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INTRODUCTION

An abutment provides support between a bridge span and a roadway embankment, resists earth
pressure to maintain the required elevation difference and transmits the loads from the span and
the embankment to the foundation.

It is the intent of this chapter is to establish the guidelines, practices and specific requirements of
the Structure and Bridge Division for the design and detailing of abutments and related structures.
It is not the intent of these requirements and guidelines to supersede the requirements contained
in Chapter 1 of this manual but to convey necessary information to the designer for the detailing
of various components of the bridge abutments and related structures.

While this chapter is noted as “abutments,” the major emphasis is to eliminate joints where
possible on bridges. It has been well documented in inspection reports not only in Virginia, but
throughout the other states, that leaky joints are a serious issue. An algorithm is provided as a
guide for the abutment type selection.  While the term “total bridge length” is used in the
selection criteria, the details can also be utilized for bridge units (continuous spans) where the
total bridge length is in excess of that noted in the table.

References to AASHTO LRFD specifications in this chapter refer to the AASHTO LRFD Bridge
Design Specifications including Interims and VDOT Maodifications (current IIM-S&B-80).

The practices and requirements set forth herein are intended to supplement or clarify the
requirements of the AASHTO LRFD specifications, and to provide additional information to assist
the designer. In the event of conflict(s) between the practices and requirements set forth herein
and those contained in the AASHTO LRFD specifications, the more stringent requirements shall
govern.

It is expected that the users of this chapter will adhere to the practices and requirements stated
herein. For situations not covered by these guidelines, a design waiver/approval will be required.
The designer shall be responsible for investigation, analysis and calculations necessary to secure
a design waiver/approval.

Major changes and/or additions to the past office practice (Part 2 of this manual) are as follows:

1. Updated and expanded content of all previous abutment types. Added prestressed
concrete (PSC) voided slab or box beam superstructures and Virginia Abutment without
tooth joint content.

2. Added Mechanically Stabilized Earth (MSE) wall and Geosynthetic Reinforced Soil (GRS)
technology requirements including minimum distance between MSE wall panels and
piling. Expanded content on MSE wall strap use on abutments and added content on
steel pile sleeve use.

3. Restructured and revised Abutment Type Selection Criteria. Added “curved” column to
selection criteria table for conventional cantilever abutments with deck slab extension and
design waiver content for abutment types.

4. Added temporary support details for prestressed concrete beams.

NOTE:

Due to various restrictions on placing files in this manual onto the Internet, portions of the
drawings shown do not necessarily reflect the correct line weights, line types, fonts, arrowheads,
etc. Wherever discrepancies occur, the written text shall take precedence over any of the drawn
views.
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ABUTMENT TYPES:

The abutment types covered in this chapter include the following:

Full Integral Abutment

Semi-Integral Abutment (including jointless abutment alternatives for PSC voided slab and
box beam superstructures)

Conventional Cantilever Abutment with Deck Slab Extension
Virginia Abutment

Conventional Cantilever Abutment

Each abutment type is shown below with general requirements. Some variations in layout are
provided per type for illustration purposes.

Full Integral Abutment: End of slab )
Beginning of bridge

Approach slcb—\

r____:l
’;‘“‘\_ ! Face of Integral

|
Corrosion resistant backwall
—

Only abutment type where g%'n?;%ﬁ;g‘sg éCSRFEj)e(S;;eeI' —
one row of piles can be Beam/girder
used, except as noted for

single span PSC voided Footing——2 {

slab or box beam bridges o Corrosion resistant

. reinforcing (CRR)
on File No. 17.01-3. steel, Class |

Full Integral Abutment adjacent to MSE wall:

End of slab
Beginning of bridge

Approach slcb—\

[ ;‘
[ - Face of integral

N backwall
Corrosion resistant reinforcin b
(CRR) steel, same Class as deck|| *_ __ r\ {
\—Beom/girder
Footing—4+—— *
) 3'-Q" Al_i:gn top
Corrosion resistant reinforcin min. oT copin
(CRR) steel, Class | g_ 5 g_lf'l‘hfoboo_r'lingm
1 ¥
* The minimum distance provided may need to be J_NI
increased based on pile size and/or pile sleeve )
use. See File No. 17.01-7 for illustration and Face of
File No. 06.06-4 for additional MSE wall — [MSE wall
requirements for bridges over railroads.
ABUTMENTS PART 2
DATE: 18May2016
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e Semi-Integral Abutment:
End of slab
Beglnning of bridge

