N | L L I N )

ABUTMENT TYPE Al
;" PREFORMED JONT (INTEGRAL ABUTMENT)

/2" FILLER-TO EXTEND
FROM BRIDGE SEAT TO TOP
OF CONCRETE PARAPET

OR TO TOP OF WING FOR

s

4" X_'/5" RREFORMED
SEE STD. 13.01FOR CRITERIA OF JOINT Fli R. LENGTH
WHEN TO SLOPE BEAM SEATS \ OF ABUTWMENT fig

¥a" V-GROOVE

PLACE STIRRUPS AND
U-SHAPED BARS NORMAL
TO ABUT. BODY.

STEEL RAILINGS. FILLER
INCLUDED IN WING LENGTH.

¥a" CORK FILLER ON VERTICAL FILLER UNDER GIRDER
UREAU OF

BEAM SEAT FACES THAT RUN FLANGE IN FRONT OF WSCONsy,,
Iy SIRUCIURES
CLEAR ALES B Wi — SIRUCIURES

\ QVERT. CONST. JYNT KEYWAY
FORMED BY BEFELED 2° X 8"
€ oF GROER \ CLEAR BRG. SHAT BY 3" MIN.

3\

PARALLEL WITH GIRDER. BRG. PAD
SLAB SPAN WITH GIRDER SPAN WITH SLAB SPAN WITH GIRDER SPAN WITH . ] ] DATE:
FIXED SEAT FIXED SEAT SEMIEXPANSION SEAT SEMIEXPANSION SEAT )‘PPRUVEE” Bill Oliva 1-20

STANDARD 12.01




6.b) Semi-Integral Abutment Typical Section
Colorado
Typical Semi Integral Abutment Section
[linois
Typical Semi Integral Abutment Section
Michigan
Semi Integral Abutment Backwall
New Hampshire
Typical Semi Integral Abutment Section
New York
Typical Semi Integral Abutment Section
Ohio
Elevation and Typical Sections at Semi Integral Abutment
NOTE: Ohio provides other similar details for various beam and transition types
Rhode Island
Elevation at Semi Integral Abutment

Typical Sections at Semi Integral Abutment



SECTION 11: ABUTMENT, PIERS, AND RETAINING WALLS

11-7

When semi-integral abutments are used, intermediate shear blocks between
girders or end blocks beyond the edge of deck shall allow a means for lateral
load distribution to the substructure. If a shear block is not practical, use anchor
bolts with a sole plate. The Designer shall provide an area to allow for jacking
the superstructure and bearing replacement per Section 14.5.6 of this BDM.

Figure 11-3 and Figure 11-4 show semi-integral abutments on drilled shafts.
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Figure 11-3: Semi-Integral Abutment (Alternative 1)

CDOT Bridge Design Manual

January 2018
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/ Deck

30"
# @ 1-0" 1,
@;m]ect 16" into 6% - #6 min.* _—Deck reinforcement
approach s!ab\ /
. | e n
=o E l ?O . [ )
+|E \!)-\ /(
L he 4" fillet

#5 @ 1-0" min. % —|

#7 x 6-0" dowels
in 1" @ PVC sleeve

(grout in place) (typ.)

#4@ 10—

~_|

#5 cont. strand tie bar—_|
#5 cont—

%" x 2'-0" Neoprene
(nail in place) ™

#5@ 1-0" min. *

Expansion joint material —/

4 - #8 min.*
(top and bottom) ~

1-0"
/—Additional #6 | each side of web
L] A !

_@
: c_ L#H cont. as shown
: . %{ /—#5 @ 1'-0" between glrders and at ends
I

L]

[ —4-#8 min* (between girders and at ends)

Drilled shaft shown,
designer may use a footing—"|
on piles instead

Figure 11-4: Semi-Integral Abutment (Alternative 2)

11.3.3

(See Notes with Figure 11-3)

Seat Type Abutments

I g E
(] — é . 3" min. \
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L . .
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Seat type abutments have an expansion gap between the backwall and end of
girders, as shown on Figure 11-5, and are typically used when large movements
require a modular expansion device rather than a strip seal placed at the end of
the approach slab. To provide a pinned connection between the superstructure
and substructure, place the girders on bearing devices, thereby allowing
rotational and horizontal movements. Using seat type abutments is discouraged
due to the high maintenance costs associated with leaking expansion joints,
substandard expansion device performance, and being prone to rotation and
closing the expansion device.

CDOT Bridge Design Manual

January 2018



8'6l dav

ZZ @inbi4

stouj|

AINIWINGY
TVYOFINI-INTS

2" Chamfer \

7[77 #4 h3(E)
i 2" Preformed

] Joint filler

7k f .{. 7,
- wIE : A
A Oy SR b %4 uI(E)
typ. <, T
g S - N
| P s P(E)
—t == /57‘1 ———pemtemo = S(E)
S [ . e o RS .
‘I 4 v I .[ v : v : R 1
- \. .'.l‘ . ” . - | o)
|
Batter as required
by design J\ ~—— Back of Abut.
N
1!_3” ]l~9ll ]I_‘3H
min. min.
4[_3“
min. Note:

The ul(E) and s(E) bars are placed
at right angles to cap and spaced
along cap.




DRAWN BY: BLT MICHIGAN DEPARTMENT OF TRANSPORTATION ISSUED: 12/26/17
BUREAU OF DEVELOPMENT

CHECKED BY: VZ SUPERSEDES:07/18/16
INTEGRAL AND SEMI-INTEGRAL
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PLAN NOTES: L

WHERE OPTIONAL CONSTRUCTION JOINTS ARE USED., THERE WILL BE NO PAYMENT FOR THE REQUIRED JOINT WATERPROOF ING.

* IF A CONSTRUCTION JOINT IS NOT USED, THE CONTRACTOR IS TO PROVIDE A SAWED JOINT [1/3 DECK SLAB THICKNESS]” DEEP BY '/’
WIDE (MINIMUM) IN THE TOP OF SLAB AT TRANSVERSE CONSTRUCTION JOINTS OVER THE BACKWALL. IF A CONSTRUCTION JOINT [S NOT
USED, THE JOINT IS TO BE SAWED WITHIN 24 HOURS OF PLACING THE CURING AND IS TQ BE FILLED TO '/,” BELOW TOP OF CONCRETE
WITH POLYURETHANE OR POLYURETHANE HYBRID JOINT SEALANT. (INCLUDED IN THE BID ITEM "SUPERSTRUCTURE CONC. FORM, FINISH,
AND CURE, NIGHT CASTING (STRUCTURE NO.)").

NOTES:

INTEGRAL AND SEMI-INTERGRAL ABUTMENT BRIDGES SHALL BE CONSIDERED FOR STEEL BRIDGES LESS THAN 300" AND
CONCRETE BRIDGES LESS THAN 400" IN LENGTH.

APPROACH SLAB THICKNESS WILL MATCH THE ROAD APPROACH THICKNESS (9" MIN.)

CONTINUE BOTTOM MAT OF REINFORCEMENT THROUGH CONSTRUCTION JOINT. ADD EXTRA REINFORCEMENT OVER BEAM
(EA050400 BARS).

**% USE FOR INTEGRAL ABUTMENT BRIDGES ONLY.

sk THE JOINT IS NOT OPTIONAL, BUT REQUIRED [F CASE I (SEE BRIDGE MANUAL 7.03.01) REQUIRES NOT BACKFILLING ABOVE
THE BRIDGE SEAT.

SEMI-INTEGRAL ABUTMENTS SHOULD BE USED AT STREAM CROSSINGS.
PREPARED BY 6 ZO 04
D = BACKWALL THICKNESS. SEE GUIDE 6.20.01 FOR DEFINITION. DESIGN DIVISION e e




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
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DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - 2/8/2016
TYP. SEMI-INTEGRAL ABUTMENT SECTION
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*16(E) BARS @ 400 MAX. SPACING %

FORMED JOINT WITH BOND BREAKER

BD-1D6
R1

SEE JOI\NT RECESS DETAIL

~

50 mm COV. (TYP) ~

#16(E) BARS @ 200 (TOP) %
#16 BARS @ 200 (BOT.) *

MAX. SPACING

REINFORCEMENT TO BE

#16 BARS (MIN.) @ 300
MAX. SPACING

SEMI-INTEGRAL ABUTMENT DETAIL

NOT TO SCALE

% SPACINGS SHOWN FOR THESE BARS ARE PARALLEL
OR PERPENDICULAR TO STATION LINE OR GIRDER.

(SECTION TAKEN PERPENDICULAR TO ABUTMENT)

SEMI-INTEGRAL ABUTMENT CONSTRUCTION PROCEDURE

1. PLACE FOOTING, ABUTMENT STEM, AND PEDESTALS.

2. BACKFILL ABUTMENT STEMS TO 300 mm BELON THE BRIDGE SEAT ELEVATION.
NO BACKFILL OF THE ABUTMENT STEMS IS ALLOWED UNTIL THE ABUTMENTS
HAVE CURED FOR 7 DAYS.

3. ERECT GIRDERS AND INSTALL ALL DIAPHRAGMS.

4. PLACE CONCRETE FOR SUSPENDED BACKWALL.

5. BACKFILL ABUTMENT BACKWALLS. NO BACKFILLING OF THE ABUTMENT IS
ALLOWED UNTIL BACKWALLS HAVE CURED FOR 7 DAYS. BACKFILLING SHALL BE
CONDUCTED SUCH THAT THE MAXIMUM DIFFERENTIAL IN FILL HEIGHT BETWEEN
THE TWO ABUTMENTS (AS MEASURED FROM THE BOTTOM OF THE BACKWALL)
DOES NOT EXCEED 600 mm. IN ADDITION, THE FILL HEIGHT BEHIND ANY SINGLE
ABUTMENT BACKWALL SHALL NOT VARY MORE THAN 600 mm.

6. PLACE CONCRETE FOR DECK SLAB.

7. PLACE CONCRETE FOR APPROACH SLABS.
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z 3 g . - FOR STEEL STRUCTURES FOR A TEMPERATURE FALL FROM 20°C TO
| 2§12 ‘ & OF BEARINGS -350C (UPSTATE) OR -18°C (REGIONS 10 AND 11) ROUNDED TO THE
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= 2|5 —— PEDESTAL
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— . - w o
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- m
\PREFORMED CLOSED CELL FOAM |~ ABUTMENT STEM 7 y'8 mm RECESS — CITTING TO REMOVE ANY RESIDUAL SLURRY OF THE FOOTING OR REAR FACE OF THE BACKWALL, WHICHEVER
300 CONFORMING TO MATERIAL (REINFORCEMENT NOT SHOWN) o \ 9 mm SEALANT BEFORE IT DRIES. CLEAN THE VERTICAL FACES IS GREATER.
SPECIFICATION 705-08 (COST TO ™ OF THE RECESS BY ABRASIVE BLAST, AND
600 BE INCLUDED IN STRUCTURAL Y w AIR BLOW THE RESIDUE FROM THE ABUTMENT STEM AND PEDESTAL REINFORCEMENT SIMILAR TO
CONCRETE ITEM). - \ ) - RECESS. PRIME THE VERTICAL FACES WITH CONVENTIONAL ABUTMENT DETAILS.
. THE MANUFACTURER'S RECOMMENDED
PREFABRICATED COMPOSITE
INTEGRAL ABUTMENT DRAIN d 450 450 PRIMER, AND ALLOW TO DRY. PLACE A ISOTROPIC DECK REINFORCEMENT FOR SKEWS 30° AND UNDER SHOWN.
(PCIAD) 15 mm DIA. SOFT CLOSED CELL BACKER FOR TRADITIONAL DECK REINFORCEMENT, SEE BD-SS6 &
‘lo 4 D y < COLD JOINT ROD IN THE BOTTOM OF THE RECESS.
b ™ | POUR THE SILICONE SEALANT TO A DEPTH EPOXY-COATED (E) BARS ARE SHOWN. OTHER CORROSION PROTECTION
———— o ‘ OF APPROX. 9_mm. PAYMENT TO BE OPTIONS ARE AVAILABLE. REFER TO SECTION 15.12 OF Tl
INCLUDED IN THE UNIT PRICE BID FOR BRIDGE MANUAL.
***** ~ \ THE APPROACH SLAB.
~ == TS~ 450 mm DIA. WEEPHOLE JOINT RECESS DETAIL REFER TO BRIDGE MANUAL, SECTION 15.12 FOR THE REQUIREMENTS
s s OF CORROSION PROTECTED REINFORCEMENT IN SUBSTRUCTLRES.
NOT TO SCALE
1y 1 THE LOCATION AND DIAMETER OF THE HOLES IN THE STEEL GIRDER
V] | WEB_ARE DEPENDENT UPON THE SKEW. LOCATE THE HOLES TO
MEET CONCRETE COVER REQUIREMENTS. SIZE THE HOLES TO MEET
SKEW REQUIREMENTS.

FOR SECTION C-C AND D-D, SEE BD-ID7.

NOTE:
ALL COVER TO BE 50 mm UNLESS OTHERWISE SHOWN.
(E) DENOTES EPOXY-COATED BARS.

ALL DIMENSIONS AND BAR SPACINGS ARE SHOWN IN MILLIMETERS
UNLESS OTHERWISE NOTED.
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(3-0" @ SHOWN)
, AL
Y ’ ” ’ ” . ” ’ ”

— € PILES W/WEB 176" | 167 I""67 | "6 —T— ©

| PerPENDICULAR 5 L o . o

r-67. 16" 16 70 € BEARING 6-0 30 g -

6-0" 4°-0 2 A
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SELTION £-F SECTION E-E T a

SECTION D-D (ON PILES)  nDI N cAL

(ON PILES) (ON DRILLED SHAFT) 3/ .
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NOTE: BRIDGE ROADWAY WIDTH N
K & ABUTMENT BEARINGS REINFORCING STEEL SHOWN IS MINIMUM. e
, DESIGNER SHALL PROVIDE THE REINFORCEMENT Py + N
AN N 777 / 7 BN REQUIRED FOR THE INDIVIDUAL STRUCTURE. D g <
/ / / =
, SEISMIC PEDESTAL IS NOT SHOWN FOR CLARITY. =
/ / / / A51 AND A512 5
APPROACH sLAB | ,/ ,/ / / / SUPERSTRUC TURE SEE 6 [ 7] FOR MORE INFORMATION. @ I'-6” SPA. 2
/ / FOR SECTION D-D £
/ // //// / / / -‘m FE SHEET BETWEEN BEAMS MAX. z
/ / ' / / ! 2" PEJF 4-4802 °
/ / FACE OF —= 7 APPROACH SLAB SEAT g o
o / I ABUTMENT — AND CONSTRUCTION = =
L0 . / JOINT A S
/ ! A508 L : s 0
6” PERFORATED ) // A Z7a802 : =
. s j ~L CRUSHED AGGREGATE S =
CORRUGATED, PLASTIC / It SLOPE PROTECTION, . i —Y \ i« 2
PIPE (707.33, TYPE SP) / R 601.06, AT THE END \ CONSTRUCTION ﬁ = AS12 EXPANDED POLYSTYRENE 2
/ // /I OF DRAINAGE PIPE JOINT b 4-4802 FILLER OR REMOVABLE E
, ) ; (I'-0" DEEP), \ || N || FORMS (TYP.)
14-0” DEFLECTOR PARAPET TRANSITION ) ! 70F OF DEFLECTOR -
PARAPET i T~ 4-4803 .
_______ | // // | PRy /’ 6" PERFORATED,
CORRUGATED, PLASTIC
7 T ——— — 11— — 1—“=— PIPE (707.33, TYPE SP) REVISIONS
: * MINIMUM SLOPE - — — — I — 1 —— 04-20-01
- 07-19-02
! OF PIPE IS m ; 07-18-14
> : Vs IN.JFT. | /
, ) G . —— 4-A501
~ L 1 PEJF ) 6" NON-PERFORATED, ' ~_
' i - / EDGE OF DECK CORRUGATED, PLASTIC I | 2-4501
L =i —/ PIPE (707.33, TYPE S) A ! ﬂr ] —
p : N . —— ' —— = sl
2" PEJF | VERTICAL 2" PEJF / D! 4-4801 il =
| MEOPRENE I 6” NON-PERFORATED, 4509 bl | —
EDGE OF APPROACH SLAB T L / CORRUGATED, PLASTIC o
————————————————————— PIPE (707.33, TYPE S) <§51995 ,flg/gé%% 2z 2
PART PLAN BETWEEN PILES — S
@ SPECIAL DESIGN OF APPROACH SLAB MAX. (TYP.) Lz
Ul _ < =
W -
CoZ
" " " w2 =
Foi \ € BEARING eI i SF =
»w
} 2" PEJF 2" PEJF
2-4507 @ I'-6” A508 & A504 5 > ol
TOP _OF APPROACH MAX. SPA. @ I-6" MAX. SPA. =9
SLAB ‘\\ 1 1 Za
L L we
| am
Si K | oo oo — — o J [__| . d [__| Z O
SR~~~ B A ~_ |l A516 g | POROUS BACKFILL A516 — * | Porous BackriLL owk
NS ' WITH FILTER FABRIC =az
= o I / } WITH FIL TER FABRIC -
™IS 2-A516 @ I'-6” b a508—| } A508——] oZg
= MAX. SPA. o N | N | 26 E
t | o
| I 2,_0,, " 2/_0// o QD
| [
2-A505 SERIES / L _ A513 SERIES < - A513 SERIES < = cnz3
@ 1'-6" MAX. SPA. l [ LN | A | FZz<
2-A515 — e e | | "~ M | 5829
ey If 1N (TYP.) - 4514 i3 - 4514 g <9
54515 SERIES 2-4514 @ I'-6 | CONST. JT. -3 R
-A513 -0 MAX. SPA. | " g% REZH ’ % c<m
@ I'-6" MAX. SPA. = | O 't/ . 4504 — \//_|_O_.] ~ 4504 \_LOL ~ ggdg
| | | ki ’ A503— N ] s T wuw
X N | | \ 07 - N 4503 | ¥ Z
J | \ ’ ™ D) -0
™~ \ !
: ' m g : A804 =
S r ||_ 1 2'A506‘|—1/“_ | n < \\\\ A804 ‘L l, \? — Se
N [ | L o Ny ‘ : Lo
i At : = O
8-0 | ! \J\& ‘ ‘ 4506
(MAXIMUM OVERHANG) J | 4506 \ ¢
ﬁlL» DRILLED SHAFT
4-A804 — : L ANA ! (3-0" @ SHOWN) ”
" »
A503 @ I'-6" MAX. SPA. 30 6" 3-0” 6" .
Fi 60" Y 2 4
29
(72}
ELEVATION SECTION F-F SECTION F-F
(ON PILES) (ON DRILLED SHAFTS) 4 / 7
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DETAILER:

¢ OF BRIDGE ROADWAY

END SLEEPER SLAB STEM
AT FACE OF CURB (TYP.)

INDICATE BEARING —
SHOW NORTH ARROW — EXPANSION SET APPROACH CURB AND SIDEWALK
o HAUNCH ON SLEEPER SLAB FOOTING
. 3—0" SLEEPER SLAB — fé’}}“} NOTE 8) ‘
~[  (SEE NOTE 8) | y o
T END SLEEPER SLAB FOOTING AS
Nk N 7 REQUIRED FOR PLACEMENT OF
S—— Ir— S— —— —— S— U S—— U S S—— S— S— S S SN— J—— S—— — L —)(< G UAR D RA' |_ POSTS (TYP .)
T |
END POST (TYP.) ; | FACE OF CURB ' : —~— OUTLINE OF
| / | FOOTING (TYP.)
| —— DETAILER: e |
| INDICATE DEPTH OF = |
| = CURB ON DRAWINGS | N el
| g i 17 MIN. JOINT (TYP.)
CURTAIN WALL | PROVIDE, ANGLE 3| O ! (DESIGNER SIZE)
(TYP.) : [ A 00°—00°'—00" a :
| : SAW & SEAL — | < | ! ¢ RAILING ELEMENT
I |
¢ RAILING ELEMENT — 0" APPROACH |
: | SLAB SHELF g | :
L | | AN | | 1
o 1"=8” (MIN.) 1
_ =z oy #Ty _ ! NI _ N _
Q BEARING 1§ “| = L 577 37— , L 977 Lo
(PROVIDE e | 1'=6" (MIN.) | CHEEK WALL (TYP.)
BEARING) INE ] |
—FACE OF W.P 'l’__ » MIN TYP
| ABUTMENT | | 7 (MIN.) (TP
EDGE OF DECK—=_A | | A EDGE OF DECK
(DIM) (DIM)  |(DIM) (DIM) (DIM)
(DIM) ‘ (DIM) ‘ (DIM) ‘ (DIM) (DIM)
| | | i
¢ G—1 ¢ G—2 ¢ G-3 -— ¢ G—4 ¢ G—5
BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE
EL. EL. EL. EL. EL.
DESIGNER: PLAN AT BEAM SEATS
INTEGRAL DECK HAS BEEN SCALE.1/4"=1-0"
REMOVED AT THE FACE OF
ABUTMENT FOR CLARITY.
TOP OF DECK AND
EL INTEGRAL ABUTMENT EXPANDED EL

POLYSTYRENE FILLER

EL 7L L. e 17=9” (MIN.) (TYP.)
/EL_ APPROACH SLAB SEATI o . ’\ ‘
EL gf E EL
LI %
I e i
| BEAM SEAT
| \
EL EL
0
|
27 MIN.— | ] |
NZNZIZN /_,\lb_.//\,//\,//\./tj_ Y2 PRVRNN
i" ——= ———T——————————__________jz ________________ . PILE CUT—OFF EL.
§-0" MN.— | | PROPOSED GRADE | fFOOTING i
| T | | / '
_—L_.._.I i... _____ T b e e
L SHOW PILES WHEN REQUIRED (TYP.) o0t ul
729" (MIN.)

ELEVATION

SCALE:1/4"=1"-0"

* REINFORCE BEAM SEAT WHEN HEIGHT
OF BEAM SEAT EXCEEDS 47.

3?_0” ,14?_0”

FOR RETURN WALLS

CHEEK WALL

END POST —

TOP OF SIDEWALK —\

(MIN.) RETURN WALL

=

LONGER THAN 14'—0”"

E.J

(SEE NOTE 8)

i
— —— —
\
| T
I
I

|
. IN ROADWAY

EL.

SLEEPER SLAB
(SEE NOTE 8)

|_________I:'

_______________ J

\—STEP FOOTING
AS NECESSARY

RETURN WALL AT SIDEWALK / SAFETY WALK

[~ [ t=

90 SKEW ANGLE

¢ GIRDER OR
W SHAPE

SKEW ANGLE DESIGNATION

SCALE:1/4”=1"=0"

DESIGNEFR NOTES:

7.

THE DESIGNER SHALL REFER TO SECTION 11.3.4

(SEMI-INTEGRAL ABUTMENTS) OF THE RIDOT LRFD
BRIDGE DESIGN MANUAL FOR DESIGN AND
DETAILING REQUIREMENTS AND LIMITATIONS ON
THE USE OF SEMI-INTEGRAL ABUTMENTS.

A NOTE SHALL BFE PROVIDED ON THE CONTRACT
DRAWINGS STATING THAT TOP OF DECK ELEVATIONS
ARE GIVEN AT FRONT FACE OF INTEGRAL
ABUTMENT.

UTILITY PASSAGE THROUGH THE SEMI-INTEGRAL

ABUTMENT SHOULD BE AVOIDED. (SEE SECTION
11.3.4 OF THE RIDOT LRFD BRIDGE DESIGN

MANUAL).

ABUTMENT DETAILS FOR SKEWED ABUTMENTS ARFE
SIMILAR.

REINFORCING SHOWN IS MINIMUM ONLY.

THE SUGGESTED SCALE FOR ANY ABUTMENT PLAN
AND ELEVATION IS 1/4”=1"-0".

REFERENCES TO END POSTS AND CENTERLINES OF
RAILING ELEMENTS ARE INTENDED TO REFER THE
DETAILS SHOWN ELSEWHERE IN THESE BRIDGE

STANDARDS (SEE APPROPRIATE DETAILS).