Approach slob—\L

I T |
{___ I

A

|

|

|

|

Corrosion resistant }

reinforcing (CRR) steel,
same Class s deck

l=—Face of integral backwall

Neat +—— Beam/girder
Back of stem wall—= —>Stem wall
Footing—+——=

I

re— 5'-6" min. —=~

e Semi-Integral Abutment adjacent to MSE wall: (MSE wall layout and minimum

distances similar for remaining abutment types):

End of slab
Beglnning of bridge

Approach slab~\-
I T |
— |
|
|
|
|

Corrosion resistant }

reinforcing (CRR) steel,
same Class as deck

~—Face of ntegral backwall

Neat1T—=7 Beam/girder

Back of stem wall —=

Feoting—+—2

7xj
* The minimum distance provided may need || JLVJL

=—Stem wall

/—3—0" an.*

Face of
to be increased based on pile size and/or MSE wall
pile sleeve use. See File No. 17.01-7 for e 5'-g" min. —=
illustration and File No. 06.06-4 for )
additional MSE wall requirements for
bridges over railroads.
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e Jointless Abutment Types for PSC voided slab or box beam superstructures:

Stub Abutment (one pile row is an option only on single span bridges):

Egginorfinglqgf bridge}_" /—Beoring details per design
T

Waterproofling detalls
per deslign 4
(&\

pa Corrosion resistant reinforcing
{CRR) steel, Class |

|| =—~Pille on strong axis

End of slab/beam shall preferably align with the back of footing, but may not be feasible
where long slab/beam extensions past the bearing centerline would result. If approach

slabs are needed, they shall be buried (similar to the details shown below) and seated on a
notch in the footing.

Volded slab or box beam
Footing —+———~7

Back of footing—=

Abutment on multi-row pile footing or spread footing:

End of slab B9 ot 39 g '—-
eginning o ridge .
Beginning of bridge 9 9 9 Voided slab

or box beam
Waterproofing
Waterproofing details per \
detaqils per design A3
design V4 z
* Approach slob\
Bearing detadils Voided slab ST
per design or box beam Bearing details
Iy par design
Neat 4+— 6" @ PVC perforated =
| pipe underdrain ¢ Neat

On the rare occasion approach slabs are used on this type of superstructure, voided slab or
box beam shall extend beyond the vertical face of approach slab seat and 6” diameter PVC
perforated pipe underdrain shall be used. Surround the underdrain pipe with No. 57, 78 or
8 stone wrapped in a geotextile. Add note on plans to include the cost of perforated pipe
underdrain, No. 57, 78 or 8 stone and geotextile in the cost of concrete for approach slab.
The designer will need to determine the distance the beam extends past the vertical face.

Abutment Details not to be used: Concrete backwalls not necessary
with voided slabs/box beams.
Use waterproofing details.
Potential conflicts with
expansion/contraction VY
of the superstructure 7

are prohibited

X

\Voned slab or box beam

r\
Not to be Used

ABUTMENTS PART 2
GENERAL INFORMATION AND SELECTION CRITERIA ~ [2AT® t7Au2016
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e Conventional Cantilever Abutments with Deck Slab Extension:

End of slab

Beginning of bridge
6" ¢ PVC perforated

pipe underdrain

Buried approach

Surround 6” diameter PVC perforated
pipe underdrain with No. 57, 78 or 8
stone wrapped in a geotextile where a

AN,
%

N

~=—Face of backwall

Beam/girder

=—Stem wall

buried approach slab is needed. Add Neat
note on plans to include the cost of

perforated pipe underdrain, No. 57, 78

or 8 stone and geotextile in the cost of Footing1T—=7

concrete for approach slab.

e Virginia Abutment:

Back of backwall
Beginning of bridge

NI

/Too+h

NS

Joint

Buried approach slab —\

S

o] [e)
r-

| I

.

Surface to receive !
VDOT EP-3 Epoxy ]~—/

Resin Waterproofing
6" min., —

~—Face of
|

reinforcing (CRR)
steel, same Class

Corrosion resistant
as deck

Tooth joints can capture large
volumes of drainage and details
for conveyance of drainage to the

Neat 4—+4—2 ! !

Il
backwall
Beam/girder

~~—>Stem wall

ground and erosion control need
to be carefully considered.
However, tooth joints are not to
be considered part of the design

Bottom of trough
at bridge exterior;
Min. 1 : 12 cross-slope

&1 Footing

of or eliminate the need for
bridge deck drainage systems.