SLEEPER SLAB AND EXPANSION JOINT IN ROADWAY
MAY BE OMITTED FOR BRIDGE SUPERSTRUCTURE
SPANS 60 FEET OR LESS.

SEE DWG. 2.32 FOR RETURN WALL DETAILS
REVISIONS
No. | DATE RHODE ISLAND

DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

SEMI INTEGRAL ABUTMENT

SHEET 1

DRAWING NUMBER: 2.30
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W @ 60° —-—[-—

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

,I)_O”

EXP. /

MEASURED PARALLEL TO @ ROADWAY

PROVIDE 2 LAYERS OF TAR PAPER BETWEEN
APPROACH SLAB AND SLEEPER SLAB

15"x}5” POLYURETHANE
ELASTOMERIC JOINT SEALANT —

3”¢ SPLIT PVC SCH. 40 PIPE

-\

DETAIL

4

2 w—
Y7

L

A

27x2” CHAMFER
2-#5’s 7@6”
mﬁ[évvég o # JT. # (REFER TO DETAIL 4 /2.4)
~UP 6@12” . \
CHAMFER / /R# 2" CHAMFER —
| Ty e e T o AR
B o e rr——— e . — ;
2 T 1N SRR LS =
ol 2o ke | [, rostone
) A ) IS et .
| EL. f R IS SR, -
45@12” | 5”3 PVC DRAIN @ 4-0" O.C.
197 1197 [ 127 | 2 LAYERS 6 MIL POLYETHYLENE
SHEETING BETWEEN BOTTOM OF
30" APPROACH SLAB AND PEASTONE FILL

FILTER FABRIC (TYP.) (WRAP ENDS UP 1'-0” MIN.)

NEOPRENE SHEETING WATER STOP (ATTACH w/

CONSTRUCTION ADHESIVE AND

(DESIGNER PROVIDE THICKNESS AND

MATERIAL SPECIFICATION)

1”7 (MIN.) CLOSED CELL PREFORMED POLY. FOAM FILLER
(DESIGNER PROVIDE THICKNESS)

LIMITS OF BITUMINOUS DAMP PROOFING

479

* DESIGNER SHALL PROVIDE
APPROPRIATE EXPANSION JOINT DETAIL

(i.e. SAW & SFEAL ASPHALTIC PLUG,
STRIP SEAL, ETC.)

¥%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
——— #X@X”
3” HMA WEARING SURFACE
MATCH SIZE AND SPACING
OF DECK REINFORCING
¢ OPT.
¢ BRG. CONST. JT.
Z ' - P ’I Z : " '

Lomm—

AL
>
>N

/" -8"x8" CHAMFER

3)_0” |

N xex” (TYP)

| -2"¢ HOLE IN WEB (TYP.)

BEAM

~

APPROVED ANCHORS)

IO DETAIL /2 Zf2
47 70 67+ \2.10/ =2
{\— EXPANDED © o
|

POLYSTYRENE FILLER
—— ELASTOMERIC BEARING

NN NN

AN -
— > .
2" KEY - | )
4 '...'qui ' § ©
PERFORATED PVC DRAIN “ = i
q" Y'] ‘M‘ “ﬁ—
- PERVIOUS FILL~_ | = LR R EL
SHOW PILES WHEN L 17-0" MIN.
REQUIRED (TYP.) ? i (PILE CUT—OFF)
1'—g” 1'-9"
(DIM.) (DIM.) (DIM.)
(DIM.)

SPANS > 600"

SECTION /A

SCALE:1 /2"=1 ’—-o”w

ROADWAY
MAKE-UP -

14’—0" APPROACH SLAB

LIMITS OF WATERPROOFING MEMBRANE

DETAIL /1

,I ,—O”

DETAIL

MEASURED PARALLEL TO & ROADWAY

15" x}5” POLYURETHANE
ELASTOMERIC JOINT SEALANT

(1

6”)(6”
CHAMFER

47@6”
/ /R#6@1 2"

\240/

#6@12
3”@ SPLIT PVC SCH. 40 PIPE

\240/

05050

HER

Q&?&.g,w:&.ggr%ﬁ p

T s
I' ll

4 /
=

s
7
£
=y
o

X
X
X
\ L7

¥%” CLOSED CELL PREFORMED
POLY. FOAM FILLER
— #Xex”
3" HMA WEARING SURFACE
MATCH SIZE AND SPACING
OF DECK REINFORCING
(REFER TO DETAIL 4/2.4) —— ¢ OPT.
T ¥

s
7. 7
K 4
7

.y ay
X X

Y —
=

- ' .l .' ] ” = - S g"" 4

2 LAYERS 6 MIL POLYETHYLENE

o / ® \ﬁ‘ N I
. ' : AR S g |x A, ~' )
P A . i Y - o " o o < a - 4 (g A- . 4 ==:l‘— —.—.7-;)-. -------- |
e = - =—4dn B LT e -8"x8” CHAMFER
ues i~ PEASTONE " / 2 -45"s ZHB | -/ 5 =0 | =
S RH R - ~§ 1 AN PR |\ <
2O uvax” (TYP.) ]

ﬁ&% b Hb-27e HOLE IN wEB (TYP.)
1 o.'—.ﬂ --;
-

SHEETING BETWEEN BOTTOM OF )
APPROACH SLAB AND PEASTONE FILL : %% X _
——O T DETAIL - /2 2[2
NEOPRENE SHEETING WATER STOP (ATTACH w/ L .y W s|2
CONSTRUCTION ADHESIVE AND APPROVED ANCHORS) 47 T0 6% .
(DESIGNER PROVIDE THICKNESS AND 1\ EXPANDED © o
MATERIAL SPECIFICATION) . POLYSTYRENE FILLER Sl B
1”7 (MIN.) CLOSED CELL PREFORMED POLY. FOAM FILLER 1P R —— ELASTOMERIC BEARING
(DESIGNER PROVIDE THICKNESS) R ,\\\(\\(\\(\\/x\//\
A '0" ‘."r'.". ’ /\
LIMITS OF BITUMINOUS DAMP PROOFING —= . y B =
FILTER FABRIC (TYP.) (WRAP ENDS UP 1’-0” MIN.) A / 0] ? 27 KEY < =
4”9 PERFORATED PVC DRAIN =, Lo 3 T
- ca TR T +
] [P I R R 3 S
PERVIOUS FILL~ | | Ly 2 v s VL £l
| | —3” CLR
SHOW PILES WHEN (TYP.) — 1’-0” MIN.
REQUIRED (TYP.) It I (PILE CUT—OFF)
1"-9” 1'-9”
(DIM.) (DIM.) (DIM.)
(DIM.)
SPANS < 60 =07

SECTION /A
SCALE:1/2"=1 ’_o”w

REVISIONS
No. | DATE

RHODE ISLAND
DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

SEMI INTEGRAL ABUTMENT

SHEET 2

DRAWING NUMBER: 2.31
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13 VARIES SIDEWALK WIDTH  VARIES =3
(MIN.) ‘(me)
17xJ2" (MIN.) POLYURETHANE 1”xJ5” (MIN.) POLYURETHANE
ELASTOMERIC SEALANT
FLASTOMERIC SEALANT
(DESIGNER PROVIDE (DESIGNER PROVIDE SIZE)
SIZE)
\ 17 (MIN.) CLOSED CELL
PREFORMED POLY. j FOAM HILLER
FOAM FILLER 3x4 KEY (TYP.)—
3x4 KEY (TYP.) | (DESIGNER PROVIDE o
(DESIGNER PROVIDE ) 1"—9
THICKNESS.) b #5 @ 12" — THICKNESS) (MIN.)
6 x99  GRANITE CURB SLOPE TO DRAIN :
SLOPE TO DRAIN PPROACH LA CRANITE CURE ]
3/4” CHAMFER (TYP.)~ | "\\ 2% PREFERRED / 3/4" CHAMFER (TYP.)
HMA WEARING SURFACE E—— - 4@7X”
UARIES — a HMA WEARING SURFACE-W\ S | #
MATCH BRIDGE f 7 Ne o Soroommmed et <. | — VARIES — MATCH Q"X
RUSTICATION o] — e AN A i (LK BRIDGE RUSTICATION #X@"X f]
& 4 s =/ T -q,}.,.:a,a,___ (TYP.) %
2
priP EDGE- {1 |} 45 © o L DRIP EDGE
CURTAIN \—2 LAYERS 6 MIL POLYETHYLENE APPROACH SLAB J A |~— CURTAIN ~—— #X@"X”
- WALL SHEETING BETWEEN BOTTOM OF | waLL S (TYP.)
= APPROACH SLAB AND PEASTONE 5 | AYERS 6 MIL POLYETHYLENE SHEETING - : 2 :
8 ///////' FILL BETWEEN BOTTOM OF APPROACH SLAB .____\\\\\\\;w 6 ey ~|z
FILTER FABRIC AND PEASTONE FILL - ' ' é <§E
~ PEASTONE FILTER FABRIC ~ ~ 4O || - |
S © |o
3x12 KEY N PERVIOUS EASTONE S 3x12 KEY (TYP.) T
FILL
, — N PERVIOUS — ——
: — FILL - v -
—~ e T 9 ' —~ - ' —~
. ¥ B 4.4 ' NOTE: . . ' < . . ' < -
§ AL T ALL REINFORCING TO BE VIR ol § = o §
I 4 S + = #5@12” 0.C. (MIN.) UNLESS N s D CHPE o Z R I
o Ja3 L @1;'.3" ) NOTED OTHERWISE. ,f? fl__;_»éf K”X ' i DA
] L e L9 H— PILES (TYP)) - 1| - i W VY e
o ~— H—PILES (TYP.) (IF APPLICABLE) —
170" MIN. - 8 L 1°=0” MIN
A (IF APPLICABLE) A : NOTE:
— V vV _ :
(PILE CUT-OFF) g g 1"—g” 1"—9” (PILE CUT-OFF) ABUTMENT STEM AND
CURTAIN WALL REINFORCING
(DIM.) 2_10" (DIM.) (DIM.) 5'_10" (DIM.) NOT SHOWN FOR CLARITY.
(MIN.) (MIN.)
SECTION /78 SECTION (e SECTION /e
B SCALE1/2”=1ﬂ-o”\fEfE/ E
SCALE:L/2”=1’—O”\<EfE§/ SCALE?L/2”=1’—O”\<3523/
CURTAIN WALL REINFORCING
X@”"X” (TYP s
A ( ')"}\ | |-— CURTAIN WALL
APPROACH BRIDGE L
SIDEWALK APPR. SLAB L —t—
& SIDEWALK _—— -*s;—_-E——.Z-e 1
L1l . . VA
%7”X1” CLOSED POLYURETHANE T B+ - RS
CURB REVEAL FLASTOMERIC JOINT SEALANT 1L 'y/' — #X@X (] - a4 4
~ | HAUNCH S et =g N-—b-d | (TYP) = <
(BEYOND) N PROACH 1”7 CLOSED CELL PREFORMED < 4 11 =
SIDEWAL K POLYETHYLENE FORM FILLER AU 1A ) - -
7y meRnmmsee [ s =, - AW s
APPROACH " f/<%/14(' | BRIDGE AL 4407X" o 17—
CURB e ] SIDEWALK L ey T -—+—-¢ o ,
e . - B "X :
L - PPROACH | e
SRR RS | H VI — APPROACH | ee———— =N — o+ — TYP. ’ w
GROUT BED TEE///“f e T BT SLAB .@9&:;:::%9 o
APPR. CURB . DRIP EDGE FOR
6" 1'-9" (MIN.) COPING DETAIL
SCALE:3"=1"-0"
SECTION /o SECTION /o)
SCALE:1/2"=1"-0"\232/ SCALE:1"=1"-0" \232/

SIDEWALK WIDTH VARIES

¥%"x}%” POLYURETHANE
ELASTOMERIC SEALANT

END POST

%" CLOSED CELL
PREFORMED POLY.

FOAM FILLER
GRANITE CURB l
HMA WEARING \ _2% PREFERRED

SURFACE ;gg , . — —i—

SLOPE TO DRAIN

3/4” CHAMFER (TYP.)

+— VARIES — MATCH
BRIDGE RUSTICATION

PEASTONE ST 4"
OR ~ . 1| orip EDGE
GRAVEL D |
t
PERVIOUS =7~
Q
\’ 4
NOTE: L I
SECTION AT SAFETY | [=—————f1—
WALK IS SIMILAR LAy - ﬂ\
. e g 4 ' .
. 4 ; P 9 S
< TR 4 g Al E
’ ETW ",QJ'Viﬂjw. e
. .'[ <,,-' ﬂ‘.‘.'_. .\\'AA '\-.\‘ i '. .
H-PILES (TYP.) . \
(IF APPLICABLE) —— -
- L 17-0” MIN,
9" | g (PILE CUT-OFF)
(DIM.) 2'—10” (DIM.)
(MIN.)
(DIM.)
SECTION /7 FY
SCALE:1/2"=1"-0"\2-32/
3/4” CHAMFER
2”
REVISIONS
No. | DATE RHODE ISLAND

DEPARTMENT OF TRANSPORTATION

BRIDGE STANDARDS

SEMI INTEGRAL ABUTMENT

SHEET 3

DRAWING NUMBER: 2.32




6.c) Semi-Integral Abutment Diaphragm Details
[linois
Semi Integral Abutment Diaphragm for Steel Beams
Semi Integral Abutment Diaphragm for PPC Beams
New Hampshire
Semi Integral Abutment Typical Diaphragm Section
Ohio

Semi Integral Abutment Diaphragm Guide



gl ainbi4

Vi' x 3" Formed joint with bridge
relief joint sealer (full width)

K _ i
;i: I'-0 ‘ Const. joint
* " "
¢ Brg. —i mzi'n el i [ Bridge approach slab
R '_;.:'.::__“_:':':':;:_'::._'_1.' : /| #5 vIOO(E) headed bars @ 12" cts. & &ls
#6 ml3(E) \ . A | (omit with precast approach siabs) .Z w
(full width) — - e : — —
#6 mI2(E) @ +12" - f Ii’» r SR | #;6 mZ‘B(/l/E) @thsz N
cts. (between beams) P T | cts., (full width) X
#5 s11(E) I R ||/ _#5 sIO(E) headed =
(between beams) A o -—--II: . : . jes bars (between beams)
N L -
#6 min. m11(E) headed o I o N .
T~ - ] | #6 min. m10(E)
bars (between beams) N \ :: . :. ) T wiath)
L — | s
N
i — \/‘_7‘/ #4 ul0(E) lapped
Ll———r //A with sI10(E)
’ © #4 mI4(E) -

T (full width) - o)
o 2" Preformed |
: _joint filler ’

Notes:
Headed bars shall conform to ASTM A970
with threaded attachment; Class HA; and
N ~ . reinforcement bars conforming to ASTM A706.
* See Figure 21 for orientation. Cost included with Reinforcement Bars, Epoxy

See Fig. 22

86l ady

stoulj|

SWv3d T1441S 404 WOVHHJIVIA

ANIWINGY TVEOIINI-INTS

See Chapter 3.7 of Bridge Manual.

Coated.

#* Bearing stiffener placed at right angles to beam web. The sI10(E), s11(E), ulO(E), and v10O(E) bars
1" thick for wide flanges and 1" min. (or by design) for are placed parallel to beams and spaced at
plate girders. right angles to beams.

ook




V" x 34" Formed joint with bridge * See Figure 21 for orientation.
relief joint sealer (full width)
A , *2'-0" -0 *x Required for all IL-Beams

6l 2inbi4

min. l Const. joint and Bulb T-Beams only.
1%" Formed holes for #5 4" .
mi5(E). See Fig. 12. \ i / Bridge approach slab
. #5 S11(E) ol , L A ,
- " (between beams) " - ) '\ A A o|®
S — | Y #5 vIOO(E) headed bars @ 12" cts. Sl
\"_.— [ . (omit with precast approach slabs) = L
wx ] Pajr-#5 s12(E) ) .
(each side of beam) K
i
: #6 mI3(E) @ 12"+ =~

cts. (between beams)

2-#6 min. ml11(E) headed #5 s10(F) headed

bars (between beams) bar (between beams)

L #6 min. m10(E)
1 (full width)

]II
min.

SWY34 Jdd 404 WOVHHJVId
ANIWINGY TVEOIINI-INTS

8'6l dgv

stoul]j|

#4 ulO(E) lapped
with s10(E)

Notes:

Headed bars shall conform to ASTM A970
o with threaded attachment; Class HA; and
. reinforcement bars conforming to ASTM A706.

- (full width)

.. . 2" Preformed | e with Reimf
) RS Joint filler R Cost included with Reinforcement Bars, Epoxy
See Fig. 22 s : A Coated.

The s10(E), s11(E), s12(E), ulO(E), and vI0O(E)
bars are placed parallel to beams and spaced
at right angles to beams.

See Figure 20 for Section A-A.




8'6l @av

0Z @Inbi4

siou|

*Pairs

* Required for all IL-beams and

#5 s12(E)
#5 s10(E)

headed
#5 s11(E)

Bulb T-beams only.

»x Required for all PPC beams. Use
straight headed bars for steel beams.

V-V NOILDFS WOVHHJIVId
ANIWLINGY TVHOIINI-INTS

| TN \\ \

mil2(E)

**ml11(E) (headed)

SECTION A-A




Front face of
concrete diaphragm

\ /— ¢ Beam
\Lim/ts of bottom

flange

PLAN

(Showing all PPC beams except bulb T-beams,; steel beams similar)

* 515" min. steel beams
8" min. concrete beams

>\ Front face of
concrete diaphragm

__________ \ \ /
A \

\ Limits of bottom
flange 2'-2"

Limits of top

min.

PLAN

(Showing bulb T-beams) flange 3-6
Note:
Clipping of top flange is only required on
bulb T-Beams. Clipping is not allowed on
the bottom flanges. SEMI-INTEGRAL ABUTMENT
The 4" minimum clearance shown at the
back of the beam also applies to the bearing. DIAPHRAGM DETAILS
Figure 21 lllinois

ABD 19.8




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
/V&'N f”(ﬂm ./%/71’& fe R
BUREAU OF BRIDGE DESIGN

Department of Transportation

DESCRIPTION: DATE REVISED:

SUBSTRUCTURE DETAILS - 2/8/2016
TYPICAL SEMI-INTEGRAL DIAPHRAGM SECTION

FINISHED GRADE CONCRETE DECK

i
]

GIRDER NOT SHOWN
CONCRETE END FOR CLARITY
D IAPHRAGM

><//

-
i f

Q CLOSED CELL EXPANSION
MATERIAL (SUBSIDIARY T4 ITEM 520.71026)
TO ITEM 520.71026)

TYPICAL SEMI-INTEGRAL
DIAPHRAGM SECTION




-0

(3'-07
COS (p)

£ BEAM/GIRDER S

& BEAM/GIRDER

0.5 [S - (3-07] e

0.5 [S - (3-01]

,/(

1-6"

€ BEAM/GIRDER

5 - DG6OI A

DIAPHRAGM GUIDE PLAN

CW = CLOCKWISE

(CW SKEW ANGLE SHOWN. SEE NOTE FOR 0° SKEW)

€ BEAM/GIRDER

‘\‘

0.5 [S - (3"-07]

0.5 [S - (3-01] N

BACK OF

o [s09
=05 [cos Y

Z:'/?0/\/7 OF ABUTMENT

- (2’-0)]

AN
ABUTMENT N
\ N

BEARINGS

i
i
i
i
i
i
i
3430”

1-6"

3/_;0 ”
i

MATING SURFACE

e /BACK OF ABUTMENT

Z:/?0/\/7 OF ABUTMENT

DIAPHRAGM GUIDE PLAN

(CCW SKEW ANGLE SHOWN. SEE NOTE FOR 0° SKEW)
CCW = COUNTERCLOCKWISE

— ™/
300
6” 4 SPA. @ 676"
= 07 2" PEJF, C&MS 705.03
[2ree. [SEE DETAIL A
. .
i 7 O\ &
a1l ey
= %7
Y
‘ 27 cL.
7 - D680 ¥ CONSTRUCTION JOINT
DG60!
\ L/,

BANS

DIAPHRAGM GUIDE ELEVATION

(CCW SKEW ANGLE SHOWN, CW SIMILAR)

* - FINISH THE SURFACE OF THE CONSTRUCTION JOINT

WITH A SERRATED TROWEL. THE SERRATIONS SHALL

BE V4" DEEP MINIMUM

*% - PLACE TO AVOID INFERENCE WITH L ONGITUDINAL
REINFORCEMENT IN THE BEAM SEAT.

g NUMBER
DIAPHRAGM ! DIAPHRAGM K DIMENSIONS
GUIDE ! TEEL BACKING MARK ror S
- L BACKIN AL
L PLATE A B ¢
™ « N
~ i
B Yy
o : g DG60] 5 3 c(ésarq; | 3-8
% : % 06801 7 5| 28 | 377 | 247
R o3 — N | —1 SIS
S Sl 1 A R BENDING DIAGRAMS
N KRR NINEN c., .c
2 s I | — ) ‘ ‘
M | M
|
o : R —
Ut U @ @
|
BN i NN
TOP VIEW p p
? MATING SURFACE TYPE-3 TYPE-5
NI I R R
S ol N
N N t | &\it N
Yy |
T— ) . , w | ——7
b & NERRNE SR
1 DF | Q.  — -
—L I
5 ol Al N SEAL THE PERIMETER OF THE RUB PLATE
% x 5 END MATING SURFACE WITH A POL YURE THANE
WL DED STUD END VIEW f,frﬁoé ;ggmrcyggl rSERIAL CONFORMING TO
(TYP.) , .
RUB PLATE DETAILS
SS = STAINLESS STEEL
PTFE = POL YTE TRAFLUORE THYLENE
DETAIL A
GENERAL NOTES
DESCRIPTION: THIS DRAWING PROVIDES THE COMPLETE PTFE:

PLAN DETAILS FOR SEMI-INTEGRAL DIAPHRAGM GUIDES.

DESIGNER NOTES: EACH DIAPHRAGM GUIDE HAS BEEN
DESIGNED TO A FACTORED CAPACITY NORMAL TO THE
RUB PLATES OF 517 KIP AND PARALLEL TO THE RUB
PLATES OF 103 KIP. FOR IMPOSED FACTORED LOADING
EXCEEDING THESE CAPACITIES, ADDITIONAL GUIDES
SHALL BE SPECIFIED.

THE PROJECT PLANS SHALL DETAIL THE LOCATION OF
EACH DIAPHRAGM GUIDE. THE VOLUME OF CONCRETE
AND REINFORCING STEEL FOR THE DIAPHRAGM GUIDES
SHALL NOT BE INCLUDED IN THE PLAN QUANTITIES.

SKEW: FOR BRIDGES WITH SKEW ANGLE EQUAL TO 0°,
RUB PLATES SHALL BE INSTALLED ON BOTH SIDES
OF THE DIAPHRAGM GUIDE.

CONCRETE:

PERFORM WORK ACCORDING TO C&MS 511. USE THE
SAME CLASS OF CONCRETE USED IN THE ABUTMENT.
F'C = 4.0 KSI.

REINFORCING STEEL:
PROVIDE REINFORCEMENT ACCORDING TO C&MS 509.
MIN. YIELD STRENGTH = 60 KSI

STAINLESS STEEL:

13 GAGE STAINLESS STEEL, TYPE 304, ASTM Al67 OR
A240 WITH A SURFACE FINISH OF 8.0 n-IN OR
BETTER WELDED AROUND THE ENTIRE PERIMETER TO
THE 1" BACKING PLATE PER 869.12.

PROVIDE PTFE SHEET OR FABRIC PER SUPPLEMENTAL
SPECIFICATION 869.10 AND ATTACH PER 869.11.

STEEL BACKING PLATE:
PROVIDE ASTM A709 GRADE 50 STEEL BACKING PLATES
ACCORDING TO C&MS 711.01.

END WELDED STUDS:
PROVIDE END WELDED STUDS IN ACCORDANCE WITH
C&MS 513.22.

RUB PLATES: FABRICATE RUB PLATES ACCORDING TO
SUPPLEMENTAL SPECIFICATION 869. SHIP AND PACKAGE
FABRICATED UNITS ACCORDING TO 869.18. LEAVE WRAP-
PING, STRAPS OR RETAINING CLAMPS IN PLACE UNTIL
BOTH SIDES OF THE UNIT ARE SECURED IN THIER FINAL
POSITION. ADDITIONAL REINFORCEMENT MAY BE INCLUDED
IN THE GUIDE FOR THIS PURPOSE.

CORROSION PROTECTION:

SHOP METALLIZE AND SEAL ALL STEEL SURFACES,
EXCEPT PTFE-STAINLESS STEEL SLIDING SURFACES
PER 8639.13.

BASIS OF PAYMENT:

THE DEPARTMENT WILL PAY FOR ACCEPTED QUANTITIES
OF CAULK, PEJF, CONCRETE, REINFORCEMENT AND RUB
PLATES AS FOLLOWS:

ITEM UNIT
511 EACH

DESCRIPTION
SEMI-INTEGRAL DIAPHRAGM GUIDE

DESIGN AGENCY

OFFICE OF
STRUCTURAL ENGINEERING

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

07-18-14

e

DATE

ADMINISTRATOR

REVISIONS

SICD-2-14

STANDARD BRIDGE DRAWING

—

[~ SEMI-INTEGRAL ABUTMENT DIAPHRAGM GUIDE




7. Wingwalls, Mechanically Stabilized Earth Retaining Wall and Corner Details
Ilinois
MSE Wall Section at Integral Abutment
MSE Wall Section at Semi Integral Abutment
Corner Treatment of Skewed Integral Abutments
Massachusetts
Wingwall Elevation for Integral Abutments
Integral Wingwall Sections
Horizontal Section of Integral Abutment and Wingwalls
Wingwall Section for Integral Abutments
Oklahoma
Section Through Wing at Back Face of Integral Abutment Seat
Integral Abutment Wing Elevation
Pennsylvania
Integral Abutment Wingwall Details
Wisconsin
Plan and Section View of Integral Abutment Wingwalls

Wingwall Corner Details for Skewed Integral Abutment Bridges



¢ Approach silab -

i < i

: . ! :

N L 2" PJE.
Granular Backfill >~ o v (Full Jength)
for Structures ™ I 30"
i 0! JCTLTNE \\ — o j//“ 5/0,’36 fo drain
B é:,/i/‘ |

Limits of Piywood cap g

13
t
7 i 1
reinforced \\\ Y Soil reinf ; ! See detail.
omz . - - rcem -1
soil mass o g 200 remforcement g \Top of exposed
i.
t
;
1
i
H
H
i
i
i
]

/ panel line

/
Embankment /

See roadway

plans

Fill o N o T
Existing ‘Select backfill ‘t panels :
7 arot 7 | . ,
/ ground fine ‘x Finished
L. :
B N £
] LI
[Top of ko
leveling pad

Limits of Removal of Unsuitable |

Material for Structures. Backfill T
with select fill used in MSE wall.
XX 0.70 x "H" min.

f

See supplier shop drawings for lengths

¥ Qverexcavation beyond structure excavalion and removal of
unsuitable material. This area not measured for payment.
Backfitl overexcavaltion with same material used for select
Fill used in MSE wall.

s If required by structure geotechnical report.

»=¥x  Place Bentonite between pile sleeve and pile.

M.S.E. WALL SECTION
AT INTEGRAL ABUTMENT

Figure 23 llinois

ABD 19.8




Approach slab

N -

~ ™
N ot
o Ser
Granular Backfill .~
for Structures . >

t
;
1
i
i
. . i
Limits of :
reinforced \\\ i Soil reinforcement N See detail.
soil mass N2V reinforcement 1 \ Top of exposed
} / e panel Hne
Embankment L3
See roadway pEReH
i -
plans ‘ . D Precast .
Existing SSeiecz backfill - Wpanels T
// ground line |[ Finished
\/y/% >~j‘< _L./mmmm
A/ ........................... ,\-. Zk? S.
o Y// &
’/ -,;',. .
: 7 LT
Piles %TOQMQJf %
leveling pad
/
SN % N -
Limits of Removal of Unsuitable ; RN
Material for Structures. Backfill
with select fill used in MSE wall.
X=X 0.70 x “H"_min. XX

See supplier shop drawings for lengths

# Qverexcavation beyond structure excavation and removal of
unsuitable material, This area not measured for payment.
Backfill overexcavation with same material used for select
fil used in MSE wall.

If regquired by structure geotechnical report.

M.S.E. WALL SECTION AT
SEMI-INTEGRAL ABUTMENT

Figure 24

lllinois

ABD 19.8




*K g

ABUTMENT CAP PLAN

*  Add s3(E) bars when the spacing between s(E) and s2(E)
bars exceeds what is required by design or 12",

* Block out sharp corner of abutment cap and diaphragm
as shown for skews 25 degrees and larger.

*k Detail legs of s3(E) bars such that they do not all come
to a point causing congestion.

CORNER TREATMENT OF
SKEWED INTEGRAL ABUTMENTS

Figure 6 lllinois

ABD 19.8
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@219

PRECAST HIGHWAY
GUARDRAIL TRANSITION

EL. ~CONST.
Ly - JOINT
| — i i
TR BEAM
| | | “
| | |
| —BRIDGE SEAT
AN I —=< CONST. JOINT
EL. | &Y i
L____L___%
PRF?NFEEEB : l\;CORNER OF
GRADE LS ____'11:_0__ ABUTMENT
|
X" JOINT —{— L J_\/\I_‘L H—PILE
(See Note 2) ‘
71_5%11 X’_X” |
TRANSITION BASE " INTEGRAL WINGWALL ' —SLEEVE FOR
4" 9 PVC
SUBDRAIN

NOTE.:
RAILING PICKETS NOT SHOWN FOR CLARITY.

WINGWALL ELEVATION

SCALE: #* = 1'-0"

NOTES:

1. Rolled Beam with Type S3—TL4 railing shown. Modify for other beam types and

railing/barriers as required.
2. See Dwg. No. 12.1.6 to determine movement joint width.
3. Show each wingwall in elevation.

4. Refer to Chapter 3 for wingwall and guardrail transiton base geometry.
5. Striations shall be provided on wingwall only. They shall not be provided on front

face of abutments. See Section 3.4 for general striation details.

74 ﬂa,f..{p or

WINGWALL ELEVATION

DATE OF ISSUE
JUNE 2013

LRFD BRIDGE
INTEGRAL ABUTMENTS

MANUAL, PART 10

DRAWING NUMBER

12.1 I5
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INTEGRAL WINGWALL

SECTIONS
INTEGRAL ABUTMENTS
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N
=
- 1R
EF'gu,
- = i\
== N
= = 1Q
= ~N
T
O
= &
go
=
= 3
&
=
2 3
m
Z O
7 R
O
=
2l € ¢
"
©ER
Nefog
o1 "

#xXM @ X (TYP.)

(End of Integral Wingwall
Reinforcement, See Note 5)

Minimum width of wingwall
as required for bridge
railing/barrier system.

TENSION REINFORCEMENT Limit width to 2'-8" (Max.)
(See Dwg. No. 12.2.8)

4x @ X" E.F. (TYP.) #X @ X”
(Primary Integral E.F. (TYP.)
Wingwall Reinforcement, Secondary Integral
See Note 4) 2'-0" Min.) & /‘ Wingwall Reinforcement,
6 @ 9" 100" (Max. See Note 4)
5'—0” (TYP.) VERT. F#LEXURAL ntearal Winguail
(All 4 corners) REINF. (TYF’)
4X BOTTOM X @ X
(Fillet Reinforcement,
BAR (TYP) See Note 5)

48 @ 12" (TYP.)

/ I L2 oL (tve)
90° HOOK AT #4 STIRRUPS @
PILES (TYP) 12” VERTICAL AND #8 @ 12" (TYP.)
9” HORIZONTAL (Longitudinal Reinforcement)

NOTE.:
SECTION IS TAKEN BELOW CAP TOP LONGITUDINAL REINFORCEMENT AT BRIDGE SEAT CONSTRUCTION JOINT.

HORIZONTAL SECTION

SCALE: 3" = 1'-0"

For Designer Notes see Dwg. No. 12.2.14.




PRECAST HIGHWAY
GUARDRAIL TRANSITION

(M9.14.6)

=, BONDED CLOSED CELL
JOINT (3—SIDES)

y

|lllllll

CLOSED CELL
////_FOAM

>
INTEGRAL WINGWALL
—’|—<— X" (See Note)
NOTE: L
REINFORCEMENT NOT SHOWN FOR CLARITY.
SECTION 3
SCALE: 17 = 1'=0"
: BONDED CLOSED CELL
JE 3 JOINT (3—SIDES) (M9.14.6)
x ‘
O %
= &5 CLOSED CELL FOAM
=00
el NOTE:
% © E \(/g Movement joint width based on length
- % % z Eg of bridge and stringer material, as shown below.
N
5 o % 2 MAXIMUM TOTAL BRIDGE LENGTH
; — E; JOINT WIDTH STEEL CONCRETE
A 7” 85’ 200’
D
% 135’ 300’
15" 185° 450’
X" 2” 215° 550°
" 265’ 600’
SECTION 4 % ,
19 ) ” ‘3 300
SCALE: 57 = 1 -0
> DATE OF ISSUE
PImassDOT|  WINGWALL SECTION AND [% ™

LRFD BRIDGE
MANUAL, PART 10

MOVEMENT JOINT SECTION
INTEGRAL ABUTMENTS

DRAWING NUMBER

12.1.6




Top corner of Roodwoy Foce

aof Abutment Wing
shal not be chomfered

3 - WHE2 &7
Lap wf WIT

from Abu # Duaphrogn
3 - WHE #T

3 - ¥H1 ¥4

w' WIT

L
from ﬂ.I:HTmlnr Fophroge
3 - WH1 #4

Lap wi WIS
from Abulment Diaghragn

6 - WHa &7

w WIS

L
from ﬁhﬁnenr Diophrac

B - WHE #4

wi W&

La
fram Ak i E-qll'r-q?.

k LU L

L w' WIS
from N:ﬁ-an'r MHophrogm

5 - Wl4 = e 5 - W13
- Bars

fron Abuiment Seal Typ. from Abutmen! Seal

1 - WHE &7 - 1 - WHE &2

Lap w/ WIZ L & WI1
fram fmant Seot X from nent Saat

| O
Outeide Fooe

Roodwaoy Foce

[-4"

SECTION THRU WING AT

BACK FACE OF ABUTMENT SEAT

NOTE:

Ega TYPICAL CROSS SECTION
for gxtent of Water Aapsileant
Treatment.

Thiz atandord may be uged only if
grade from Bock Face of Abulmen? Seaf
to gnd of Wing is 21.5% memimun,
Consfruct top of Abutmant Wing kewel as shown,
D nof ploce Abutment Win
until concrete for
Abutment Diaph
mave oftaned o strength of 5000 p.ad.

17 = W2 #4 af 12" [Eoch Focel Li=

oo Wi B4 gf NE

ht::-n:l‘*ﬂ-ﬁ iEBaoch Facel
ragm ond Dede Slob B - WHA &4 of & & - WHY #&% ot &
(Dutaide Facel (Dutaice Foos|
| Lap w/ W15 Lep wf WIT or W15 |
K A Sk
OioE [
Lap w/ Wi | | Lep w NTT o W16
| |
- W17 i i |
from Abutment Diaphraogn I | | b
: .* ) | :
E 8 - WI5 (Outsice Foce! [ !
8 - W& {Rocdway Foce! ] |
from Abutmant Dophrogm [ | e
] -
| 1 = WHS ¥4 -
' 1 T ibuteide Facel
. Lop wi WT1 B
f 1 - WHE #7 "
5 - WT3 (Oulside Focs) i iRoooway Focal
. 5 - WT4 |Roodwey Foce) I Lap w' WTE
& fram Abuiment Seat P
oF
I
S i-[
| =
|
1 - WT {Oulside Focel |
| - WT2 {Roodway Faoce]
from Abuiment Seal
1T &'
g 2170
WING ELEVATION

WHS #d y H'-8"
WHE #T x A-8"
ABLUTMENT QUANTITIES
ITEM LT TOTAL
SUSSTRUCTURE EXCAVATION SOMMON LY. 45
CLEM BACKFILL I .Y, o0
CLASS A CONCAETE Gy, 3.8
EPONY COATED REINFORCING STEEL LB | 4,850
FILES, FURNISHED (HP 102421 L.F.
FILES, DRIVEN (HP1Cnedg2h L.F.
WATER AEFELLENT (WMISUALLY BMEPECTEDD I AT, 11
8" FERFDRATED FIFE UNDERDRAMN ROUKD L.F. 92
E™ KWOH-PERF. FIFE LNDESDHAIR END. L.F.

. ABLUTMEMT WING BAR LIST
k OKE SHOWK, TWD REGUIRED
- MAHK L Pl 3 | KN | FORM | LEMNGTH LENGTH VARIATION
EPONT COATED REINFORCING
W1 #4 | & | 8TR. | 20-8-
WHz :n g | STR. | 208" |
WH3 | #4 | & | STR. |12'-5" AVG. 8'-F" 1o 18°-2"
WHE @7 | & | STR. 12'-5° AVG, &'-B to 182
WHE | #4 | 1 | BNT. | 218"
WHE | #7 | 1 | BNT. | 218"
w1 44 | 10| SR | 2T |
M| we | #a|34| sm |58 ave. | 2-107 10 B2
Ay & Sats of 17
| armons ar oo ey G605 ok, e B2l

OKLAROMA DEPT. OF TRANSPORTATION
BRIDGE STANDARD (ENGLISH)
ABUTMENT DETAILS

TYPE IL P.C. BEAMS
INTEGRAL (SHEET 2 OF 2)

e ] EPECIFI'E&TII:H'LSI B40-1 -ABLT-PLa-2

01E




(.

APPROACH
LAB

APPROACH

L = 8°-8" MAX.

2/ -Qn

BERM ALONG THE
FRONT FACE OF
THE ABUTMENT

CONSTRUCTION JOINT

AR

S #4 BARRIER REINFORCEMENT BARRIER SLAB #4 BARRIER REINFORCEMENT BARRIER
SEE BD-601M FOR SPACING o SEE BD-601M FOR SPACING GUTTER LINE
- GUTTER [
K LINE & K‘ 1
1 ‘ ] #5 @ 12" MAX. FRONT | )
F==5 I p= =5
( [ - L [
& w5 0 120 | Sl
> I o gl -
| al ~ L MAX. REAR , -
w| |l crounD LINE ‘ 5 ‘ ‘ -3
.9 e #5 @ 12" | = i GROUND wl|o ! -
L MAX. FRONT ‘ ‘ | 2z 2 LINE ‘ a|S| =
= R et <|w w
oZ|oX #5 @ 12" | -z o L a
oE|ot MAX. REAR } } L ) §§: §
- w
X SR - n
2| | coNSTRUCTION JOINT ‘ ‘ \ g 2-%5 ! 520
L e
iJ | J} > K L ==
‘ ‘ 21" MIN. i —
LAP SPLICE
TOP OF
1

|

ATTACHED RECTANGULAR WINGWALL ELEVATION

( FOR GIRDER DEPTHd <5'-0")

OPTIONAL BAR BEND -or

#7 @ 8" FULL HT OF WING
(DETAIL BARS TO CLEAR END
OF BEAMS IF NECESSARY)

& _o"

3"CLR.

RESEmw

17-0% "L\

ES
o

=D
£s

A
#5 @ 12" MAX.

\' -8'/a"

FRONT FACE

/‘

SECTION J-J

#4 BARRIER REINFORCEMENT
SEE BD-601M FOR SPACING

GUTTER LINE
1 !

20 qm

| s e 1.
rm #5 TYP. ]

()

[O)

%\
3@(.

(O]

#6 TYP.
77

. .L** . .
| 2104
1-8Y,"
SECTION K-K

SECTION N-N

(RECTANGULAR OR TAPERED WING )

(DETACHED WING )

%% FOR RECTANGULAR WINGWALL REINFORCEMENT:

SEE SECTION J-J.

FOR TAPERED WINGWALL REINFORCEMENT:

SEE TABLE 1 THIS SHEET.

&
.

=
iy
=

L =16'-7T" MAX.

\—TOP OF

BERM ALONG THE
FRONT FACE OF

20 _on THE ABUTMENT

|

ATTACHED TAPERED WINGWALL ELEVATION

A FOR MINIMUM AND MAXIMUM
EDGE DISTANCE REQUIREMENTS,
SEE SHEET 1.

3/ -3

DIMENSIONS ARE MEASURED
ALONG OUTSIDE FACE OF BAR

INSIDE RADII ARE 2"

-0 | |

Y -8'/a"

FRONT FACE

( FOR GIRDER DEPTH 5'-0"=< d< 8'-0")

OPTIONAL BAR BEND

USE SAME DIAMETER AND SPACING FULL
HT OF WING AS WINGWALL REAR FACE
REINFORCEMENT. (DETAIL BARS TO CLEAR
END OF BEAMS IF NECESSARY)

= \
o
1
6 -0" :’) E:: ': ‘
o REAR FACE
! \
- 12 MAX., 17-4"
FOR REINFORCEMENT
‘ L | SEE TABLE 1
i 1
TABLE 1: TAPERED WINGWALL REINFORCEMENT
GIRDER DEPTH | WINGWALL LENGTH BEYOND THE
(d REAR FACE OF THE ABUTMENT (L) RE INFORCEMENT
(in) (i1 REAR FACE |FRONT FACE
L <10 -7" %8 @ 12" | #5 @ 12°
<
eo=d=rz 10/-7"< L 147-2" #8 0 6" | #5 @ 12"
* L <10 -7" %8 @ 12" | #5 @ 12"
<
r2=d<sd 10'-7"< L< 15°-Q" %8 @ 6" | %5 @ 12"
* L =<i2'-o0" %8 @ 10" | #5 @ 12"
< d'<
8= d=<36 12/-0" < L < 15'-10" %8 @ 6" | %5 @ 12"
96 = ¥ L <14’ -2" %g @ 8" | %5 @ 12"
14/ -2< L< 16" -7" %8 @ 6" | %5 @ 12"

% CHIEF BRIDGE ENGINEER APPROVAL IS REQUIRED FOR BEAM DEPTHS

GREATER THAN &' -0"

MINIMUM ATTACHED WINGWALL LENGTH (L) %% %
GIRDER DEPTH (d) | SKEW=30° |45°< SKEW<90°
ATTACHED d < 48" 7 -6 71 -gn
RECTANGULAR
WINGWALL 48" = d < 60" 7 -8" 8'-8"
60"< d < 72" 9’ -8" 10’ -8"
ATTACHED 72" < d¥*<sg4" 117-8" 12/ -8"
TAPERED
WINGWALL 84" < d¥*<96" 13/-8" 147 -gn
d = 96"* 14/ -0" 15/ -0"

%%% ACTUAL WINGWALL LENGTH SHALL BE DETERMINED
BASED ON GRADING-CONTOURS.

fu

#5 @ 12" MAX. ‘

BARRIER

#5 @ 12"

FRONT
|

MAX. REAR

\
#4 BARRIER REINFORCEMENT
SEE BD-601M FOR SPACING

APPROACH
r SLAB

GUTTER[

LINE
N\

‘-1t (TYP.)
SPLICE MAY BE

EL IMINATED

{WINGWALL T T
GROUND j

#6 @ 12" MAX

LINE
)

(d

GIRDER DEPTH

17-0"
MIN.

T '
I
CONSTRUCTION JOINT /

AL

I

V|

\ BOTTOM OF—j
WINGWALL FOOTING

I \—TOP OF

BERM ALONG THE
FRONT FACE OF
THE ABUTMENT

2/ -p"

DETACHED WINGWALL ELEVATION

Y2" PLATE (SLIDING)
(HOT DIP GALVANIZED)

#6 e 12

BEAMS IF NECESSARY)

‘\( DETAIL
APPROVED WATERPROOFING MEMBRANE

( SEE DETACHED WINGWALL NOTE 4
ON SHEET 1 AND DETAIL P

ON SHEET 6)
(DETACHED WING INCLUDING
HORIZ. & VERT. REINF TO BE—

DESIGI\;ED INDEPENDENTLY)\ 7

PREFORMED NEOPRENE

OPTIONAL BAR BEND‘I

" FULL HT OF WING
BARS TO CLEAR END OF

#5 @ 12" MAX.

é WINGWALL FOOTING7/ 1

2/, THICK CLOSED

CELL NEOPRENE SPONGE
BONDED TO THE WINGWALL
RECESS NEOPRENE SPONGE
V2" IN WINGWALL.

FOR MEMBRANE SLACK, SEE

LEGEND:
®

COMPRESS 10N
SEAL JOINT*\
2 g
@
- X T\
A B 2" #6 @ 127
ol | CLR [ max.
h TJ * \/%\11_8u
T -
-0"{‘ ‘: Le .1 . .
- - \ |
hrl
. 10" L3 CLR.(TYP.
UNLESS NOTED)
SECTION M-M

DETAIL P SHEET 6

DISTANCES TO BE DETERMINED BASED ON DESIGN MOVEMENT,

CONSTRUCTION TEMPERATURE, AND COMPRESSION SEAL JOINT

MINIMUM INSTALLATION OPENING REQUIREMENTS.

SEE NOTE 1

OF DETACHED WINGWALL NOTES, ON SHEET 1.

()

WINGWALL WIDTH MAY VARY BASED ON BARRIER TYPE.

MINIMUM

WINGWALL WIDTH EQUALS 1/ -8l/".

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD

INTEGRAL ABUTMENT

WINGWALL DETAILS

RECOMMENDED _APR.29, 2016

, 2016

RECOMMENDED APR.29, 2016 SHEET 5 OF 9

VB and TP it I

CHIEF BRIDGE ENGINEER

BD-667M

DIRECTOR, BUR. OF PROJECT DELIVERY




PREFORMED NEOPRENE

WATERPROOF ING MEMBRANE
WITH 6" MINIMUM SLACK

Y>" PLATE (SLIDING)
(HOT DIP GALVANIZED)

(SEENOTE 4 OF DETACHED WINGHALL ettt
(YA N 3
NOTES ON SHEET 1) (oot bR G VAR Dehy 8 oNmERTE MIN. 8" BONDED
<:}g4_, LAP TO CONCRETE
Vs sV | ‘
DETACHED WINGWALL“\\ R ﬁjr: " ‘ 12" 122"
. ! R
f == Sl [\ PREFORMED
Q Q & NEOPRENE
A } 4 COMPRESSION SEAL
( —
CLOSED CELL NEOPRENE SPONGE T‘ZT 2’-0"
BONDED TO THE WINGWALL = 1 '
RECESS Yo"
R SEE DETAIL P, THIS SHEET 2" CLOSED ——— Lon
I—» CELL NEOPRENE SPONGE
AND ABUTVENT ARET T V2!
PARTIAL SECTION THRU DETACHED POURED.
WINGWALL EXPANSION JOINT
DETAIL P

BRIDGE BARRIER -|-<-| /

>/—WINGWALL BARRIER

Yo" BENT PLATE

MAX.

Y/ BENT PLATE (SLIDING) (SLIDING)
WINGWALL BARRIER / BRIDGE BARRIER
o

p—LIMIT OF
MEMBRANE

END OF SLIDING PLATE APPROVED
RECESS IN CONCRETE I SEALER -
M
/3" BENT PLATE
(SLIDING) o i
L z,.8
™~ j Lol APPROACH zha
L SLAB— guh
1 — Zuwx
Y £3¢3
i A==
ENL G
GO ||| S BErs
PREFORMED NEOPRENE S
NEOPRENE SPONGE SPONGE ©n35
COMPRESSTON PREFORMED Tl
L NEOPRENE SE-T
COMPRESS 10N R
SEAL =9
N —
CLOSED
CELL
NEOPRENE
SPONGE—— .
z
) \ Y/p" PLATE (SLIDING)

(HOT DIP GALVANIZED)

SECTION Q-Q  SECTION R-R

gqn

10"

11 -gn

1

NOTE:

Y2" BENT PLATE (SLIDING)

I/4u

—

MAX:
~

SLOPE To
DRAIN

é

_ ]
—APPROACH
SLAB

WATERPROOF ING

Y2" PLATE (SLIDING)

(HOT DIP GALVANIZED) \

T

—~

o

P~ |

T

J

BEAM SEAT AND BELOW

/—'—rf JOINTS AT TOP OF
|
| APPROACH SLAB.

|————THREADED CONCRETE

INSERT (TYP.)