JRE

The Designer shall work with the District to determine the minimum trough depth sufficient
for manual cleanout. Where beam/girder depths are shallower, additional stem wall length
and/or footing depth may be necessary to ensure the minimum trough depth and cross-
slope are maintained, but is particular to the details of the bridge.
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e Virginia Abutment without tooth joint with integral backwall (design approval

required): . .
Egg?nn?:gbggkgﬁgigei_’ Joint type as appropriate
|
Buried approach slob—\ 7
-
—_—— = . 1
! Corrosion resistant
&—L—reinforcing (CRR) steel,
- : same Class as deck
Surface to recelve ! ||
VvOOT EP-3 Epoxy —/<—Foce of backwall
Resin Waterproofing
2'-3" 1
8" min. — min L
Y _I’_,%_J’ Beam/girder
|
Neat ——=2 ! . ~—Stem wall
Shown with stem wall. This /
configuration may also be used \‘W’V\
when behind MSE wall and/or Bottom of trough
beam/girder is supported directly at bridge exterior;
on footing. Min. | : 12 cross-slope
&1 Footing

See previous sheet for minimum |
trough depth and drainage.

NS

e Virginia Abutment without tooth joint with deck slab extension (design approval

required): . .
g ) Egann?rﬁgbggkgﬁgge]—’ Joint type as appropriate
|
Buried approach slab }
_____\_ r-3--—7 [Face of
e / |backwall
N
surface to_recelve % = [Front face of
VDOT EP-3 Epoxy |7 |trough wall
Resin Waterproofing 2'-3"
. min
6" min.— Neat AN (3
: | 12 AN
Shown behind MSE wall with A LT N\ Beam/girder
beam/girder supported directly ! _J >t Footing
on footing. This configuration o L
may also be used with stem wall ) Bottom of /_3'0 min.
and/or without MSE wall. olc trough at
- |I'E bridge ext.;
. . M Mim. 1 = 12 N
See previous sheet for minimum cross-slope
trough depth a_nd drginage. This JL Face
abutment configuration shall not ||N || JL %E
be used with a tooth joint. ] wall

*The minimum distance provided may need to be increased based on pile size and/or pile
sleeve use. See File No. 17.01-7 for illustration and File No. 06.06-4 for additional MSE

wall requirements for bridges over railroads.

ABUTMENTS

GENERAL INFORMATION AND SELECTION CRITERIA

ABUTMENT TYPES

PART 2
DATE: 18May2016
SHEET 5 of 16
FILE NO. 17.01.5




e Conventional Cantilever Abutments (design waiver required):
Back of backwall
Beginning of bridge

-
Buried approach slob—\ K ' %l'

%‘ T ~—Face of backwall

Beam/girder

Negt—+——¢

le—Stem wall

Footing—

[NEEANY
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USE OF MECHANICALLY STABILIZED EARTH (MSE) WALLS AND
GEOSYNTHETIC REINFORCED SOIL (GRS) TECHNOLOGY:

Use of MSE walls adjacent to abutments can reduce the length of bridge, reduce superstructure
weight on substructure and eliminate the need for tall cantilever abutments, possibly lowering the
overall bridge cost. However, MSE walls require special consideration for future widening.

Unless a design approval is granted by the District Structure and Bridge Engineer (DBE):

e MSE wall location for overpass structures shall accommodate a minimum of one future
lane in each direction for the roadway below the overpass.

o MSE wall limits shall extend sufficiently to allow future widening of the overpass by one
lane in each direction.

e MSE walls are prohibited in karst areas. Where design approvals are sought, the
subsurface conditions shall be investigated more thoroughly than what is typically
performed at sites where karst conditions are not present. The subsurface investigation
in karst areas will likely involve the use of a greater number of SPT borings and/or CPT
probes, as well as the use of geophysical testing (e.g., electrical resistivity) to better map
the subsurface conditions.

e MSE walls are prohibited in flood plains. Where design approvals are sought, special
considerations will be required. These special considerations include, but are not limited
to, the use of a free-draining select backfill material within the reinforced mass and
geosynthetic fabric to separate the reinforced mass from the retained soil.

GRS Walls and Integrated Bridge Systems are prohibited unless a design approval is granted by
the DBE.