—~———EXTEND NEOPRENE SPONGE TO COVER

ALL EXPOSED OPENINGS AND END
BENEATH SLIDING PLATE. SLOPE TO
DRAIN AND SEAL EDGES TO CONCRETE

WITH SILICONE CAULK.

FORM CONCRETE RECESS AREA IN BARRIER
AND GRIND TO PROVIDE SMOOTH SURFACE.
APPLY ONE COAT OF ASPHALT CEMENT

PAINT WA-1 OR PERFORMANCE GRADED

ASPHALT CEMENT PG 64-22 TO ALLOW

BENT SLIDING PLATE TO MOVE FREELY

WITHOUT FRICTION.

VIEW S-S

( WATERPROOFING MEMBRANE AND LIMITS OF
RECESS IN CONCRETE REMOVED FOR CLARITY)

|| 4"+ DEPTH oF
" INSERTS (TYP.)

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

SECTION T-T

STANDARD
INTEGRAL ABUTMENT
DETACHED®WINGWALL@®DETAILS

RECOMMENDED APR.29, 2016 |(RECOMMENDED APR.29, 2016 SHEET 6 OF 9

CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DELIVERY




4" X_'/," PREFORMED
JOINT FILLER [ig

r‘—Q BRG. & PILES

— 5 BaRs AT 1-0"

N

4" X /5" PREFORMED
JOINT FILLER fig

STEEL TROWEL TOP SURFACE OF ABUTMENT. PLACE

€ BRG.
& PILES —!
O OF SHEETS SHALL BE AT LEAST 0.03"

o3 o3
\“M\N. / NN *5 8ags 41 1-0" <>

#4 BARS

|
¥y BEVEL//— _ZZI' / '||

Al
(EXTEND I'-0" MIN. INTO BEAM SEATS)

/2" FILLER-TO EXTEND
FROM BRIDGE SEAT TO TOP
OF CONCRETE PARAPET

OR TO TOP OF WING FOR
STEEL RAILINGS. FILLER
INCLUDED IN WING LENGTH.

MULTIPLE LAYERS OF POLYETHYLENE SHEETS OVER
ENTIRE ABUTMENT TOP BEFORE PLACING BEARING
PADS AND/OR SUPERSTRUCTURE. TOTAL THICKNESS

DESIGNER NOTES

\ééE‘C\EENGTHS FOR HORIZONTAL BARS SHALL BE BASED ON A "CLASS C" TOP TENSION LAP

WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

PILING SPACING IN ABUTMENT BODY SHALL BE 8'-0" MAX. FOR ALL TYPES OF PILING.
THE_MAX. PILE SPACING FROM_ THE END OF THE ABUT.BODY TO THE FIRST PILE SHALL
BE THE MINIMUM OF ONE-HALF PILE SPACE OR 2'-6".

TOTAL LENGTH OF BARS SHALL BE > TO WING LENGTH.

CONCRETE POURED UNDER WATER WILL BE ALLOWED AND SHALL BE DONE IN ACCORDANCE
WITH SECTION 502.3.5.3 STANDARD SPECIFICATIONS.

THE SEMI-EXPANSION SEAT SHALL BE USED WHEN REQUIRED AS STATED IN CHAPTER 12,

SEE STD. 13.01FOR CRITERIA OF
WHEN TO SLOPE BEAM SEATS

\

€ oF G\RDER—Q\

CIRDER SPAN WITH
FIXED SEAT

SLAB SPAN WITH
FIXED SEAT

4" X /5" PREFORMED
JOINT FILLER. LENGTH
OF ABUTMENT fig

QVERT. CONST. JOINT KEYWAY
FORMED BY BEVELED 2" X
CLEAR BRG. SEAT BY 3" MIN.
CLEAR PILES BY

9" MIN.

¥a" V-GROOVE

PLACE STIRRUPS AND
U-SHAPED BARS NORMAI

8" | To ABUT.BODY.

SLAB SPAN WITH

SEMIEXPANSION SEAT

L

CIRDER_SPAN WITH
SEMIEXPANSION SEAT

¥a" CORK FILLER ON VERTICAL
BEAM SEAT FACES THAT RUN
PARALLEL WITH GIRDER.

NANNNNNNNNNN

o Y, BEVEL w1 sars O e FIGURE 12.7-10F THE BRIDGE MANUAL OR WHENEVER A WING PILE IS REQUIRED.
h A *4 BARS Oflf ey THE FIXED SEAT CANNOT BE USED WHEN A WING PILE IS REQURED (SEE STD. 12.02
|/ I 4 v FOR CRITERIA).
[ —
. : —V R £ %4 BARS AT I'-6" MAX. SPA. WHEN THE BOTTOM OF GIRDER SLOPES MORE THAN 1%, SLOPE THE BEAM SEAT
5 ] < (3 BARS. MIN. BETW. BEAM SEATS) BASED ON ADDING THESE TWO VALUES:
() ks (] LlF o . : - LONGITUDINAL GRADE OF GIRDER (PERCENT)
d "6 BARS - . H - CAMBER EFFECT = 4(RC)/L X 100 (PERCENTI, WHERE:
) 3 2-6" (I'-6" MAX. SPA. FF) 52 X 26 —[B1BARS @ RC = RESIDUAL CAMBER (INCHES)
= E{Y N 6 BARS —| L = GIRDER LENGTH (INCHES)
@t | _— 2| &| | (r-6" MAX. SPATFF) (SEE STANDARD 13.01 FOR SLOPED SEAT DETAIS)
o|°= 19 TOP OF BERM 54 BARS 2-3" LONG ol 5| S *4 BARS 2'-3" LONG
o @@ 2 BARS PER PILE. ol @ TOP OF BERM / 2 BARS PER PILE. ABUTMENT DETAILED WITHOUT STRUCTURAL APPROACH SLAB.SEE STD. 12.10 THRU 12.13
) ‘ ® FOR STRUCTURAL APPROACH DETALS.
ATIBARS
= =5 BaRs AT 9" spa. (I FEUSE 3/4" THICK FILLER FOR SLAB STRUCTURES.
|
i / IN_ OUTSIDE THIRDS OF BODY
S 3 5 gaRs AT 9" spa. [l » LENGTH AND 5 BARS AT LEGEND
N : 3 z I-0" SPA.IN MIDDLE THIRD.
& ? TE»?GUTTHSRE‘DWSDBSAFSSF E?DY & @ P *5 BARS (COATEDI AT I-0" (2-0" LONG). THESE BARS MAY BE PLACED
S | L 50" SPA.IN MIDOLE THIRD. & PIPE_UNDERDRAN AFTER CONCRETE IS POURED BUT BEFORE INITIAL SET HAS TAKEN PLACE.
”’\L” . ‘ @P\PE UNDERDRAIN (SEE_STD. 9.01 FOR > WHEN THIS DIMENSION > 4" THIS ADDITIONAL REINFORCEMENT
T \ WRAPPED (6-INCH) /\ ADDITIONAL DETAILS SHALL BE ADDED. MAX.SPA.OF HORIZ.*4 BARS = I-0".
(SEE_STD. 9.01 FOR AND NOTES)
ADDITIONAL DETAILS USE I-3" FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
6 BARS AND NOTES) USE 1-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W", 45W"
P *6 BARS 54", 54W", 70", T2N" OR B2W" GIRDERS ARE USED, AND SKEW > 25°
VN USE 1-3" FOR SLAB SPANS WITH A PAVING NOTCH., BUT NO STRUCTURAL
. 5 WRAPS OF *4 BARS APPROACH SLAB.
21" DIA. 28'-0" LONG. 3 USE 1-1I" FOR GIRDER SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL
USE FOR ALL TYPE OF PILES. APPROACH SLAB.
TYPE Al WITH FIXED SEAT TYPE Al WITH ** USE 17" FOR SLAB SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
SEMI-EXPANSION SEAT USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
D TOR\IS FROM BOTTOM OF ABUTMENT TO LOW BEAM SEAT OR LOW
SIDEV OF SIAB TYPE SUPERSTRUCTURE.
W/ 18" RUBBERIZED MEMBRANE WATERPROOFING. SEAL ALL HORIZONTAL
AND VERTICAY JOINTS ON BACKFACE.
/NKEYED CONSY JONT FORMED BY BEVELED 2" x 6".
% % WINGWALL WTH SHALL BE I'-6" WHEN TYPE "M" RAILING, VERTICAL
FACE PARAPEY "TX", OR SINGLE SLOPE PARAPET "56SS" IS USED.
WINGWALL WIQTH SHALL BE I-9" WHEN TYPE "NY3" OR "NY4" RAILING IS USED.
Z USE *5 BARS\ AT 6" SPA.IN OUTSIDE THIRDS OF BODY LENGTH WHEN THE
& WING LENGTH J> 200" AND WING HEIGHT > 10'-0".
~
3 T¥WHEN BODWRECTION IS > 50'-0"t LONG PROVIDE VERTICAL CONSTRUCTION
&, JOINT. RUN BJR STEEL THRU JOINT AND SEAL JOINT WITH 18" RUBBERIZED
cd MEMBRANE WATERPROOFING. SEE STD.12.03 FOR ALTERNATE CONSTRUCTION
WING WITHOUT PILE WING WITH PILE . JOINT.
%
. @ SHOW ALL BARS FOR CLARITY.
o
@ NO SLOPE #QR HEAVY RIPRAP. SEE STANDARD 12.08 FOR DETALS.
Z
) 8ARs LOCATION OF z TABLE
SEE STD. 12.02 e B 3 _ABLL
TABLE A BAR SIZE | DISTANCE*
. =5 -
SKE " o
6 2-1
\ f<—— REF. LINE bl 2-9
MRS m P
SEE TABLE MIN. BETWEEN SEE STD. 12.02
€ oF ROADWAY—>\ BARS - BEARING PAD TABLE A =g 4-7"
6-*6 BARS 10 5-10"
[T BARS SLOPED BTWN. BEAM SEATS \ 10, HoOK
SEE STD. 12.02 TABLE A . OR_EQUIVALENT STD. HOOK
03 T0 WING LENCTID ro 7\ /*v‘ : \ v USE STRAIGHT BARS WHEN POSSIBLE
b | !
™ ST //>" FILLER-TO EXTEND FROM BRIDGE SEAT TO TOP
ALASALLA ! = Py N - DN OF CONCRETE PARAPET OR TO TOP OF WING FOR STEEL
l( SEE_STD. 12.02 TABLE RAILINGS. FILLER INCLUDED IN  WING LENGTH.
(2 TO WING LENGTH) =4 BARS AT 1-0°
ABUTMENT ENDS
#5 BARS AT ['-0"
SEE STD. 12.02
NN

ABUTMENT TYPE Al
(INTEGRAL ABUTMENT)

/" PREFORMED JOINT
FILLER UNDER GIRDER

FLANGE IN FRONT OF
BRG. PAD

“2". | BUREAU OF

(%) STRUCIURES

DATE:
APPROVED: Bill Oliva 1-20

STANDARD 12.01




€ aBUT.

4" X_!/," PREFORMED—
JOINT FILLER fig

3 - *4 TIE BARS AT
4'-0" HORIZ. SPA.
(45" LEG) %

KEYED CONST. JOINT FORMED

BY BEVELED 2" X 6"
4" X _/," PREFORMED
JOINT FILLER ig \

FF—

1-6" MIN.

HEAVY RIPRAP

9-#5 BARS

(.
5 BARS @ I-0" \? +—>{ [~— 8.l

tever [T T

TOP OF BERM

1-gn

2'-6" BERM

(MIN. 5'-0", MAX. 10'-0")

*5 BARS @ I'-f

—PIPE UNDERDRAIN
WRAPPED (6-INCH)
(SEE STD. 9.01FOR
ADDITIONAL DETAILS
AND NOTES)

—9-*8 BARS

P CO
MAX\MUM SFA E‘ 0”

TYP. SECTION THRU ABUTMENT BODY

*4 BARS @ 9"

A J
OPT. CONST. JT.—Hn\ j "4 BARS e 9"
R.M.W. IF CONST.—4 \‘ ¥," "v" GROOVE
JOINT IS USED \ T / ON F.F. OF
(COST INCIDENTAL WINGWALL
T0 BID ITEM :
"CONCR A J
ASON
BRIDGES")

A J

lk—r.F.
BF.———fl, J
4 BARS @ 9"

A ]
9-#8 BARS

L . 9-%5 BARS

A J

A J

SECTION A-A

R

IGHT HAND

SKEW

BENCH MARK CAP
(WHEN SUPPLIED) "M"
30.24), LOCATE NAME PLATE ON FIRST

NAME PLATE (ONLY FOR TYPE "F", "W
WING TRAVELING UP STATION.

" AND

OR TIMBER RAIL_AS SHOWN ON STANDARD

RIGHT

T
€ ROwY. o |
—g-s
9-#5 BARS @ F.F. v |
|
— — T F = — —+ —
== -1 —I- *Q*\**+********L*J OPT.KEYED CONST.
1 JOINT FORMED
V*)‘ T BY BEVELED 2" X 6
A = | | — o %
— — 3
[ [ :
L 17 1 1 BERM 5
o — Lo ! ! Lo =
| |
[ T [ [
L L1 ‘ ‘ L1
Z 1 I ‘ ‘ 74 R
[ [ i i [ }\L
I I I I | | I I o
! 1 T | | ~ .
[ [ [
1 1 TR r1
9-*8 BARS @ B.F.—
N
Y_\( \2
TO BE DESIGNED - 8'-0" MAXIMUM 1-3" MIN. ONE HALF PILE SPA. MAX,
2:1 SLOPE
ELEVATION N
cLevaliun S
%S
3/S
@ w
v S
S
@
2-0" MIN. 3
N o, =
¢ RDWY.‘)‘ S/
B.F. € ABUT. KEYED CONST. JT. v V5" FILLER </ N\
\‘ ‘ \ \ \‘ /
L ] L
\
= o s \ o s o s
S 1
4" X Yo" PREFORMED Ya" "V GROOVE F.F./ 10 ) /o
JoNT FILLER B
[<— ¥ VERT. CONST. JT. KEYWAY FORMED
BY BEVELED 2" X 8". CLEAR BEARING Vow
9-28 BARS BF. € aBUT. AT BY 3" & PILES BY 9" MIN. [ SEAL ALL EXPOSED HORIZ. & VERT.SURFACES OF 'Yy
FILLER WITH NON-STAINNG GRAY NON-BITUMINOUS
PLAN JOINT SEALER. (1" DEEP AND HOLD !/p" BELOW SURFACE
/ i —_ EDGE OF DECK ——> OF CONC.)

RENE

*5 BARS @ 1-0"

|/

SHOWING BAR

LEFT HAND SKEW

LEFT HAND SKEW

LY
L
P
S

WING DETAIL FOR SKEWED STRUCTURES

LAN
T

TEEL REINFORCEMENT

!
|
3-*5 BARS

RIGHT HAND SKEW

*4 TIE BARS AT
4'-0" HORIZ. SPA.

DESIGNER NOTES

FOR SLAE AND FRESTRESSED GIRDER SPANS L < 200'-0" & FOR STEEL GIRDER
SPANS L 150'-0" WHERE L = LENGTH OF CONTINUOUS SUPERSTRUCTURE BETWEEN
AEUTMENTS

WHEN_ GIRDERS WITH SEMIEXPANSION SEAT OR FIXED SEAT, OR SLAB SPAN WITH
g?ﬁ‘r‘%ﬁ%m&o&s{ﬂ ARE USED. MAKE BEAM SEATS SIMILAR TO THAT SHOWN ON

WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

DO NOT PLACE FILL ABOVE 3'-0" FROM BOTTOM OF
ABUTMENT UNTIL SUPERSTRUCTURE IS IN PLACE.

V 18" RUBBERIZED MEMBRANE WATERPROOFING.
.WHEN ABUTMENT WIDTH > 2'-10" FIXED POINT OF

WING ROTATION SHALL BE ON F.F.OF ABUTMENT
(0° SKEW ONLY).

QTHESE BARS MAY BE PLACED AFTER CONCRETE IS

POURED, BUT BEFORE INITIAL SET HAS TAKEN PLACE.
SEE STD. 12.01& 27.05

B4 USE 374" THICK FILLER FOR SLAB STRUCTURES.

QWHEN EUDY SECTION IS > + 50'-0" LONG, PROVIDE_ VERT. CONST. JOINT. RUN
EL THRU JOINT. BEVEL EXPOSED EDGES ¥," AND SEAL JOINT. SEE
STD 12 09 FOR ALTERNATE CONSTRUCTION JOINT.

oUSE 1-3" FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
USE 1'-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 3EW” 45W",

54W", 70", T2W" OR B2W" GIRDERS ARE USED, AND SKEW > 25

1'-3" FOR SLAB SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL

APPROACH SLAB.

USE 1‘ 11” FOR GJRDER SPANS WITH A PAVING NOTCH., BUT NO STRUCTURAL

AB.
USE 1‘*7” FOR SLAE SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)

A FOR BOTTOM OF ABUTMENTS LOCATED ABOVE NORMAL WATER, FLACE UNDERDRA\N
NEAR THE BOTTOM OF ABUTMENT AS SHOWN IN STANDARD 12.01. FO
ABUTMENTS LOCATED BELOW NORMAL WATER, PLACE UNDERDRAIN ABOVE NORMAL
WATER. SEE BRIDGE MANUAL 12.6.1 FOR ADDITIONAL GUIDANCE. FOR UNDERDRAIN
EXPOSED TO HIGH WATER, CONSIDER CAPPING THE UPSTREAM END TO PREVENT
CLOGGING.

54",
USE

% ALTERNATE THE POSITION OF THE 80° AND 180°

HOOKS AT EACH VERTICAL LAYER OF TIES.

ABUTMENT A5 (INTEGRAL,
PILE ENCASED ABUTMENT)

“2", | BUREAU OF

(%) STRUCIURES

DATE:
APPROVED: Bill Oliva

7-20

STANRARB, 1208




8. Foundation Details
Colorado

Integral Abutment on Drilled Shafts
[linois

Integral Abutment Pile Orientation

NOTE: Illinois provides a similar detail for pile orientation for integral piers

Iowa

Integral Abutment Footing Details

NOTE: Iowa provides similar details for various beam types and skew ranges

Pennsylvania

Integral Abutment Pile Connection Details

Fixity Arrangement for Multi Span Structures

Mixed Substructure Types with Integral Abutments
Rhode Island

Foundation Plan



SECTION 11: ABUTMENT, PIERS, AND RETAINING WALLS 11-6

€ Drilled shaft Expansion
I joint material
(by design)

|®

L4 - #6 min. (bundled) *

N Driled shaft //
Drilled shaft

Q\_’jxDrilled shaft reinforcing * \

11.3.2

€
Q
Elg 6" @ min.*

™) §%
OO .
H 2" min.

e e e o a

\ ; 72 v
Expansion Expansion / s
\joint material joint material/ 4 - #6 min.

(by design) (by design) (bundled)

length

Development

4

> N

* Reinforcing steel Q Drilled shaft

determined by design
(B
SECTION

Figure 11-2: Integral Abutment on Drilled Shafts

(For details of reinforcement, refer to Figure 11-1.
See Notes 1-13 with Figure 11-1.)

Semi-integral Abutments

Semi-integral abutments are like integral abutments because both eliminate
the expansion joints at supports and encase the girder ends in concrete. The
difference is that the pin for a semi-integral abutment is located at the top of
bearing seat via a bearing device and the foundation element connection at the
bottom of bearing cap is fixed. The bearings accommodate the rotational and
horizontal movements. Using spread footings, footings on piles or drilled shafts,
multiple rows of piles, or drilled shafts can establish abutment fixity.

CDOT Bridge Design Manual January 2020



¢ Piles &

Abutment
QO [
9 o s
L ¢ Structure
Back of | . == o
Abutment | . . . -

¢ Piles &
Abutment

45° Skew
max.

X ¢ Structure

Back of
Abutment

Note:

For integral abutments, the pile INTEGRAL ABUTMENT
web is always perpendicular to the
¢ of structure. PILE ORIENTATION

Figure 9 lllinois

ABD 19.8




CORRECTION 04-14 - ADDED CONCRETE QUANTITY TABLE & REFERRAL NOTE TO SUMMARY QUANTITY SHEET. REMOVED DESIGN BEARING NOTE FOR ABUT.PILING FROM ABUTMENT NOTES.

ENGLISHINTEGRALBRIDGES.DGN 2078 - THIS SHEET REDRAWN 9-8-88

BENCH MARK :

1'-7 ROADWAY 1’-7
LEVEL LEVEL

le— ¢ BEAMS
yl" CHAMFER TOP OF DECK F
|

al bl ELEV. A ELEV.
Y 893 x °© Y
- | 1

I’-1

4

o

o

o

hl

=]

m

o

=
1=

CONSTANT
DEPTH

— — s~V y e
W:_ ._-.,4___,- ———————————————— T —————— — _°_?°_--® ' ———
o o S Ij" ) 8
| | o o | [¥T}
| — - - 8 sk e
: : 8gl FRONT & BACK ) :\ : I Y °\ / Z cfeafé ABUTMENT STEP DIAGRAM cfc(n é
7N / , . AN >z—5h2 5h2 — 5d = (REAR ELEVATION )
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T ELEV. ( SEE TABLE ) N H<— 25" CL.
R d—
=] NOTE:
o THE SPIRAL AT THE TOP OF EACH PILE
PART REAR ELEVATION AT ABUTMENT t TO BE 7 TURNS OF No. 2 BAR, 21" DIAMETER,
© 3"PITCH WITH 3 - L x § x 4 SPACERS
3 30 PUNCHED TO HOLD SPIRAL.
I
PART SECTION B-B BOTT. FTG. ELEV.
TABLE OF
ABUTMENT STEPS
STEP ABUT. ABUT.
3-1 BEAM SPACES @ 3=
FPACING FOR : a
" ?? - 8gl BACK FACE
19 3], 20, I'6 SAME SPACING BETWEEN BEAMS 'l 4 SPA.e -l 16 2@ 3 |22 - ggl FRONT FACE
3 o8 T T T07-8 ?7 - 8g3 BACK FACE
o = ?? - 5kl & 5k2 BACK FACE
23 8g . W—_‘ABUT. BRG. 8gl T 5d2 & 5d3 5d5 a
B aV e
5d5-F = .y P NOTE: PLACE 5h2 BAR AT
—lo 136 SLOPE TO MATCH
£ Tz TRAFFIC SIDE OF ABUTMENT
© WING FACE (BOTH SIDES
. | = TYPICAL ).
8gl — 8g| \ \ \ / / / ~— FIELD
BEND
5h2
L KEYWAY FORMED 8gl! Log3/ ane

e ABUTMENT CONCRETE QUANTITY

BY BEVELED 2x8 1"=3 1 1"=3 | TYP. t SK,J L
5d6 (MIN. LAP 5d7 (MIN.LAP
5k2
LINE LOCATION QUANTITY

— GUTTER LINE g AT € =2-2) AT § =2-2)
______ ABUTMENT FOOTING

PART SECTION A - A e R 1o T ST (i3

NOTE: CONCRETE QUANTITIES ARE INCLUDED ON THE
SUMMARY QUANTITIES SHEET.

NOTE:
?? - HP 10 x 57 STEEL BEARING PILING
REQUIRED AT EACH ABUTMENT.

BILE SE%CES o NOTE: BARRIER RAIL NOT SHOWN IN DETAILS.
r 8F!  8fl

ABUTMENT NOTES: i f L9

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR £l
REINFORCING BAR IS TO BE 2 UNLESS OTHERWISE NOTED OR SHOWN. o1 L ABUTMENT FOOTING DETAILS

IF NECESSARY TO PREVENT DAMAGE TO THE END OF THE BRIDGE o0 I-0-0 TYP. 5p| DOUBLE 4'-9 8€1 MIN. LAP ¢ ABUT.BRG.& \__ BACK FACE
DECK AND BACKWALL FROM CONSTRUCTION EQUIPMENT, AN APPROPRIATE DS “"HOOP SPACING ¢ PILES OF ABUTMENT
METHOD OF PROTECTION APPROVED BY THE ENGINEER SHALL BE FQ APPROACH ROADWAY
PROVIDED BY THE BRIDGE CONTRACTOR AT NO EXTRA COST TO THE STATE. ABUTMENT PILE PLAN |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
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DESIGN TEAM "A" OR "B" BEAMS - INTEGRAL ABUT.DETAILS - 0° SKEW | STANDARD SHEET 2078 | COUNTY | PROJECT NUMBER SHEET NUMBER

6/26/2015 1:13:11 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishlntegralBridges.dgn 2078 11x17_pdf.pltcfg



X X X X X X X X X X XN XY X X X XY XX X XY XY XY XY XY X XY XY XY Y XY XY XY XY X

4'-3" MIN.

TRANSVERSE SLAB 4’ -0" 4’ -0"
RE INFORCEMENT TO o CONSTRUCTION JOINT ,
STOP AT THE FRONT 3'-0 ‘ 3'-0" ‘ =—CONSTRUCTION JOINT
FACE OF ABUTMENT TERMINATE TRANSVERSE SLAB
REINFORCEMENT NEAR REAR
4-4g TERMINATE LONGITUDINAL FACE OF ABUTMENT TERMINATE LONGITUDINAL SLAB
SLAB REINFORCEMENT NEAR 4-#8 REINFORCEMENT NEAR REAR
EQUALLY SPACED REAR FACE OF ABUTMENT EQUALLY SPACED FACE OF ABUTMENT‘
‘ L
(a/..o..o.o) PSS A YR ‘
#6 @ 9" < S LI G o@éo//o\lo ST 5 5 5 5 5 5T

_3/5@0& 6"X 6"

CHAMFER
#5 —1
?iéEJ > %3 (TYP.)
— | FronT Face
#8 (TYP.) #4 BETWEEN BEAMS (15)
* 1 -6

TRANSVERSE SLAB REINFORCEMENT

PARALLEL TO ABUTMENT
(SKEWS OF 75° TO 90°)

\

#8 (TYP.)—;
REAR FACE— |

# @ 9"

_—

MAXIMUM LENGTH ALLOWED
DUE TO GIRDER DEPTH.

‘T ° sllx 6"
135 CHAMFER
> #g (TYP.)

o FRoNT FacE

#4 BETWEEN BEAMS@

TRANSVERSE SLAB REINFORCEMENT

NOT PARALLEL TO ABUTMENT

(SKEWS < 75°)

SLAB-ABUTMENT CONNECTION DETAIL

OXFORYDECK TUP REINFORCE

=

T

K

PEA GRAVEL
ul |
x E,:E % | E
(=N s
wlLe 250 =
i %@ : &
ik .
28 %@% peg 4|9
%@% e el
//% w3
ks 2
5 =
Xy 7 %ﬂéﬁ i o
/ =
CASING (TYP.)
-
T
PREAUGERED HOLE
( SEE 22 ‘

ON SHEET 1 ‘ ‘

INTEGRAL ABUTMENT PILE
INSTALLATION DETAIL

@ SEE_APPENDIX G OF DESIGN MANUAL PART 4
SECTION 1.4.2 FOR PRE AUGERING REQUIREMENTS

@ PREDRILL OVERSIZED HOLES FOR ALL PILES IN ACCORDANCE
WITH DESIGN MANUAL PART 4 AP.G.1.4.2.1. PLACE PILES
VERTICAL IN THE HOLES BEFORE FILLING THE HOLES.

FILL THE HOLES WITH DRY LOOSE SAND OR PEA GRAVEL
BEFORE DRIVING THE PILES.

%<— FILL SPACE BETWEEN
PILE WITH SAND OR

MEN(

MXTs

T NOTE: REINFORCEMENT NOT
SHOWN FOR CLARITY

TRANSVERSE '8ARY SHOWN
ON TOP, SIMILAR WHEN LONGITUDINAL BARS ON TOP.

® SECTIONS BETWEEN GIRDERS SHOWN

#4
1 Vo
CLR. (TYP.)

CONCRETE FILLED
/ STEEL PIPE PILE
4-#8 BARS EQUALLY SPACED FOR
12" DIAMETER PILE, AND

5-#8 BARS EQUALLY SPACED FOR
PL AN 14" AND 16" DIAMETER PILES

2/ -0" (TYP. ) X¥

‘ ] [33**

-? #4 @ 4"
o L i
W2 e .
4 °
- ¥

\—BOTTOM OF
PILE CAP BEAM
AVaVYe
SECTION W-W

%% HOOK 180°

PER BC-736M OR

ROTATE TO FIT SHORTER CAP WIDTHS

PIPE PILE-TO-PILE CAP CONNECTION DETAIL

™
L B -
1
sEE TABLE— }i}
FOR BAR SIZE i
I
[
x|
Ly
ELEVATION

OVERSIZED HOLE =
1.5 X REINFORCEMENT
BAR DIAMETE

|

I
——— SEE TABLE
‘ FOR BAR SIZE

17-6"TYP.
/}\fi/

!
! S u-pILE 1 —BOTTOM OF

PILE CAP BEAM

T
VIEW X-X

H-PILE-TO-PILE CAP CONNECTION DETAIL

¢ THREADED INSERT

R e ERVE %RT’;EEQSED INSERT 7,
) ¢ BEAM W
/7
¢ BEAM / ;égE oF ////
; voID . T
/S . . S — -
________ ‘4 _ ___
END OF ‘L I
BEAM FACE ‘it
///k END OF—/ oF WE8 //A\
/ BEAM /
FRONT FACE OF FRONT FACE OF
DIAPHRAGM PLAN VIEWS DIAPHRAGM
o
. : /
( m ,
9 . =1 o
§§- 30 MIN. S o
= o B
35 | £
g . L i I
R / /
0 T FRONT FACE T FRONT FACE
4/, OF DIAPHRAGM 4, OF DIAPHRAGM
CONCRETE BOX BEAMS CONCRETE T-BEAMS

ELEVATION VIEWS

THREADED INSERT LOCATIONS IN PRESTRESS BEAMS.
BEAM ENDS SUPPORTED ON INTEGRAL ABUTMENTS

(SEE SHEET 3 FOR HOLE LOCATION IN WEBS OF STEEL BEAMS)

H-PILE TO PILE CAP CONNECTION REINFORCEMENT
PILE SIZE BAR
HP 10 x 57 #6
HP 12 x 53 #6
HP 12 x 63 #6
HP 12 x 74 #6
HP 12 x 84 #7
HP 14 x 73 #6
HP 14 x 89 #7
HP 14 x 102 #7
HP 14 x 117 #8

LEGEND:

@ SPACED WITH LONGITUDINAL DECK REINFORCEMENT

@e DECK PLACEMENT SEQUENCE:

POUR THE ENTIRE DECK EXCEPT THE_PORTIONS WITHIN 4’-0°
FROM THE FRONT FACES OF THE ABUTMENTS.

2. THEN POUR THE END DIAPHRAGMS.

3. FOR GIRDER DEPTHS >36", WAIT A MINIMUM OF 2 HOURS BEFORE
POURING THE REMAINER OF THE DECK. FOR GIRDER DEPTHS <36"
THE REMAINDER OF THE DECK CAN BE POURED SIMULTANOUSLY
WITH THE END DIAPHRAGM

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD

INTEGRAL ABUTMENT
SLAB-ABUTMENT CONNECTION AND
PILES=ABUTMENT=CONNECTITON®DETAILS
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INTEGRAL
ABUTMENT

INTEGRAL
ABUTMENT

\ INTEGRAL
ABUTMENT

FIXITY ARRANGEMENT FOR
MULTI SPAN STRUCTURES

NOTES:

FOR TWO SPAN ARRANGEMENT THE PIER SHOULD BE

FIXED TO MINIMIZE LONGITUDINAL SUPERSTRUCTURE
FORCES AT ABUTMENTS.

FOR ADDITIONAL SPANS, PIER STIFFNESS MUST BE
CONSIDERED TO DEVELOP THE MOST EFFICIENT
DESIGNS AND MINIMIZE MOVEMENT.

T
L
‘ CAST- IN-PLACE
| ABUTMENT AND
BOTTOM OF BEAM OR GIRDER | WINGWALLS

MIXED SUBSTRUCTURE TYPES
NOTE:

iNTEGRAL ABUTMENTS MAY BE USED WITH OTHER
ABUTMENT TYPES TO MEET SITE REQUIREMENTS
FOR GEOMETRY OR GEOTECHNICAL FEATURES.
FIXITY SHOULD BE CAREFULLY CONSIDERED TO
MINIMIZE JOINTS AND FOUNDATION PRESSURES.

SELECTED BORROW
EXCAVATION ROCK
CLASS R-8 CHOKED
WITH R-4

REMOVE EXISTING BRIDGE

TO LIMIT INDICATED.
17-6" TYPICALAA{::
(4’-0" MAX.)

EXISTING GROUND

GEOTEXTILE,

TYP. AS REQU
17-0" MAX.

EXISTING FOUNDAT[ON/

]

DETAIL FOR USING EXISTING
SUBSTRUCTURE UNIT FOR
SLOPE PROTECTION

NOTE:

THE ABOVE DETAIL HAS PROVEN AN ECONOMICAL OPTION
FOR MANY BRIDGE REPLACEMENTS. STABILITY:OF:THE

REMAINING EXISTING STRUCTURE FOR PROPOSED CONDITIONS
NEEDS TO BE CHECKED.

ADDITIONAL RIPRAP CAN BE ADDED TO AUGMENT THE
EXISTING SUBSTRUCTURE UNIT IF THE LENGTH OR
POSITION DOES NOT MEET SITE NEEDS COMPLETELY.

CLASS 4, TYPE A

IRED

BUREAU OF PROJECT DELIVERY

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

STANDARD
INTEGRAL ABUTMENT
MISCELLANEOUS DETAI

LS

RECOMMENDED APR.29, 2016 |RECOMMENDED APR.29, 2016
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END SLEEPER SLAB STEM
AT FACE OF CURB (TYP.)

AR S S G G G . S G G G G G G S G SR G S G . G R S G S S R G R S G SR G SR G R S G S G R SR R SR G SR G S G . SR G S S R G . S G S G S G G S R S G S S G ¢

DIM DIM
DETAILER: ¢ OF BRIDGE ROADWAY (DIM) (DIM)
INDICATE BEARING —-
W w
SHOW NORTH ARRO A PANSION SET APPROACH CURB AND SIDEWALK (DIM) (DIM) (DIM) (DIM) (DIM) (DIM)
X END SLEEPER SLAB FOOTING A% = =
1”7 MIN. JOINT (TYP) - e REQUIRED FOR PLACEMENT OF S \Q_,
- OO IO OO O OO — 1 1 GUARDRAIL POSTS (TYP.) ¢ CONSTRUCTION
| E 1
->== B By ————y——— e —— /
=Rk Y e H o H H o H
| —— FACE OF CURB l | RETURN WALL
END POST (TYP.) | | ///// | | 2'—10" MIN. RETURN H-PILES
DETAILER: 2 WALL (TYP.) (AS REQ'D.) —
: INDICATE DEPTH OF ; :
L= CURB ON DRAWINGS A e = = = \ =
N 713 F | = H | i . =
PROVIDE ANGLE  —|Q 1”7 (MIN.) JOINT (TYP.) ~ — — 17 (MIN.) CLOSED CELL ~
CURTAIN WALL I A—OOO_OO’_OO” o ] . .
: | SAW & SEAL — < | FOAM FILLER (TYP.)
RAILING ELEMENT—-H | | | ¢ RAILING ELEMENT (DESIGNER PROVIDE
v Ii"‘ }__{ - 1'—0” APPROACH }__{ __{I i‘" i‘" PROVIDE ANGLE WE=3 THICKNESS') i‘" i‘"
Im) SLAB SHELF | I 4.00°-00 -00
I \ —= PROVIDE j\
LR S 1 | , | — u BEARING S i = A SN 3 =
S 1"=6" (MIN.)— \ 3 S| =
¢ BEARING +H 5z H4 —~ - e = oa el - H 4 ¢ BEARING NJ -~ - -H - L S - S T N
= 17—6" (MIN.)— s T L
(PROVIDE | | S : : : +—— CHEEK WALL (TYP.) / ] . ™~
BEARING .
/ —FACE OF - W.P. | 17=9” (MIN.) (TYP.) H—PILES (TYP.) —/ \—FACE OF ABUTMENT 17 (MIN.) CLOSED CEL
ABUTMENT PREFORMED POLY.
EDGE OF DECK————=] A | A EDGE OF DECK FOAM FILLER (TYP.)
(DESIGNER PROVID
(DIM) | (DIM) (DIM) (DIM) (DIM) THICKNESS)
(DIM) (DIM) (DIM) (DIM) (DIM) 2'=3" (MIN.) (DIM) 7X” SPACES @ "X'="X" (DIM) 2'=3" (MIN.)
(OR AS (OR AS
REQUIRED REQUIRED
¢ G-1 —— ¢ G-2 ¢ G=3 ¢ G—4 ¢ G—5 BY %ESIGN) FOUNDATION PLAN BY %ESIGN)
BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE BRG. TYPE DESIGNER: SCALE:1/4"=1"-0"
EL EL EL EL EL Ol LAY, T LAY _ CANTILEVERED FOOTING
ﬁ POUR FOR CHEEK WALL
WITHOUT THE BEAMS AND a b
PLAN AT BEAM SEATS ANCHOR ASSEMBLIES: @ |
SCALE:1/4"=1"-0 -— C.J. '
3 -0 140"
TOP OF DECK AND CHEEK WALL FOR RETURN WALLS
- NTEGRAL ABUTMENT (MIN.) RETURN WALL LONGER THAN 14'—0
EL —1'—9” F“-~~=§§‘
APPROACH SLAB SEAT‘ . : j
EL ' EL E.J. IN ROADWAY

17 (MIN.) CLOSED CELL
PREFORMED POLY. FOAM

FILLER (TYP.)

(DESIGNER
PROVIDE EL

THICKNESS')

7CHEEK / CURTAIN WALL

EL

L cJ. (TYP)

(DIM.)

THE DIAGONAL
DIMENSION OF THFE
PILE PLUS 10 INCHES

BT OB
JANANAN

(2'—0” MINIMUM)

90°

¢ GIRDER OR
W SHAPE

FRONT ELEVATION

¢ BRG.

SKEW ANGLE

SCALE:1/4"=1"=0"

SKEW ANGLE DESIGNATION

-

EASASATZAEN AN

SONVONVS

PILE CUT-0OFF FL.

.
I

FOOTING FEL.

— 2'—0" MIN.

DESIGNER NOTES:

1. THFE

DESIGNER SHALL REFER TO SECTION 11.3.3

(INTEGRAL ABUTMENTS) OF THE RIDOT LRFD BRIDGE
DESIGN MANUAL FOR DESIGN AND DETAILING
REQUIREMENTS AND LIMITATIONS ON THE USE OF
INTEGRAL ABUTMENTS

2. A NOTE SHALL BE PROVIDED ON THE CONTRACT
DRAWINGS STATING THAT THE TOP OF DECK
FELEVATIONS ARE GIVEN AT THE FRONT FACE OF
INTEGRAL ABUTMENTS.

3. UTILITY PASSAGE THROUGH THE INTEGRAL ABUTMENT

SHOULD BE AVOIDED.

(SEE SECTION 11.3.3 OF THE

RIDOT LRFD BRIDGE DESIGN MANUAL).

4. ABUTMENT DETAILS FOR SKEWED ABUTMENTS ARFE
SIMILAR.

LT
g

PROPOSED SLOPE_,

SLEEPER SLAB
(SEE NOTE 8)

STEP FOOTING
AS NECESSARY

RETURN WALL AT SIDEWALK / SAFETY WALK

SCALE:1/4"=1"—0"

5. REINFORCING SHOWN IS MINIMUM ONLY.

6. THE SUGGESTED SCALE FOR ANY ABUTMENT PLAN AND
ELEVATION IS 1/47=1"-0".

7. REFERENCES TO END POSTS AND CENTERLINES OF
RAILING ELEMENTS ARE INTENDED TO REFER TO THE
DETAILS SHOWN ELSEWHERE IN THESE BRIDGE

STANDARDS (SEE APPROPRIATE DETAILS).

8. SLEEPER SLAB AND EXPANSION JOINT IN ROADWAY
MAY BE OMITTED FOR BRIDGE SUPERSTRUCTURE SPANS
60 FEET OR LESS.

9. SEE DWG. 2.22 FOR RETURN WALL DETAILS

REVISIONS
No. | DATE

RHODE [ISLAND

DEPARTMENT OF TRANSPORTATION
BRIDGE STANDARDS

INTEGRAL ABUTMENT

SHEET 1

DRAWING NUMBER:

2.20




9. General Notes
Massachusetts
Integral Abutment Terminology
Construction Notes for Integral Abutments
Pile Notes for Integral Abutments
Designer Notes for Integral Abutments
Ohio
General Notes for Integral Abutment Construction
Pennsylvania
General Notes for Integral Abutments
Wisconsin

Designer Notes for Integral Abutments
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Place these notes on the Construction Drawing containing the Abutment Section
(Dwg. Nos. 12.2.1 thru 12.2.5) and place the Abutment Section Reinforcement

drawing (Dwg. Nos. 12.2.6 and 12.2.7) on that same sheet. Use the appropriate
notes to the particular superstructure type.

CONSTRUCTION NOTES:

1. ALL REINFORCEMENT SHALL BE COATED.

2. DECK SLAB REINFORCEMENT NOT SHOWN FOR CLARITY. CONTINUE

DECK SLAB REINFORCEMENT TO BACK OF ABUTMENT.

5. THE CONTRACTOR SHALL FOLLOW THE DECK PLACEMENT SEQUENCE
AS SHOWN ON THESE CONSTRUCTION DRAWINGS.

4. ALL CONCRETE SHALL CONTAIN SUPERPLASTICIZER TO ENSURE
ADEQUATE CONSOLIDATION.

5. BOTH ABUTMENTS SHALL BE BACKFILLED SIMULTANEOUSLY. NO

MORE THAN TWO (2) FEET OF DIFFERENTIAL BACKFILL HEIGHT SHALL
BACKFILLING SHALL NOT BEGIN UNTIL THE

BE PERMITTED.
ABUTMENT AND DECK CONSTRUCTION IS COMPLETE.

6. ALL UNPAINTED WEATHERING STEEL EMBEDDED IN THE ABUTMENT
AND WITHIN 12" OF THE ABUTMENT FACE SHALL BE PAINTED. THE
FINISH COAT COLOR SHALL MATCH COLOR CHIP NO. 30045 OF
FEDERAL STANDARD 595B.

(Do not include this note if weathering steel is not used.)

/7. THE CONTRACTOR MAY USE MECHANICAL REINFORCING BAR SPLICERS
IN LIEU OF TENSION LAP SPLICES TO FACILITATE CONSTRUCTION.
HOWEVER, NO ADDITIONAL COMPENSATION WILL BE PROVIDED FOR

THE USE OF MECHANICAL REINFORCING BAR SPLICERS.
(Dimension the length required for a Class "C” Lap Splice.

If a Class "C” Lap

Splice will not fit into the depth provided, replace Note 7 with the following:)

MECHANICAL REINFORCING BAR SPLICERS SHALL BE INSTALLED TO
MAKE THIS REINFORCEMENT CONTINUOUS.

8. MECHANICAL REINFORCING BAR SPLICERS SHALL BE INSTALLED AT
STAGE CONSTRUCTION JOINTS FOR ALL TRANSVERSE REINFORCEMENT.

(Do not include this note if stage construction is not used.)

9. THE TOP OF THE APPROACH SLAB SHALL MATCH THE TOP OF THE
ABUTMENT DIAPHRAGM.

/" massDOT
LRFD BRIDGE
MANUAL, PART (0

CONSTRUCTION NOTES

INTEGRAL ABUTMENTS

DATE OF ISSUE
JUNE 2013

DRAWING NUMBER

12.2.11




6a.

6b.

6¢.

INTEGRAL ABUTMENT PILE NOTES:

These Notes shall be modified, if necessary, based upon the recommendations
contained within the Geotechnical Report.

. A TRENCH WITH A DEPTH OF 3'—0" AND A MINIMUM WIDTH OF

2°—6" SHALL BE CONSTRUCTED DIRECTLY BELOW THE BOTTOM OF
THE PILE CAP ELEVATION. AFTER THE PILES ARE DRIVEN, THE
TRENCH SHALL BE FILLED WITH CRUSHED STONE (M2.01.6).

- ALL SPLICES SHALL HAVE COMPLETE PENETRATION BUTT WELDS.

THERE SHALL BE NO SPLICES WITHIN THE TOP 20 FEET OF PILE.
SPLICE WELDS SHALL BE 100% UT.

THE FACTORED AXIAL DESIGN LOAD PER PILE IS X KIPS AS PER

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS STRENGTH | LOAD

COMBINATION. (Designer to specify the Limit State and the Group Load Combination
that produce the highest axial load)

THE FACTORED STRUCTURAL RESISTANCE PER PILE IS X KIPS

AND IS THE PRODUCT OF THE NOMINAL STRUCTURAL RESISTANCE

OF X KIPS AND A RESISTANCE FACTOR OF 0.XX.

THE FACTORED GEOTECHNICAL PILE RESISTANCE IS X KIPS. THE
ESTIMATED TIP ELEVATION IS XXX FEET.

(Use this note only when the Factored Geotechnical Capacity controls the pile axial capacity,
such as from friction or friction and end bearing as specified in the Geotechnical Report.)

THE MINIMUM TIP ELEVATION IS XXX FEET.

(Use this note only when the required pile length is not determined by the required axial
capacity, i.e., lateral loading, scour resistance, or other factors, as recommended in the
Geotechnical Report, determine the pile length.)

PILES SHALL BE DRIVEN TO BEDROCK WITH AN ESTIMATED TIP
ELEVATION OF XXX FEET. HEAVY DUTY PILE SHOES SHALL BE
INSTALLED ON THE TIPS OF ALL PILES. PREFABRICATED PILE
SHOES MAY BE USED IF APPROVED BY THE ENGINEER.

(Include this note only when the Factored Structural Capacity controls the pile axial
capacity due to end bearing on rock as specified in the Geotechnical Report.)

DETERMINATION OF THE DRIVEN PILE RESISTANCE, PILE DRIVING

CRITERIA, AND PILE INTEGRITY SHALL BE PERFORMED USING THE
XX (Designer to specify the Formula Method, WEAP, PDA, Static — Cyclic (Express)
Load Test, Static Load Test, or other system, as recommended in the Geotechnical Report)

DRIVING/TESTING METHOD WITH A RESISTANCE FACTOR OF 0.XX.
PILES SHALL BE INSTALLED TO ACHIEVE A FACTORED DRIVEN
RESISTANCE EQUAL TO OR GREATER THAN THE FACTORED AXIAL
DESIGN LOAD.

THE CONTRACTOR SHALL SUBMIT A PILE SCHEDULE, PILE
INSTALLATION, AND PILE DRIVING/TESTING PLAN FOR REVIEW AND
APPROVAL OF THE ENGINEER.

PILES SHALL CONFORM TO AASHTO M270 GRADE 50.

REQUIRED PILE LOCATION TOLERANCES:

CONFORMANCE TO THE FOLLOWING TOLERANCES IS OF EXTREME
IMPORTANCE TO FOUNDATIONS OF THIS TYPE.

PRIOR TO DRIVING, EACH ABUTMENT PILE SHALL BE HELD BY
TEMPLATE TO WITHIN 1" OF PLAN LOCATION.

AFTER EACH ABUTMENT PILE IS DRIVEN, THE TOP OF THE PILE
SHALL BE WITHIN 3" OF PLAN LOCATION.

> DATE OF ISSUE
7 /2assDOT PILE NOTES

LRFD BRIDGE DRAWING NUMBER
MANUAL, PART I INTEGRAL ABUTMENTS 12.2.12




NOIES:

. Cap Top and Bottom Longitudinal Reinforcement shall be as per Table on Dwg. No.
12.2.13.

. The horizontal leg of the L—shaped connection bars shall be extended into the deck
beyond the inside face of the abutment diaphragm for a length of:
e for Simple Span Bridges:
10% of the Span Length + Ld
e for Continuous Span Bridges:
10%Z of the End Span Length + Ld

. Continue stirrups to bridge seat construction joint or to a level just below approach slab
support bracket, whichever is higher. Specify same spacings as horizontal and vertical
bars.

. Minimum Required Primary (Longitudinal) and Secondary (Vertical) Integral Wingwall
Reinforcement shall be as per Dwg. No. 12.2.13.

. The Fillet Reinforcement as well as the End of Integral Wingwall Reinforcement shall be of
the same size and spacing as the Primary Integral Wingwall Reinforcement.

. The Tension Zone Reinforcement shall be of the same size as the Primary Integral
Wingwall Reinforcement and shall be distributed throughout the tension zone as shown.

. Check constructability of NEBT integral abutment bridges on skew. Ensure sufficient
clearance between flanges and the back of the abutment for placement of reinforcement
and consolidation of concrete. The minimum clear cover between flanges and the back
of the abutment shall be 4”. The abutment thickness may be increased to accommodate
these requirements. Box and Deck Beam ends shall be skewed for this purpose.

. Reinforcement configuration shown is conceptual. The Designer shall modify the
arrangement as necessary by design.

. Deck drains shall be specified for all integral abutment bridges with HMA wearing surface
and shall be located in relation to the abutment diaphragm as shown on Dwg. No. 7.3.17.
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REINFORCING STEEL LIST
MARK | LENGTH | TYPE A B c
A401 9-6* 3 2-6* | 20"
A501 * 1 2-8* *
A502 * ! 2" *
A503 | SERIES * ! 2-2" | SERIES *
A504 * ! 2" *
A505 * ! 2-2* *
A506 * 19 * * *
A601 * 26
D401 8-l 1 I-4” 3-6”
0501 * ! 2-8" *
D502 * 2 22" *
D801 * 18

* = DIMENSION VARIES

STANDARD .
/ 135° BEND 5] )

~

107

A2

A2

RN
F

(/0

\/o .

A2 | A2
TYPE-] TYPE-3 )
TYPE-26
A B
DRANING AS-T-15 5
TYPE-I8 TYPE-19

CLIP TOP FLANGE
IF NECESSARY

APPROACH
SLAB LIMITS

FRONT FACE OF
DIAPHRAGM

BACK FACE OF
DIAPHRAGM

INTEGRAL ABUTMENT PARTIAL PLAN

GENERAL NOTES:

LIMITATIONS:

THIS STANDARD DRAWING PROVIDES PREFERRED AND/ OR TYPICAL

DETAILS FOR INTEGRAL ABUTMENTS. TREAT THE ABUTMENT DIMENSIONS,
CONSTRUCTION JOINTS AND REINFORCING SHOWN IN THIS DRAWING AS
MINIMUM VALUES AND A PERFORM A COMPLETE DESIGN FOR THE ABUTMENT.
DO NOT REFERENCE THESE DRAWINGS IN THE CONTRACT PLANS AND DO NOT
USE AS STANDALONE CONSTRUCTION DRAWINGS.

PROVIDE ALL INFORMATION REQUIRED TO CONSTRUCT THE ABUTMENT IN
THE PROJECT PLANS.

THE INTEGRAL ABUTMENT DETAILS PRESENTED IN THIS DRAWING

ARE INTENDED FOR USE ON STRAIGHT OR CURVED ALIGNMENT

WITH TANGENT SUPERSTRUCTURES WITH A MAXIMUM SKEW OF

30°. AT 0° SKEW, THE MAXIMUM PERMISSIBLE EXPANSION

LENGTH FOR INTEGRAL STEEL BEAM OR GIRDER BRIDGES IS 267’
(400" TOTAL STRUCTURE LENGTH, ASSUMING 2/3 MOVEMENT

COULD OCCUR IN ONE DIRECTION). AT 30° SKEW, THE MAXIMUM
PERMISSIBLE EXPANSION LENGTH FOR INTEGRAL STEEL BEAM AND
GIRDER BRIDGES IS 133’ (200’ TOTAL STRUCTURE LENGTH, ASSUMING
2/3 MOVEMENT COULD OCCUR IN ONE DIRECTION). FOR SKEWS
BETWEEN 0° AND 30°, STRAIGHT LINE INTERPOLATION SHALL BE USED
TO DETERMINE THE MAXIMUM PERMISSIBLE EXPANSION LENGTH.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON A SINGLE ROW OF
PILES. ALLOWABLE PILE TYPES AND SIZES, ALONG WITH MINIMUM
FRISTION PILE LENGTHS, ARE SHOWN IN THE TABLE BELOW.

PILE | MINIMUM LENGTH, FT.
SIZE cLAY SAND
HPIOX42 30 25
HPI2x53 35 25
HP14x73 40 30
127 CIP 45 30
147 CIP 50 35

IF THE MINIMUM LENGTH SHOWN IN THE TABLE ABOVE CANNOT BE
OBTAINED, THEN THE DESIGNER SHALL PROVIDE CALCULATIONS TO
SUPPORT THE USE OF A SHORTER LENGTH, AND, IN THE CASE OF
PILES DRIVEN TO REFUSAL ON BEDROCK, REFER TO BDM SECTION
305.3.5.7. THE CALCULATIONS SHALL DEMONSTRATE THAT ADEQUATE
LATERAL RESISTANCE IS AVAILABLE, THAT NO LATERAL DEFLECTION
OCCURS AT THE BOTTOM OF THE PILES, AND THAT THE COMBINED
AXIAL COMPRESSION AND FLEXURE IN THE PILES SATISFIES THE
REQUIREMENTS OF THE AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS.

PILE TYPES AND SIZES OTHER THAN THOSE SHOWN IN THE TABLE
ABOVE SHALL NOT BE USED UNLESS APPROVED BY THE DEPARTMENT.
THE MAXIMUM ALLOWABLE PILE SPACING IS 8°. THE MINIMUM
ALLOWABLE PILE SPACING IS 3 PILE DIAMETERS. THE PILE DIAMETER
FOR AN HP SHAPE SHALL BE TAKEN AS THE DIAGONAL DISTANCE
BETWEEN FLANGE TIPS.

RAILING

D401

-

i

/.

T
1
T
|
|
|
-

DIAPHRAGM PROTRUSION /

UNDERNEATH RAILING.

HEIGHT, H, SHALL MATCH
THICKNESS OF APPROACH
SLAB AND APPROACH SLAB

SEAT.

APPROACH SLAB
SEAT (BEYOND)

W
DIAPHRAGM

SECTION B-8

(APPLIES AT BOTH ENDS OF ABUTMENT)
(BEAM & APPROACH RAILING NOT SHOWN)

LIMITATIONS CONT'D:

THE HEIGHT OF THE PILE CAP SHALL NOT EXCEED 7'-6”.

INTEGRAL ABUTMENTS SHALL BE SUPPORTED ON AT LEAST 4 PILES.
FOR PHASED CONSTRUCTION PROJECTS, EACH PHASE SHALL BE
SUPPORTED ON AT LEAST 4 PILES.

INTEGRAL ABUTMENTS SHALL NOT BE USED WHERE THERE ARE
CONCERNS ABOUT SETTLEMENT OR DIFFERENTIAL SETTLEMENT.

DESIGN SPECIFICATIONS:

THIS STRUCTURE SHALL CONFORM TO THE LATEST “LRFD BRIDGE
DESIGN SPECIFICATIONS” ADOPTED BY THE AMERICAN ASSOCIATION
OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS AND THE ODOT
BRIDGE DESIGN MANUAL .

DESIGN LOADING:

HL-93 LIVE LOAD
FUTURE WEARING SURFACE (FWS) OF 0.060 KSF

DESIGN DATA:

CONCRETE CLASS QC2 - COMPRESSIVE STRENGTH 4.5 KSI
(SUPERSTRUCTURE)
CONCRETE CLASS QCl - COMPRESSIVE STRENGTH 4.0 KSI
(SUBSTRUC TURE)
REINFORCING STEEL - MINIMUM YIELD STRENGTH 60 KSI
STRUCTURAL STEEL - ASTM A709 GRADE 36 OR 50 - YIELD
STRENGTH 36 OR 50 KSI
(THE DESIGNER SHALL SPECIFY THE
REQUIRED STEEL GRADE AND YIELD
STRENGTH IN THE BRIDGE GENERAL

NOTES)
STEEL H-PILES - ASTM A572 - YIELD STRENGTH 50 KSI
PAINTING OF STRUCTURAL STEEL:

THE ENTIRE SURFACE AREA ENCASED WITHIN THE ABUTMENT
DIAPHRAGM AND EXTENDING -0’ OUTSIDE THE DIAPHRAGM,
SHALL BE COATED WITH A SHOP APPLIED, INORGANIC ZINC
PRIME COAT ACCORDING TO C&MS 514. NO ADDITIONAL
COATINGS ARE REQUIRED ON THE EMBEDDED STEEL
SURFACES. THE COST OF APPLYING THE PRIME COAT IS
INCIDENTAL TO THE BID FOR STRUCTURAL STEEL. REPAIR
COATING DAMAGED BY WELDING ACCORDING TO C&MS 514.22.

ELASTOMERIC BEARING ASSEMBLY:
UTILIZE A WIDE FLANGE SHAPE IN LIEU OF AN HP SHAPE IN

THE BEARING ASSEMBLY IF THE STRUCTURAL STEEL FOR THE
MAIN MEMBER IS WEATHERING STEEL.

DESIGN AGENCY
OFFICE OF
STRUCTURAL ENGINEERING

07-17-20
DATE

T Y

ADMINISTRATOR

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

REVISIONS

ICD-1-20

STANDARD BRIDGE DRAWING
INTEGRAL CONSTRUCTION DETAILS
FOR STEEL AND GIRDER BRIDGES
ON FLEXIBLE ABUTMENTS

N
[~
N




STEEL I-GIRDERS SHOWN | . P/S CONCRETE GIRDERS SHOWN GENERAL NOTES

4/ -Q"

PIPE PILES SHOWNXX | | H-PILES SHOWN %% 1. ALL DIMENSIONS GIVEN IN U.S. CUSTOMARY UNITS.
SLAB (TYP.) 2. DESIGN SPECIFICATIONS
. -AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
-PENNDOT DESIGN MANUAL PART 4, VOLUME 1, PART BsmDESIGN SPECIFICATIONS ANDmVOLUMEm25 APPENDIX G
3. PROVIDE MATERIALS AND WORKMANSHIP IN ACCORDANCE WITH PUBLICATION 408 AND THE CONTRACT SPECIAL PROVISIONS.
4.  MATERIAL STRENGTH
— — -REINFORCEMENT STEEL fy = 60 KSI
= R I - o -CONCRETE f’c = 4000 PSI (CLASS AAAP CONCRETE) FOR DECK SLABS, APPROACH SLABS, AND END DIAPHRAGMS
T" z| a2 AND WINGWALLS ABOVE CONSTRUCTION JOINT, MODULAR RATIO (Es/Ec) n = 8.
2asy f'c = 3500 PSI (CLASS AA CONCRETE) FOR BARRIERS, MODULAR RATIO (Es/Ec) n = 8.
EJTY f'c = 3000 PSI (CLASS A CONCRETE) FOR CAP BEAM AND WINGWALLS BELOW CONSTRUCTION JOINT,
‘ ‘ S22z MODULAR RATIO (Es/Ec) n = 9.
=" a3 5.  DEAD LOAD
‘ ‘ ‘ ‘ = -DENSITY OF NORMAL WEIGHT CONCRETE = 150 PCF
-FUTURE WEARING SURFACE = 30 PSF
— ! | 6.  LIVE LOAD
\ ‘ Yo TH / I %< -LIVE LOAD IS CALCULATED ASSUMING ALL POTENTIAL LANES ARE LOADED. USE A MULTIPLE PRESENCE FACTOR OF 1.0
ELASTOMER]C PAD (TYP.) CONSTRUCTION JOINT ( TYP.) - FOR DESIGN OF THE INTEGRAL ABUTMENT CAP AND SUPPORTING PILES.
‘ ‘ Wi 3 -THE LIVE LOAD IS ASSUMED TO BE EVENLY DISTRIBUTED TO ALL PILES.
\ T h 52 7. DYNAMIC LOAD ALLOWANCE ( IM) = 33% IS APPLIED TO LIVE LOADS ON THE ABUTMENTS AND THE PILES IN ACCORDANCE WITH ARTICLES
‘ H M H H H H %<£°8 A3.6.2.1 AND D3.6.2. 1.
‘ | | ) ‘ © 8.  DESIGN CONTROLS
-CONCRETE COVER: INTEGRAL ABUTMENT ( I.e., CAP BEAM AND END DIAPHRAGM) AND WINGWALLS = 3"
—~—FPIPE PILE (TYP.) R H-PILE (TYP.) —= -UNLESS OTHERWISE INDICATED, USE THE FOLLOWING MINIMUM REINFORCEMENT SPLICE LENGTHS:
1 -e MIN. , Toqw s soom
TYP) #4 2 -qn #6 3/ -1 #8 5/-1 #10 8/-2
10’ -0" MAX. . 10 -0" MAX. * K K #5 2/ -Tn #7  3/-10" #9 6/ -5" #1110’ -0"
-Q" OR 2.5 x PRE-AUGERED HOLE 3’-0" OR 2.5 x -BAR SIZE: MAXIMUM BAR SIZE #11
DIAMET FOR PIPE DIAGONAL DIMENSION
PILES MIN. SHELL (TYP.) FOR H-PILES MIN. MINIMUM BAR SIZE #4
TYPICAL ELEVATION 9.  FOR DESIGN CONTROLS OF DECK AND BARRIERS, SEE STANDARD DRAWING BD-601M.
10.  USE ONLY ONE ROW OF VERTICAL PILES PER ABUTMENT. PILES MAY BE H-PILES OR PIPE PILES. FOR H-PILES, ORIENT THE
% DEPTH OF ABUTMENT BELOW CONSTRUCTION JOINT IS 3’-3" AT SHALLOWEST POINT (SEE DM-4 AP.G. 1.4. 1) WEB PERPENDICULAR TO THE LONGITUDINAL AXIS OF THE GIRDER OF THE END SPAN. TAPERED PILES MAY BE USED PROVIDED
THE MAXIMUM DIFFERENCE BETWEEN THE MINIMUM AND MAXIMUM CAP DEPTH WILL NOT EXCEED 1’-0" FOR SKEW THE TAPER POINT IS BELOW THE POINT OF CONTRAFLEXURE.
<B0° OR 1°-6" FOR SKEW = 80°. 11.  ALL REINFORCING BARS ARE TO BE EPOXY COATED.
%% BOTH H-PILES AND PIPE PILES MAY BE USED WITH STEEL OR CONCRETE GIRDERS. GALVANIZEwTOPmI54=0"uENGTH 12. USE ONLY NORMAL WEIGHT CONCRETE FOR WINGWALLS AND ABUTMENTS.
OF THE PILES OR ENTIRE PILES LENGTH. 13.  DETAIL ALL BARS ON THE CONTRACT DRAWINGS.
*%% THE MAXIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT, 14.  PROVIDE A TROWEL SMOOTH SURFACE OF THE CONSTRUCTION JOINT DIRECTLY UNDER THE GIRDERS AND THE AREA EXTENDING
MEASURED ALON? wTHdE 1S|KE/W2§ SHALL BE THE LARGER OF: 2" QUTSIDE OF THAT AREA. ON ALL OTHER CONSTRUCTION JOINTS, PROVIDE A RAKED SURFACE.
o2 -6" AND W*IPTI6/2)  ROUNDED UP TO THE NEXT 3" INCREMENT) 15,  PROVIDE ¥i" THICK, 50 DUROMETER NEOPRENE PADS UNDER ALL GIRDERS. ALL PADS WILL BE 12" ALONG THE
sin (8) LENGTH OF THE BEAM AND MATCH THE WIDTH OF THE BEAM MINUS ANY CHAMFERS. BLOCK THE AREAS UNDER THE GIRDERS NOT IN
e WHERE: Ws WIDTH OF WINGWALL AT REAR FACE OF INTEGRAL ABUTMENT, NEGLECTING THE 1’ HAUNCH ( ft.) CONTACT WITH THE BEARING PADS USING 1" THICK BACKER RODS.
e dpile: OUTSIDE DIAMETER FOR PIPE PILES OR PILE DEPTH FOR H-PILES (ft.) 16.  TAKE LIMITS OF FILL BEHIND THE ABUTMENT AND THE WINGWALLS AS SHOWN ON STANDARD DRAWING RC-12M.
THE MINIMUM EDGE DISTANCE BETWEEN THE CENTERLINE OF THE PILE AND THE END OF THE ABUTMENT,
MEASURED ALONG THE SKEW, SHALL BE THE LARGER OF: 17.  FOR DETAILS OF INSERTS IN PRECAST CONCRETE BEAMS, SEE STANDARD DRAWING BD-655M IN ADDITION TO SHEETS 2 AND 8
o 1/-6" OF THIS STANDARD.
o THE DISTANCE REQUIRED TO PROVIDE 3" CLEARANCE FROM THE PILES 18.  FOR DETAILS OF APPROACH SLABS FOR INTEGRAL ABUTMENT BRIDGES, SEE STANDARD DRAWING BD-628M.
TO THE HORIZONTAL REINFORCEMENT EXTENDING FROM THE WINGWALL. 19.  PLACE ALL GIRDERS, INCLUDING BOX BEAMS, WITH THEIR WEBS VERTICAL. STEP TOP OF CAP BEAM TO PROVIDE THE CORRECT
BEAM SEAT ELEVATION. CHANGE HAUNCH THICKNESS ACROSS THE WIDTH OF THE GIRDERS TO PROVIDE THE CORRECT
ROADWAY CROSS-SLOPE AND SUPERELEVATION. SLOPE BEAM SEAT IN THE LONGITUDINAL DIRECTION TO MATCH BOTTOM OF BEAM.
20.  THE BOTTOM OF THE ABUTMENT MAY BE HORIZONTAL. HOWEVER, THE VARIATION IN THE PILE CAP DEPTH FROM ONE END OF
THE ABUTMENT TO THE OTHER DUE TO SUPERELEVATION IS LIMITED TO 1/-6" [1’-0" FOR SKEWS LESS THAN
80 DEGREES]. FOR SUPERELEVATIONS THAT WOULD RESULT IN GREATER VARIATIONS, THE BOTTOM OF THE ABUTMENT MUST BE
J WX STEEL I-GIRDERS SHOWN _, . P/S CONCRETE GIRDERS SHOWN PARALLEL TO THE SLOPE OF THE ROADWAY. FOR THE REINFORCEMENT SHOWN, THE PILE CAP IS TO BE A MINIMUM 3'-3"
N PIPE PILES SHOWN 4 ‘ ‘ H-PILES SHOWN a %‘/'*“)( THICK, WITH A MAXIMUM DEPTH OF 4’-3" FOR SKEWS LESS THAN 80 DEGREES, AND A MAXIMUM DEPTH OF 4’-9" FOR
— s SKEWS GREATER THAN OR EQUAL TO 80 DEGREES. PILE CAP DEPTHS GREATER THAN 4’-3" FOR SKEWS LESS THAN 80
\m < e DEGREES AND PILE CAP DEPTHS GREATER THAN 4’-9" FOR SKEWS GREATER THAN OR EQUAL TO 80 DEGREES MUST BE
N APPROVED BY CHIEF BRIDGE ENGINEER.
21, INTEGRAL ABUTMENTS AT OPPOSITE ENDS OF A BRIDGE SHALL BE THE SAME DEPTH EXCEPT FOR VARIATIONS DUE TO DIFFERENCES
R.F.OF ABUT. CLIP CORNERS TOP AND BOTTOM ON IN ROADWAY CROSS SLOPE OR SUPERELEVATION. THE BEAM SEAT MUST BE PARALLEL TO THE ROADWAY GRADE ,sIN=THE=LEONGITUDINAL=DIRECT-ION:
FLANGES AS REQUIRED 22.  DETERMINE THE MINIMUM DIAMETER OF THE PRE-AUGERED HOLES IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.4.2.1.
6"MIN. ( TYP. ) 23,  BEAM DEPTH IS RESTRICTED TO A 6’-0" MAXIMUM DEPTH WHEN USED FOR INTEGRAL ABUTMENT UNLESS APPROVED BY
- CHIEF BRIDGE ENGINEER.
° 24.  USE OF ADJACENT BOX BEAMS IS NOT PERMITTED, DETAILS FOR BEAMS LESS THAN 1/-5" ARE NOT INCLUDED IN THIS STANDARD.
~ 25.  SKEW LIMITATION FOR INTEGRAL ABUTMENTS PER SECTION 1.2.2 OF DESIGN MANUAL, PART 4 APPENDIX “G".
: 26.  FLARED WINGWALLS ARE NOT TO BE USED WITH INTEGRAL ABUTMENTS. REFERENCE APPENDIX "G" OF DESIGN MANUAL PART 4 SECTION 1.4.4.
< 27.  BOTH THE TYPICAL AND ALTERNATE SIDEWALK DETAILS MAY BE USED ON INTEGRAL ABUTMENT BRIDGES. IF USED, THOSE DETAILS MUST BE
~ CARRIED THROUGH THE APPROACH SLAB.
28.  ALL REINFORCEMENT STEEL BARS SHOWN MEET THE REQUIREMENTS OF ASTM A 615, A 996 OR A 706.
29,  THE STLRFD SOFTWARE REQUIRES BEARING STIFFENERS AT THE CENTERLINE OF BEARING AND ALSO CONSIDERS THE GIRDERS TO BE LATERALLY
BRACED AT THE CENTERLINE OF BEARING. THE DESIGNER IS RESPONSIBLE FOR DETAILING THE BEARING STIFFENERS. THE LATERAL BRACING
\ (END DIAPHRAGM) IS TO BE OMITTED AND THE FOLLOWING NOTE ADDED TO THE CONSTRUCTION DRAWINGS:
\ ' | FRE-JUCERED HOLE (1MF.) IF REQUIRED ® THE CONTRACTOR IS RESPONSIBLE FOR TEMPORARY BRACING OF THE GIRDERS. PLACE THE #8 REINFORCEMENT BARS THROUGH THE
SEE NOTE 22 THIS SHEET. (FOR CLARITY, .
= GIRDER (TYP.) \ \ ALUGERING IS NOT SHOWN AT ALL PILE BEAMS AND THE CAP FORMWORK PRIOR TO PLACING ANY DECK CONCRETE.
TYPICAL PLAN LOCATIONS.) PROVIDE SHELL TO KEEP HOLE 30.  SUPERSTRUCTURE MUST BE ERECTED AND CONNECTED TO THE
OPEN IF REQUIRED. INTEGRAL ABUTMENTS PRIOR TO PLACING BACKFILL BEHIND
THE ABUTMENTS. COMMONWEALTH OF PENNSYLVANIA
t WINGWALL WIDTH MAY VARY BASED ON BARRIER TYPE SELECTED. 31.  IF_AN INTEGRAL ABUTMENT BRIDGE IS BEING REDECKED, THE DEPARTMENT OF TRANSPORTATION
" END DIAPHRAGM MUST BE REMOVED COMPLETELY PRIOR TO DECK
A EXTERIOR BEAMS TO BE LOCATED TO PROVIDE 3" CLEAR TO THE HORIZONTAL REINFORCEMENT EXTENDING e I A A Y BUREAU OF PROJECT DELIVERY
FROM THE WINGWALLS. PAVEMENT TEMPERATURE FORCES AND EARTH PRESSURE.
1. DETERMINE THE MOVEMENT REQUIREMENTS AND THE OPENING OF THE EXPANSION DAM FOR THE EXPANSION JOINT BETWEEN THE o TCONCRETE DECK SiAB
ABUTMENT AND DETACHED WINGWALLS, AT THE TIME OF CONSTRUCTION, IN ACCORDANCE WITH DESIGN MANUAL, PART 4 AP.G.1.6.
2. BOND THE PREFORMED NEOPRENE COMPRESSION SEAL BETWEEN THE ABUTMENT AND THE DETACHED WINGWALL EXPANSION JOINTS BD-628M | BRIDGE APPROACH SLABS INTEGRAL ABUTMENT
(SEE SECTION M-M ON SHEET 5) TO BOTH THE ABUTMENT AND THE DETACHED WINGWALL. BD-655M | TYPICAL SUPERSTRUCTURE SECTIONS
3. BOND THE CLOSED CELL NEOPRENE SPONGE IN THE DETACHED WINGWALL EXPANSION JOINTS (SEE SECTION M-M ON SHEET 5) BD-656M | TYPICAL LONGITUDINAL SECTIONS
TO THE WINGWALL. RECESS THE NEOPRENE SPONGE Y»" INTO THE WINGWALL. BC-736M | REINFORCEMENT BAR FABRICATION DETAILS LAYOUT AND GENERAL NOTES
4, THE WATERPROOF ING MEMBRANE ACROSS THE EXPANSION JOINT BETWEEN THE INTEGRAL ABUTMENT AND DETACHED WINGWALLS -
WILL BE IN ACCORDANCE WITH PUBLICATION 408, SECTION 680. THE MEMBRANE SHALL SPAN THE WIDTH OF THE RECESS IN BC-T39M gziggi géi?ﬁg;o CUIDE RAIL TRANSITION
THE ABUTMENT AND IN THE DETACHED WALL, AND SHALL HAVE 8" BONDED ON EACH SIDE. THE LENGTH OF THE BC-751M
MEMBRANE SHALL BE 6" LONGER THAN THE SPANNED LENGTH (i.e. 6" SLACK) AT THE TIME OF gc-788M | TYPICAL WATERPROOFING AND
INSTALLATION. SEE DETAIL P ON SHEET 6. EXPANSION DETAILS RECOMMENDED APR.29, 2016 |RECOMMENDED APR.29, 2016 SHEET 1 OF 9
5. PAINT THE CONTACT SURFACE BETWEEN THE APPROACH SLAB AND WINGWALL WITH AN APPROVED BOND BREAKER AND RC-12M | BACKFILL AT STRUCTURES .
SEAL WITH AN APPROVED SEALER. Threa P Moo SBeond BTt D _
REFERENCE DRAW I NGS CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DEL IVERY B D 6 6 7 M




DESIGNER NOTES

\ééE‘C\EENGTHS FOR HORIZONTAL BARS SHALL BE BASED ON A "CLASS C" TOP TENSION LAP

STEEL TROWEL TOP SURFACE OF ABUTMENTAPLACE WING BARS AND DOWEL BARS SHALL BE EPOXY COATED.

r‘*“t BRC. & PLES ¢ BRG MULTIPLE LAYERS OF POLYETHYLENE SHEETS poVER PILING SPACING IN ABUTMENT BODY SHALL BE 8-0" MAX. FOR ALL TYPES OF PILING.
& PILES ENTIRE ABUTMENT TOP BEFORE PLACING BEARING THE_MAX. PILE SPACING FROM_THE END OF THE ABUT.BODY TO THE FIRST PILE SHALL
PADS AND/OR SUPERSTRUCTURE. TOTAL THIY(NESS BE THE MINMUM OF ONE-HALF PILE SPACE OR 2'-6".
r-3" 1-3@ ’ TOTAL LENGTH OF [AT) BARS SHALL BE > TO WING LENGTH.
4" X /5" PREFORMED 4" X /5" PREFORMED MIN. MIN on
JD\NT/ZF\LLER ] JU\NT/EJLLERE *s sars a1 1-0" O CONCRETE POURED UNDER WATER WILL BE ALLOWED AND SHALL BE DONE IN ACCORDANCE
— 5 BaRs AT 1-0" | WITH SECTION 502.3.5.3 STANDARD SPECIFICATIONS.
B
/ Yo seve— — — Zé Te ~ -|| S 0" MIN.INTO BEAM SEAX THE SEMI-EXPANSION SEAT SHALL BE USED WHEN REQUIRED AS STATED IN CHAPTER 12,
O 4" BEVEL r\ «a Bars > O “ . FIGURE 12.7-10F THE BRIDGE MANUAL OR WHENEVER A WING PILE IS REQUIRED.
h A 4 BARS Oflf e THE FIXED SEAT CANNOT BE USED WHEN A WING PILE IS REQURED (SEE STD. 12.02
|/ I | v FOR CRITERIA).
[ —
. v T £ S g WHEN THE BOTTOM OF GIRDER SLOPES MORE THAN 1%, SLOPE THE BEAM SEAT
f T - 4 BARS AT I-6" MAX. SPA.
o z ® "EE f (3 BARS MIN.BETH.BEAV SEATS) BASED DONGIUDIAL CRADE' OF GHOER (PERCENT)
= "6 BARS - . H - CAMBER EFFECT = 4(RC)/L X 100 (PERCENTI, WHERE:
3 3l 2'-6" ! (I'-6" MAX. SPA. FF) 5 X 26 —Edsars @ RC = RESIDUAL CAMBER (INCHES)
= E{Y N 6 BARS —| L = GIRDER LENGTH (INCHES)
@t | . _— 2| &| | (r-6" MAX. SPATFF) (SEE STANDARD 13.01 FOR SLOPED SEAT DETAIS)
55 |9 TOP OF BERM 4 BARS 2-3° LONG sl & S *4 BARS 2'-3" LONG
o 7@ ’/‘ / 2 BARS PER PILE. o| @ @l TOP OF BERM / / 2 BARS PER PILE. ABUTWENT DETALED WTHOUT STRUCTURAL APPROACH SLAB. SEE STO. 1210 THRU 123
) .
[EIBARS
— = ® =5 BaRs AT 9" spa. (I FEUSE 3/4" THICK FILLER FOR SLAB STRUCTURES.
i / | IN_ OUTSIDE THIRDS OF BODY
S 3 5 gaRs AT 9" spa. [l » LENGTH AND 5 BARS AT LEGEND
2 E 3 z I-0" SPA.IN MIDDLE THIRD.
& 2 S D e BoDY & ? P *5 BARS (COATEDI AT I-0" (2-0" LONG). THESE BARS MAY BE PLACED
& | L 50" SPA.IN MIDOLE THIRD. & PIPE UNDERDRAN AFTER CONCRETE IS POURED BUT BEFORE INITIAL SET HAS TAKEN PLACE.
wla WRAPPED (6-INCH)
.- ] O PIPE_UNDERDRAIN (SEE_STD. 9.01 FOR > WHEN THIS DIMENSION > 4" THIS ADDITIONAL REINFORCEMENT
T ! WRAPFED (6-INCH) /\ \ ADDITIONAL DETALS SHALL BE ADDED. MAX.SPA.OF HORIZ.*4 BARS = I-0".
6 BARS ADDITIONAL DETAILS i @ USE I-3"FOR SLAB SPANS AND FOR GIRDER SPANS WITH NO PAVING NOTCH.
AND NOTES) USE I-6" FOR GIRDER SPANS WITH NO PAVING NOTCH, BUT WHERE 36W", 45W",
P "6 BARS 54", 54W", 70", T2W" OR B2W" GIRDERS ARE USED, AND SKEW > 25°.
VN USE 1-3" FOR SLAB SPANS WITH A PAVING NOTCH., BUT NO STRUCTURAL
: S wRAPS OF *4 BARS . APPROACH SLAB.
21" DIA. 28'-0" LONG. 43 0\ USE 1-1I" FOR GIRDER SPANS WITH A PAVING NOTCH, BUT NO STRUCTURAL
USE FOR ALL TYPE OF PILES. APPROACH SLAB.
TYPE Al WITH FIXED SEAT TYPE Al WITH * USE 17" FOR SLAB SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)
SEMI-EXPANSION SEAT USE 2'-3" FOR GIRDER SPANS WITH A STRUCTURAL APPROACH SLAB. (STD. 12.10)

.D\MENS\DN IS FROM BOTTOM OF ABUTMENT TO LOW BEAM SEAT OR LOW
SIDE OF SLAB TYPE SUPERSTRUCTURE.

Vm” RUBBERIZED MEMBRANE WATERPROOFING. SEAL ALL HORIZONTAL
AND VERTICAL JOINTS ON BACKFACE.

AKEYED CONST. JOINT FORMED BY BEVELED 2" x 6".
% % WINGWALL WIDTH SHALL BE I'-6" WHEN TYPE "M" RAILING, VERTICAL

FACE PARAPET "TX", OR SINGLE SLOPE PARAPET "56SS" IS USED.
WINGWALL WIDTH SHALL BE 1'-9" WHEN TYPE "NY3" OR "NY4" RAILING IS USED.

USE *5 BARS AT 6" SPA.IN OUTSIDE THIRDS OF BODY LENGTH WHEN THE
WING LENGTH > 20'-0" AND WING HEIGHT > 10'-0".

QWHEN BODY SECTION IS > 50'-0"+ LONG PROVIDE VERTICAL CONSTRUCTION
JOINT. RUN BAR STEEL THRU JOINT AND SEAL JOINT WITH 18" RUBBERIZED

WING WITHOUT PILE WING WITH PILE TDEME?ANE WATERPROOFING. SEE STD.12.03 FOR ALTERNATE CONSTRUCTION

TMBLE )\ )\M)\)\M

BAR_SIZE | DISTANCE*
"5 19"
"6 21
=7 2-9
*8 3-8
] a7
=10 5-10"

* OR_EQUIVALENT STD. HOOK
USE STRAIGHT BARS WHEN POSSIBLE

[W] BARS
SEE STD. 12.02
TABLE A

SKEW

e

NGLE
NG

f=— REF., LINE

[ BARS
. BETWEEN SEE STD. 2.0
S - BEARING PAD TABLE A

SEE TABLE \ M
€ OF ROADWAY —=

\ BAR
6-*6 BARS

BARS SLOPED BTWN. BEAM SEATS \
SEE STD. 12.02 TABLE A 0 v v STD. HOOK
(2 TO WING LENGTH) r / \
| T T
BARS

SEE STD. 12.02 TABLE A
(2 TO WING LENGTH)

!/2" FILLER-TO EXTEND FROM BRIDGE SEAT TO TOP
OF CONCRETE PARAPET OR TO TOP OF WING FOR STEEL
RAILINGS. FILLER INCLUDED IN  WING LENGTH.

*®4 BARS AT I'-0"
‘ ABUTMENT ENDS
0

*5 BARS AT I'-0"
SEE STD. 12.02

ABUTMENT TYPE Al

/2" FILLER-TO EXTEND

4" X_!/" PREFORMED -
Z?Ogosgr‘iDEGTEE SPEAARTAPTEOT o SEE STD. 13.01FOR CRITERIA OF JO\NT/EJLLER. LENGTH ¥a v-GROOVE Y/»" PREFORMED JOINT (INTEGRAL ABUTMENT)
OR TO TOP OF WING FOR WHEN TO SLOPE BEAM SEATS \ OF ABUTMENT fig ¥a" CORK FILLER ON VERTICAL FILLER UNDER GIRDER
8 PLACE_STIRRUPS AND BEAM SEAT FACES THAT RUN FLANGE IN FRONT OF \SCONS,
N I | BB ot | PURRE o s [BUREAU OF
€ oF G‘RDER;;\ CLEAR BRG. SEAT BY 3' MiN, | 'O ABUT.BODY. 2 3 _I_I_
CLEAR PILES BY 9" MIN. oﬂwf S RU@ URES
SLAB SPAN WITH GIRDER SPAN WITH SLAB SPAN WITH GIRDER SPAN WITH ] ] DATE:
FIXED SEAT FIXED SEAT SEMIEXPANSION SEAT SEMIEXPANSION SEAT APPROVED: Bill Oliva 20

STANDARD 12.01



10. Miscellaneous Integral Abutment Bridges State DOT Standard Details
Ilinois

Integral Abutment Drainage Details

Semi-Integral Abutment Drainage Details

Integral Abutment Headed Bar Placement
Iowa

Deck and Drainage Details

NOTE: Iowa has many of these details for various roadway lengths

Massachusetts

Pedestal Plan Details

Deck Placement Sequence

Integral Abutment Backfill

Utility Details at Abutment
Pennsylvania

Waterproofing and Scour Protection Details
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#8 v(E) headed bars at 11" cts.

/ Bk. of Abut.
H

i N 1-#8 V(E) headed bar
s typ. typ. each side of beam, typ. &
- =t ,'
1-#8 v(E) headed bar E’“lb / | 0 ™
each end N : N : '
i ,
3]/211
typ.
#8 v(E) headed bars #8 v(E) headed bars
at 11" cts., each end at 11" cts., typ. btwn. bms.
Limits of bottom
beam flange
PLAN
(For Steel Beams)
#8 v(E) headed bars at 11" cts.
Bk. of Abut.
. / 1
¥ 1
? I I 3 3 1-#8 v(E) headed bar
typ typ./ each side of beam, typ. =
s - | )
1-#8 v(E) headed bar Enji‘ [ / § G
each end . .
‘ e . .
3]/2::
typ.
#8 v(E) headed bars #8 v(E) headed bars
at #8" cts., each end at £8" cts., typ. btwn. bms.
Limits of bottom
beam flange
PLAN
(For Concrete Beams)
BAR V(E)
(Headed)
INTEGRAL ABUTMENT
HEADED BAR PLACEMENT
Figure 5 lllinois

ABD 19.8




CORRECTION 04-14 - ADDED REFERRAL NOTE TO SUMMARY QUANTITIES SHEET FOR THE DRAIN WEIGHT. NOTE ABOUT CHOICE OF EPOXY OR STAINLESS STEEL DECK TO BARRIER RAIL BARS.

ENGLISHINTEGRALBRIDGES.DGN 4380 - THIS SHEET ISSUED |1-06. LRFD DESIGNED DECK.

30’-0 ROADWAY

TABLE OF -7 15'-0
SIZE OF ‘b2 ‘' BAR LEVEL 12'-0 TANGENT ON 2.0 7% SLOPE 3'-0 PARABOLIC
CROWN DECK AREA = 22.67 SQ.FT.
LONGEST
DECK AREA DOES NOT
ADJACENT SPAN BAR — — =} mo INCLUDE THE NOMINAL
BEAM SIZE " " ~ I INCH HAUNCH.
A,B&C D T Z— SYMMETRICAL ABOUT i
30-0 5 2| 15| 16 § ROADWAY
34-2 350 5 FOR DETAILS OF
- - 8 IO‘S SP.e@ 0'-9=3'-9 10 8| TYPICAL 5bl SPACING RAIL AND RAIL
o o > o © Tl (ToP oF DECK ) REINFORCING
32 g gg g g I'-13 6 SP.@ 0'-9=4'-6 I"-13| TYPICAL 5bl SPACING SEE STANDARD
- - BARRIER RAIL
50'-10 55'-0 3 5 - 551 BARS (BOTTOM OF DECK ) b2 SPACING I'-1}, 6 SP.@ 0'-9 = 4'-6  I’-1} SHEET.
55'-0 60’-0 6 i) BARS%AT 0" ¢ TOP OF DECK
- B J ‘s
gg,_i 65'-0 s (CENTERED BETWEEN 6a ! Sbl T ﬂ ﬁ ﬂ ﬂ ﬂ ﬂ H
e 7 BARS IN TOP OF DECK) o ‘
7178 700 = | x 8 x 0'-8 4,8 ) 6a e 10" ¢'S 5b|
75-10 75'-0 8 INDENTATION ‘ ‘ < o /'
800 300 5 SPACED @ 2'-0 o \ , - ———— LI
85'-0 8 o S B T R S P P | B AP S S e ST R S8 S S A S S S v T oy —~ —
®© Py -;‘.-.-.- s R o — ..-.»
2900 : 3 NN NN RN R ‘
100'-0 9 - é—SdZ ’1  cr A HEETGE
105'-0 3 >
[10'-0 9 B
REDRAW FOR A & B ] 541
THE MIDPOINT OF THE ‘b2’ BAR IS TO BE [543 562
PLACED AT THE ¢ OF PIER. BEAMS TO ALIGN N &\ \ ‘
FOOTING & BACKWALL - = - = r [~ 5ed
i i A —
FACES. DIMENSION )+ T o = oo
[ ’_ 8g | —] ) , o -
3'-2 BECOMES 3’-I. “»Jj ¢ T . ) L s3x 7.5 §'¢ x 1'-3 V-7 ROD (BENT ).
© 30 x 1-3 COIL ROD
TOP OF DECK f«lﬁ % COIL ROD —
STRAIGHT LINE BETWEEN HAUNCHES 3 % v >
[ s CONSTRUCTION
JOINT
© w ® )
3-2 4 BEAM SPACES @ 6'-9 = 27'-0
- ; HALF SECTION NEAR ABUTMENT HALF SECTION NEAR PIER
=i QOEIEEE%ESL%NDQA&ECK NOTE : FOR DETAILS OF INTERMEDIATE DIAPHRAGMS SEE DESIGN SHEET ?27.
A L LENGTH OF S3 x 7.5
INTERIOR BEAMS 4 ) k ( ABUTMENT BEAM SEAT)
BEAM BOTTOM LENGTH OF
— FLANGE WIDTH S3 x 1.5
1" § x 0'-10 | : —
STRAIGHT LINE WELDED ON OPPOSITE -5 I'-32
BETWEEN HAUNCHES SIDES OF DRAIN TO s 61
e SERVE AS ANCHOR. ,
-7 E < 1’-10 1'-8%
LEVEL TOP OF DECK
& A D SUPERSTRUCTURE NOTES:
T4 I o "
HOLES IN EACH OUTSTANDING LES <Rt BRIDGE DECK AS SHOWN INCLUDES 1* INTEGRAL WEARING NOTE: HSTAINLESS STEE,!. LEVEL OR
o « @ FOR NAILING TO FORMS. : REBAR EPOXY A" LEVEL
@ THE PIER AND ABUTMENT DIAPHRAGM CONCRETE IS TO BE PLACED SHOULD BE ON OR OFF
N MONOLITHICALLY WITH THE BRIDGE DECK.
Y SSTOEIE‘II'_SFDL;TDEI NfEWNESLIE)EIDRZDCL)'EED COST OF ALL PREFORMED EXPANSION JOINT FILLER MATERIAL IS TO DEPENDING ON BARRIER
3" DRIP x BE INCLUDED IN THE PRICE BID FOR "STRUCTURAL CONCRETE (BRIDGE ).
A TUBE WITH " WALL THICKNESS. A AMS A \ RAIL STEEL EMBEDDED
GROOVE LL BEAMS ARE TO BE SET VERTICAL.
STRAIGHT LINE | | = FORMS FOR THE BRIDGE DECK AND BARRIER RAIL ARE TO BE SUPPORTED IN THE BRIDGE DECK.
otz NOTE: DRAIN WEIGHTS ARE BY THE PRESTRESSED CONCRETE BEAMS.
3 INCLUDED ON THE SUMMARY CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING
DRAIN DETAILS QUANTITIES SHEET. BAR SHALL BE 2 INCHES UNLESS OTHERWISE NOTED OR SHOWN.
NOTE : ALL DECK AND DIAPHRAGM REINFORCING IS TO BE WIRED IN PLACE
EXTERIOR BEAMS DRAINS ARE TO BE GALVANIZED. ... DRAINS REQUIRED. SEE AND ADEQUATELY SUPPORTED BEFORE CONCRETE IS PLACED.
. ; TOP TRANSVERSE REINFORCING STEEL IS TO BE PARALLEL TO AND
SITUATION PLAN" ON DESIGN SHEET ____ FOR LOCATION. N
? 24" CLEAR BELOW TOP OF DECK. BOTTOM TRANSVERSE REINFORCING
WEIGHT OF DRAINS IS INCLUDED IN THE QUANTITY FOR “STRUCTURAL i
STEEL' . WEIGHT 1S BASED ON ROLLED TUBE. STEEL IS TO BE PARALLEL TO AND I” CLEAR ABOVE BOTTOM OF DECK.
TYPICAL DECK AND TOP AND BOTTOM REINFORCING STEEL IS TO BE SUPPORTED BY INDIVIDUAL
DATA FOR ONE DRAIN BAR CHAIRS SPACED AT NOT MORE THAN 3'-O CENTERS LONGITUDINALLY BRIDGE DECK CROSS SECTION
HAUNCH DETAIL AND TRANSVERSELY, OR BY CONTINUOUS ROWS OF BAR HIGH CHAIRS OR
% FOR DECK THICKNESS OVER BEAMS SEE BEAM SIZE A 5 c 5 DECK BOLSTERS SPACED 4/-0 APART. I.M.451.01 REQUIREMENTS SHALL
" DECK THICKNESS DETAILS " ON DESION TR o s o 5 APPLY FOR BAR CHAIRS, BAR HIGH CHAIRS, AND DECK BOLSTERS.
SHEET NO. ____ COST OF BEARING MATERIAL IS TO BE INCLUDED IN THE PRICE IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
LENGTH FT. | 4-43 | 4-113 | 5-57 | e-2} BID FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS”. DESIGN SHEET Mo, oF FILE N DESIGN No.
DESIGN TEAM 30’ RDWY. PPCB ( ALL BEAMS - INTEGRAL ABUT.) CROSS SECTION - LRFD DESIGN | STANDARD SHEET 4380 COUNTY | PROJECT NUMBER SHEET NUMBER

6/26/2015 1:13:30 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishlntegralBridges.dgn 4380  11x17_pdf.pltcfg



¢ BEAM &
PEDESTAL

ROLLED BEAMS/PIATE GIRDERS

47 (Min.)
PEDESTAL < ¥
@ ABUTMENT " ¢ N
g
- ey
> %Z
e < < ®
10” PEDESTAL S
¢ BEAM &
PEDESTAL
NEBT/SPREAD BOX AND DECK BEAMS
PEDESTAL PLAN
SCALE: " = 1'-0"
7 maSSDOT DATE OF ISSUE
Ve i PEDESTAL PLAN JUNE 2013
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4'—0" CONSTRUCTION SIER 4'—0"
.’Q. JOINT (TYP.) .’Q.

| | L/’ SEQUENCE | |
| | NUMBER | |
| N (TYP.) |
©) @ 1@ S)
| Positive Moment Neglyaz{/'ve Positive Moment |
| Region Moment Region |
| Region |

|| |
I\ | | I

\—ABUTM ENT FACE (TYP.)

MULTIPLE SPAN BRIDGE

4’—0" —CONSTRUCTION 4'—0"
'}Q‘ JOINT (TYP.) '}Q‘
: / SEQUENCE :
| NUMBER (TYP.) |
| |
- : -
|
| |
| |
|
|

Positive Moment
Region

\

\— ABUTMENT FACE (TYP.)

SINGLE SPAN BRIDGE

DECK PLACEMENT SEQUENCE

SCALE: 1" = 20'-0"

FJmassDOT DECK PLACEMENT e ors
LRFD BRIDGE SEQUENCE DRAWING NUMBER

MANUAL, PART [0 INTEGRAL ABUTMENTS 12.4.1




15’_0”

APPROACH SLAB\ I
" ~
127
12” —
GRAVEL BORROW FOR Z r
BRIDGE FOUNDATION o
LIMIT OF PAYMENT —
4” ¢ PERFORATED PVC SUBDRAIN ‘
WRAPPED WITH GEOTEXTILE FABRIC o
SLOPE 2% AWAY FROM ¢ OF ROADWAY 3'-0
AND PASS THROUGH WINGWALL:
INTEGRAL ABUTMENT BACKFILL
SCALE: 2" = 1'-0"
2 maSSDOT DATE OF ISSUE
4 s ABUTMENT BACKFILL JUNE 2013
LRFD BRIDGE INTEGRAL ABUTMENTS DRAWING NUMBER
MANUAL, PART 00 12.4.2




TYPICAL UTILITY LINE CASING END SEAL

(Replace with end

. ABUTMENT caps if no utility is to
| DIAPHRAGM be installed on
YA propsed bridge at

time of construction)

]

GALVANIZED STEL
UTILITY SLEEVE

A jE><TEND 4” (MIN.) FROM
ABUTMENT FACE (TYP.)

LONGITUDINAL SECTION

NOTES:
1. DIMENSIONS ARE SQUARE TO BEAMS.

2. UTILITY SLEEVES SHALL BE STEEL PIPE CONFORMING TO
ASTM A-533, TYPE S, GRADE B, STANDARD WEIGHT, PLAIN
ENDS, HOT-DIP GALVANIZED AND SHALL BE SET IN THE
FORMS PRIOR TO PLACING ABUTMENT DIAPHRAGM CONCRETE.

UTILITY DETAILS AT ABUTMENT

SCALE: 3" = 1’-0"

NOTES:

1. Designer shall contact the respective utility owners and send copies of all
correspondence to the Utilities/Railroad Engineer regarding which utilities are to
be carried by the structure and what the required sleeve diameters shall be.

Minimum clearances between the outsides of the sleeves shall be 4”.
Label all utilities and utility pipe diameters.

For those bridges which do not carry Interstate Highways and are not currently

required to support a utility, provide a single 16" @ sleeve in the bay under
the sidewalk, as a provision for future utility placement.

AGN

¢ BM. #x\ VCE BM. #X
X” ¢ SLEEVE X” i X” I X“ I X"
<
— 2] ” O
(TYP.) X X \ S
O O. SLEEVE SLEEVE <3
| > W=
Typical Conduit | @@@i_ | I ! Q’SJ-;‘
il ee Note | RS
SRIDGE SEAT i @X@(@ | ) \—Typ/'ca/ utility Pipe | 7
CONST. JO|NT—\‘ > Typical Utility Sleeve <

7/massDOT UTILITY DETAILS e ors
LRFD BRIDGE AT ABUTMENT

DRAWING NUMBER

MANUAL, PART I INTEGRAL ABUTMENTS 12.4.3




¢ OF X" ¢
XX CONDUIT
(See Note 1)

X" ¢ XX CONDUIT (TYP.)

#X BAR E.F. (TYP) T s
(See Note 2)\
Maintain 4~ Min. KN

clearance between
all conduit sleeves ¢

\>J
(N
\>J

-
\
ALA | A
N\,
)
N\

4X BAR EF. (TYP.)—"

(See Note 2)

A A
D,
Y,
A
Y,

i

]
]
]

X" 0.D. UTILITY X" X"
SLEEVE (TYP.)

\—BRIDGE SEAT
CONTRUCTION JOINT

NOTE:

ALL REINFORCEMENT PASSING THROUGH CONDUIT BANK SHALL BE

LAPPED WITH TYPICAL ABUTMENT REINFORCEMENT USING CLASS "C”
TENSION LAP SPLICES.

UTILITY DETAILS FOR CONDUIT BANK

SCALE: 1”7 = 1°=0"

NOTES:

1. Specify the number and type of utility conduits, i.e. electrical, cable,
telephone, etc.
2. Specify reinforcement bars that will provide at a minimum the same

As (inZft) as required for the typical abutment reinforcement.

74 ﬂam{{DOT UTILITY DETAILS FOR DATE OF ISSUE

JUNE 2013

LRFD BRIDGE CONDUIT BANK DRAWING NUMBER
MANUAL, PART 00 INTEGRAL ABUTMENTS 12.4.4




2" PREFORMED
CELLULAR

POLYSTYRENE ( TYP.) — ]|
APPROVED WATERPROOF ING
MEMBRANE BONDED ACROSS
CONSTRUCTION JOINT.— .
O]
N CONSTRUCTION
o 1
1
&
- -
< P
R ro
- ol
H
Il
I = H=PILE OR PIPE-PILE
(CASING NOT SHOWN
" FOR CLARITY)
/
REAR FACE
#8 (TYP.)
12"
MIN. WATERPROOFING (1)
(TYP.) /
2
P T BT
[ BEARING STIFFENER
(\ﬁ O (TYP)

E
\f\%\ [T?YP.) @ﬁ
A\

30 (TYP.) @/'\\//

FRONT FACE —

SECTION E-E

JOINT

GEOTEXTILE CLASS 4, TYPE A 11
WITH NO.57 COARSE AGGREGATE |
IN 12" LAYERS (MAX.) PLACED !
ALONG ENTIRE LENGTH OF ABUTMENT I
(TYP.) (SEE NOTES 1 & 2). 1

NOTE: PROVIDE WATERPROOFING MEMBRANE IN ACCORDANCE WITH PUBLICATION 408,

MIN.
MAX.

CONSTRUCTION JOINT

2
/ MIN.

444444744:::§44—1'-0" MIN.
A

/-3
9"
2

| Co 6"// /

1 | o]
il |
O © 1ol
Ooc0 °nu 1970
o
11

4 -0"
pd
0
N
e}

o o [
<:;<:> © 1o © ()::)
(L
OC?O o Il | C>é% ;)

H-PILE ORZPIPE=PILE 44—////i::jj

GEOTEXTILE, CLASS 4, TYPE A

( CASING NOT SHOWN
FOR CLARITY)

*SEE NOTE 3

SCOUR PROTECTION DETAIL

NOTES:

1. MAXIMUM CAP BEAM DEPTH EQUALS 4’-9".

SELECTED BORROW EXCAVATION
ROCK, CLASS R-8 CHOKED WITH R-4

STREAMBED

—

BELOW ANTICIPATED SCOUR —®
DEPTH

IF _CAP BEAM EXTENDS BELOW BOTTOM

OF SELECT BORROW EXCAVATION ROCK, R-8, THE INDICATED GEOTEXTILE, CLASS 4

(TYPE A) WITH NO.57 COARSE AGGREGATE CAN BE ELIMINATED.

2. NO.8 COARSE AGGREGATE MAY BE USED IN LIEU OF THE NO.S5T7 COURSE AGGREGATE

FOR THE GEOTEXTILE.

3. PLACE GEOTEXTILE ALONG A VERTICAL REAR EXCAVATION FACE IF POSSIBLE. IF A
VERTICAL EXCAVATION FACE CANNOT BE OBTAINED, GEOTEXTILE MAY BE PLACED

ALONG THE EXCAVATION SLOPE NOT TO EXCEED 1.5H TO 1.0V.

SECTION 680.2(b) ADHESIVE BACKED PREFORMED MEMBRANE.

LEGENDs

(1) LENGTH OF BARS BETWEEN GIRDERS:

FOR P/S BEAMS —

FOR STEEL BEAMS —

FOR BARS BETWEEN INTERIOR BEAMS, USE

MINIMUM BAR LENGTH EQUAL TO 3" THREADING + '

GIRDER CLEAR SPACING + '/, LAP SPLICE LENGTH. IF THE

LAP SPLICE LENGTH IS GREATER THAN THE GIRDER CLEAR SPACING
THE BARS SHOULD EXTEND TO WITHIN 3" OF THE ADJACENT BEAMS.

BAR LENGTH ON THE FASCIA SIDE OF THE FASCIA BEAM
SHOULD BE TO WITHIN 3" OF THE END OF DIAPHRAGM WITH A
9" BENT LEG AND INCLUDE 3" THREADED.

FOR BARS BETWEEN INTERIOR BEAMS, USE MINIMUM BAR

LENGTH EQUAL TO THE CLEAR SPACING + LAP LENGTH.

IF THE LAP SPLICE LENGTH IS GREATER THAN THE GIRDER CLEAR
SPACING EXTEND BARS TO WITHIN 3" OF THE ADJACENT BEAMS ON
EACH SIDE.

BAR LENGTH ON THE FASCIA SIDE OF THE FASCIA BEAM SHOULD BE

L. TO WITHIN 3" OF THE END OF DIAPHRAGM WITH A 9" BENT LEG.

(:) REFER TO WATERPROOFING DETAIL FOR ADDITIONAL INFORMATION.

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
INTEGRAL ABUTMENT
DETAILS
RECOMMENDED _APR.29, 2016 |RECOMMENDED APR.29, 2016 | SHEET 4 OF 9

Themea P Moo 7216&#2Xﬂ52;z¢2#%“~;7 ES[)_'QSGS.Y hA

CHIEF BRIDGE ENGINEER DIRECTOR, BUR. OF PROJECT DELIVERY
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DelDOT/UD Virtual Round Table Meeting on Jointless Bridges September 16, 2021

lowa DOT Slide 1 of 2: Successes and Innovations

Successes:

*  First known integral abutment constructed in 1965 (FHWA 501510).

¢ First known semi-integral abutment in 1963 (FHWA 003410).

* Integral abutments are preferred followed by semi-integral abutments (and finally stub abutments which have expansion joints).

*  Current integral abutment limits for prestressed beam bridges: 575 ft for 0 degree skew and 425 ft for 45 degree skew.

*  Current integral abutment limits for steel beam bridges: 400 ft for O degree skew and 300 ft for 45 degree skew.

* Horizontally curved steel bridges are subject to additional limits of 900 ft minimum radius and maximum roadway width of 44 ft.

* Integral abutments can be used with MSE walls. Integral abutments are isolated to minimize interaction with MSE walls.

*  Current semi-integral abutment limits are undefined, but typically 575 ft at any skew for prestressed and 400 ft at any skew for steel.

* Semi-integrals are common in shallow rock conditions where spread footings or drilled shafts may be needed, wide bridges of 120 ft or more to limit restraint
and deck cracking, ABC lateral slide applications, and high abutments.

* Many older structures with stub abutments/expansion joints are converted to semi-integral abutments as part of deck overlay projects.

« Piling sizes updated to use compact/plastic sections for higher loads and movements. Typical standard pile change from HP10x42 to HP10x57. [Yield strength
also increased from 36 ksi to 50 ksi.]

* Prebored holes are filled with bentonite material to reduce movement earth pressures and keep the hole open.

« Deeper prebored holes, 8 ft initially, increased to 10 ft and up to 15 ft to allow more flexibility in the abutment/piling movement.

« Drainage behind the abutments (granular backfill and underdrain placement) were improved/updated.

*  Wider and stronger paving notches were implemented to support approach slabs.

« Concrete slab bridges use integral abutments with tied approach slabs and stainless steel ties and sleeper slab. These are short bridges (less than 150 ft). Longer
bridges with semi-integral abutments also use this same arrangement. (One project has sleeper slab supported by driven steel piles.)

Innovations:

* Inone case steel piles were “stabbed” into the top of drilled shafts so that integral abutments could be utilized.

* Tried precast approach slabs on a couple of projects.

* Some ABC lateral slide projects have used UHPC to create an integral abutment connection between the superstructure and abutment footing after the slide.

* Semi-integral abutments use outboard wingwalls so that concrete rail is cast on approach slab to improve drainage.

* A 228 ft wide SPUI bridge used EPS foam block as an insulator between the backfill and integral abutment concrete to limit thermal cracks.

*  “Semi-stub abutment” has been used on one project. Abutment uses a tied approach slab that passes over the top of the abutment backwall and moves the
expansion joint to the end of approach slab. Backwall is independent of the superstructure and its thermal movements such that the fill remains stationary.

DelDOT/UD Virtual Round Table Meeting on Jointless Bridges September 16, 2021
lowa DOT Slide 2 of 2: Issues and Challenges

Issues:

* Thermal restraint resulting deck cracking.

*  Bump at end of bridge affecting rideability.

¢ Settlement of berms around abutments.

* Damage to the top of integral abutments from trucks and snow plows due to approach slab settlement and exposed bridge ends.

*  Approach slabs falling off paving supports (older structures).

* Failure of paving supports/notches.

* Issues with erosion around abutments and approach slab shoulder areas.

* Leaking of joint between abutment and approach slab. [Crumb rubber (CF) joints at the abutment/approach slab joint fail. Replacing with silicone sealant
and backer rod.]

¢ Water leaking under abutments and eroding berms.

*  Corrosion of piling at bottom of abutment footing.

*  Field issues related to shallow bedrock and pile flexibility (and prebore) for integral abutments.

Challenges:

« Developing standards to more easily incorporate good practices. Vetting good details (constructability and durability) takes time.
* Setting bridge length and skew limits for semi-integral abutments.

*  Construction quality on approaches (road versus bridge contractor).

* Interaction between road designers and bridge designers w.r.t. approach types and drainage.

* Shortened life span of bridge approaches.

9/24/2021
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SUCCESS!

BRIDGES WITH LENGTH CONTRIBUTING TO EXPANSION< 70’

.j\% /

P 10 % 42 PILE
1 e

For small superstructure expansions,
Maryland has simply eliminated the joint
by extending the deck beyond the
backwall. This has eliminated all the
typical problems associated with joints.
We have not noticed any problems at the
tie in point with the approach roadway.
We believe the flexibility of the approach
asphalt can handle the small movements
resulting from the superstructure
expansion / contraction.

M DIITMARYLAND DEPARTMENT OF TRANSPORTATION

NEEDED IMPROVMENT!

BRIDGES WITH LENGTH CONTRIBUTING TO EXPANSION> 70’

I

-

)

T T

For spans involving increased movement an
expansion joint is still used. Maryland has
moved the joint to behind the abutment to try
to minimize problems associated with a joint.
The red shaded area represent columns spaced
15’ max apart that support a beam (shaded
blue) that is used to support the compression
joint. The system has worked for Maryland,
however, it is an expensive system to build.

Challenge Maryland faces is finding a system
for large expansions that do not require an
approach slab.

M DIITMARYLAND DEPARTMENT OF TRANSPORTATION
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MASSACHUSETTS DEPARTMENT OF TRANSPORTATION

Massachusetts Jointless Bridge Successes

» Deck over Backwall
* 90 years of in-service experience: No roadway joints — sawcut in pavement
* Has performed very well
+ Minimal deterioration of beams and substructure
» Integral Abutments
« 25 years of experience: have performed very well
+ Design has been simplified: if bridge fits into span length and skew limits, piles are pre-designed
« Superstructure design is a regular beam design
» Buried Approach Slabs
* 90 years of experience
» Have been very effective of eliminating “bump at the end of the bridge”

;’ ImassDOT

MASSACHUSETTS DEPARTMENT OF TRANSPORTATION

Massachusetts Jointless Bridge Issues and Challenges

* Integral Abutments: How to handle bedrock
« Bedrock close to surface so that there is not enough depth to the pile point of fixity
« Sloping bedrock across abutment so that stiffness of pile varies greatly
* Need research to develop design procedures
» Use of other types of piles than just H-piles
*  Micropiles

+ Project currently being designed with micropiles as a trial
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M i rermnen  Jointless Bridges - Successes

* Mid-1990s: Began migration toward integral abutment bridges.

* Mid-2000s: Semi-integral abutment details were developed.

* Now: Jointless bridges are preferred option, (300 ft max length)
* Issues successfully overcome: Deck cracks near diaphragm, approach panel

connection, pour sequence/construction joints for wings/diaphragm/deck.

1st .t_* ] 2nd
choice ; — G choice
Integral 1§ o Semi-
Integral °

| s HH et AT
— Y. e o

F .

i
H
T

DETAILS

M =isesmnon Jointless Bridges - Challenges

» Design and Detailing

» Expand current limits (skew, length, height) for jointless bridges.

+ Simplify modeling and analysis of piles under axial and lateral loads.
How do other states analyze piles, account for displacement, rotation,
skew, and choose pile orientation?

* Increase length limitation for CIP piles (currently 150 ft).

» Flared wings, design for active pressure or passive pressure or... ?

* Moment connection between superstructure and integral abutment?

* Construction and Maintenance

» Settlement/washout of soils in front of integral abutments causes pile
exposure, which leads to pile corrosion.

» Joint failure at the end of the approach panel.




NYSDOT

Successes/Challenges

Two Slides about one interesting success/challenge
concerning Jointless Bridges in New York State

nnnnnnnnnnn

SUCCESS — UHPC Link Slabs

Elimination of deck joints 4 L

» Leakage - accelerated deterioration of
girder ends, bearings, substructures

= Frequent maintenance f [ ]
= User comfort [ I ]

» Simple span behavior retained
» Girders function as originally designed

« Economical means to eliminate joints

10

9/24/2021
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CHALLENGES — UHPC LINK SLABS

* UHPC is an Excellent Material that Presents Challenges
* High Cost
* Unique Material Requirements
* Specialized Mixing Equipment
* Specific Placement Procedures
* Limited Number of Suppliers
* Other Innovative Materials Being Considered
* Decrease Initial Cost

* General Construction Techniques
* Wider Availability

11

PennDOT District 3

Pennsylvania Jointless Bridge Specifications

 PennDOT Publication 15M (Design Manual Part 4)
o Appenix G
 PennDOT Publicatin 218M (Bridge Design Standards)

o BD-628M (Approach Slabs)
o BD-667M (Integral Abutments)

pennsylvania

DEPARTMENT OF TRANSPORTATION

12



PennDOT District 3
]

Current Issues

» Developing Details to Eliminate Approach Slabs
for Integral Abutments

pennsylvania

DEPARTMENT OF TRANSPORTATION

www.dot.state.pa.us

13
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Department of
. Transportation
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Jointless Bridges in Tennessee

ToOT

———_ Transportation

Pros of Eliminating Expansion Joints

Eliminates initial and routine joint maintenance costs

Eliminate joints leakage and staining issues

Eliminates salt laden water deterioration

Eliminates deterioration of bearings, beam ends, and substructures requiring continued maintenance

Eliminates the adage “Where Joints Go, Water Flows”

15

Jointless Bridges in Tennessee

ToOT

———_ Transportation

Cons of Eliminating Joints

On rare occasions, integral abutments may cause thermal restraint resulting in deck or abutment
cracking or spalling. These infrequent occurrences are acceptable risks and easily addressed
compared to repairs on numerous beams, bents and bearings.

16
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First curved girder IAB in
Vermont built in 2008

No performance issues to
date

Vermont has built 6
additional curved girder
IABs of various length and
Degree of Curvature with
no known performance
issues

NETC currently has an
ongoing research project
to develop a design guide
for curved IABs

7~ VERMONT

AGENCY OF TRANSPORTATION
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Bridge currently under design in Hartford
Vermont. At 550’ in length it will be the
longest IAB in Vermont.

This bridge will be instrumented and the Abutment 2 Skew =20 deg ———__
data obtained from the research will T
provide guidance for future designs.

Span 3 = 160 ft

Span 2 =230 ft

Span 1 =160 ft

L Abutment 1 Skew = 20 deg /\D’\ VERMONT

AGENCY OF TRANSPORTATION
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Thoughts and Lessons Learned

* Early designs had vertical cracking between girders in the backwall
* This has been mitigated by having the max spacing of horizontal steel in backwall
@ 6"
* Cracking at acute corners in wingwalls
* These appear to be stable with time and are not expected to affect service life

* Design straight and unskewed (less than 20 deg) IABs can be very simple

* Straight-Forward conservative assumptions can be made and calculations can be
done quickly and easily without a significant impact on Construction costs.

* Design of IABs with complex geometry is challenging (curved/skewed)

* The use of full FEM models are required. Lateral Displacements and out-of-plane
rotations must be considered. 7~ VERMONT

AGENCY OF TRANSPORTATION
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VDOT'’s Jointless Bridge Program — New Bridges
VDOT has required all new bridges to be jointless since 2011

Chapter 17 of the Manual of the Structure and Bridge Division
establishes requirements

* Fully integral abutments < Semi-integral abutments <deck extensions
Long bridges can use the Virginia Pier or Virginia Abutment

VIRGINIA PIER CAP:
€ prer 5

/ Tooth Joint

9 min. Typ.J h
2
-5
€ becring f
[
g 10" min. typ.
& Virginla Pler Cap
Cmumnﬂj

9/24/2021
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VDOT’s Jointless Bridge Program — Existing Bridges
» VDOT has built link slabs (eliminating joints) for 40 years

« Chapter 32 of the Manual of the Structure and Bridge Division

Deck Extensions or . )
/ Micro-abutments / Flexible Link Slabs \

Retrofit with Link Slabs and Deck Extensions

¥\ Bearing
Adjustment

Moveable Approach Slabs

Eliminates joints at abutments

Achieved by tying together the deck and approach slab
Approach slab intended to move with the superstructure
Joint moved to roadway end of the approach slab (a.k.a
PennDOT Type 3 Approach Slab)

Details from DelDOT US 301 Section 2 shown

L|nk Slabs

Eliminates joints at piers
Rehab or new construction
Advantageous for existing multi-span
bridges that are not continuous (i.e.
simply supported)
Specialized materials for link slab
ECC
UHPC
Needs tensile ductility
Details from DelDOT BR 3-152 shown
Live load continuity is an alternative to
link slabs. SR 0476 Blue Route and
DeLODT BR 1-634

Delivering a better world

CONSTR. JT.

(SEE NOTE 1) ‘

3
C/L BRG. SPAN 1—=

3-7% (¥R,

ko C/L PIER!

=—C/L BRG. SPAN 2

1-0" UNBONDED ZONE (szz NOTE 2)

] [NonconTACT LaP

S507E

BN

SELF-ADHES IVE_COMPRESSIBLE SEALER
CINCIDENTAL T0 ITEN 610500)

6" aecom.com
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Moveable Approach Slabs

...Devil is in the details... =
Proper debonding of the slab needed for free movement
Ensure details elsewhere don’t inhibit movement and or
rotations
Instances of approach slab cracking
Potential area for further study

Considerations to material availability
Problems locally sourcing of ECC (specific materials/gradations)

LI n k SIabS UHPC can be used as an alternative

UHPC can shorten link slab length, but more costly

Delivering a better world 6" aecom.com

Integral bridge guidelines

- Since 1998
+  Total thermal movement less
than 2"

- Max length approx. 800

- Skew < 30°

+  Elastomeric bearings designed
for non-composite DL

reactions and rotations (1/2”
minimum thickness)

+ 10° Minimum pile length

+  Piles oriented with weak axis

SECTION 30
CABUTMENT 1 SHOWN, ABUTMENT 2 SMLAR, BUT QPROSITE) parallel to the abutment face
e T
s m——— +  Otherwise: Semi-integral

24
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CHALLENGES AND SOLUTIONS

9/24/2021

Challenges

+  Original detail did not include a sleeper slab but used a Type H joint. Pavement at
the interface with the bridge was a maintenance issue.

+  Settlement of backfill behind the abutment created a bump at the back of the bridge.

Solutions
+  Added approach slab and joint for movement at sleeper slab.
+ In addition to approach slab, created a reinforced soil zone behind the abutment.

Challenge
+  Not recommended for curved or highly skewed bridges.

Solution

«  Fora900' long and highly curved structure (R=511) at DelDOT 1-95/SR 896
interchange, using a detail from VA that separates the joint from the beam seat.
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Jointless Bridge Successes

* Link Slabs
* Extending the Deck Over the Backwall
* Integral and Semi-Integral Abutments

STRIP SEAL EXPANS 0N JOINT, —|
1TEw 624000

8 ITUNINOUS CONCRETE PAVEWENT, %
(ROASmAY |TEW) E

ROUGHENED CONSTALCTION JT.—|

~—EXISTING 30WF108
STEEL BEAM

Lo |

.....

cm.u.u‘ ‘nﬂ E
[ ! .
STEEL|

SECTION B-B - PROPOSED

|
:Tﬂ-

i

DelDOT/UD Virtual Roundtable Meeting on Jointless Bridges TY-LININTERNATIONAL
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Jointless Bridge Challenges

 Lack of National Design Guidance

» Retrofit vs New Construction
» Construction Phasing
* Maintenance of Traffic

* Long-term Performance/Durability

DelDOT/UD Virtual Roundtable Meeting on Jointless Bridges TY-LININTERNATIONAL
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