Minimum Distance between MSE Wall Panels and Piling: MSE wall straps can generally be
splayed a maximum of 15 degrees from their intended perpendicular orientation to avoid pile and
sleeve locations without affecting the stability of the retained soil mass (except for corner
connections which are specially designed for higher splay angles). Minimum panel thickness is
typically 5 ¥2". Pile orientation is shown for full integral abutments, but minimum distances to the
toe pile are the same for other abutment types. Increasing these minimum ,

distances may be necessary to accommodate ?Fgr Pl”-zl.'_T SLEEVE

. . " ile
deflection and lateral force of full integral 2° P'LFO..SLDE“EGVE for P

abutments. ]
HP12x53 ¥
HP10x42 pA
. 15
. © IET typ.
5l ol ¢ - n|E
C a1 |—= <r
L€ 4" MSE wall M| E
" strip typ.
|

i {
\—Face of MSE wall

Place the following note on MSE plans where these minimum distances are used with steel piles:

When the MSE wall reinforcing straps are metallic, they shall be placed with at least 3” clear to
the pile and the pile sleeve (if present). Where 3" clear cannot be obtained using a maximum
15 degree splay, the minimum clear can be reduced, but shall not be less than 1”. The MSE
Wall manufacturer shall reduce the tensile resistance of all reinforcement by the cosine of the
15 degree maximum splay angle in the strap design.
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MISCELLANEOUS REQUIREMENTS AND INFORMATION:

MECHANICALLY STABILIZED EARTH (MSE) WALL STRAP USE ON ABUTMENTS:

MSE wall straps shall not be used on any abutment type without the prior approval of the District
Structure and Bridge Engineer (DBE). MSE wall straps shall not be used with full integral
abutments as they would resist the thermal contraction and shrinkage of the superstructure.

MSE wall straps may be deemed appropriate to provide abutment stability where adjacent to
MSE walls and piles are vertical. However, the use of MSE wall straps shall not be justification
for supporting the abutment on a single row of piles. Multiple pile rows (uniform or staggered
pattern) are still required for abutment support, except in the case of full integral abutments or as
noted for some single span PSC voided slab or box beam bridges on File No. 17.01-3. Minimum
distance between pile rows using a staggered pattern is 2'-6".

STEEL PILE SLEEVE USE:

Steel pile sleeves (cans) around piles filled with sand or gravel are prohibited with all abutment
types when their use is intended to reduce the pressure on MSE wall panels. These materials
settle within the cans over time and lateral pressure can still impart to the panels. Use of steel
pile sleeves around piles is acceptable where downdrag is an issue or piles must be driven within
a MSE wall mass after the MSE wall has been constructed.

GENERAL TERMINOLOGY:

H\ Face of DOCK‘"O"\,

SeaT/pudL WOSh]

al r'\S-I-em wall !
'/ I—Weepholes——l-—- o\. .

KFooﬂng—}J

’[Mngw

ABUTMENT ELEVATION

Back of backwall —-I

Approach slab seat
Face of backwall
Although there are various terms applied to the parts Backwall — Seat/pad
of an abutment section, the following will be used in -
this chapter. The typical elevation and section is — Wash §
shown for a conventional cantilever abutment
adjacent to a stream. L stem wal
Weephole——x
Faoting—
ABUTMENT SECTION
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ABUTMENT TYPE SELECTION CRITERIA:

The abutment design process starts with the abutment type selection. The selection process is
based on abutment performance requirements, site location, geotechnical conditions, scour,
costs and so forth.

Bridges of all geometry shall eliminate joints to the greatest extent possible.

The abutment type selection criteria limits are based upon Virginia experience where particular
abutment types have been used with satisfactory results. The limits do not mean that jointless
abutment types falling outside the limits should not be investigated. Designers, in consultation
with the Department, shall consider whether it makes sense to pursue the use of jointless
abutment types which are beyond the given limits. Considerations shall include design issues
(related to both the substructure and superstructure as appropriate), constructability, future
maintenance, and any other factors as necessary. The Designer may contact the Structure and
Bridge Engineering Services Program Area for recommendations/guidance. If the investigation
reveals that exceeding the limits is feasible and beneficial, the designer shall submit a
recommendation for abutment type to the District Structure and Bridge Engineer (DBE). After
concurrence from the DBE, a design waiver request shall be submitted to the State Structure and
Bridge Engineer. See following content for selection hierarchy, selection criteria and design
waiver content.

SELECTION HIERARCHY:

Abutment type selection shall be in the following order: Full integral abutment, semi-integral
abutment, conventional cantilever abutment with deck slab extension, Virginia Abutment. When
the selection criteria specified below for full integral abutment, semi-integral abutment,
conventional abutment with deck slab extension and the Virginia Abutment cannot be satisfied, a
conventional abutment with joints may be considered with the approval of a design waiver by the
State Structure and Bridge Engineer. For selection algorithm, see File No. 17.01-14.

The Virginia Abutment is a jointless design concept where drainage is kept from impacting the
superstructure for bridges with lengths or skews beyond the established criteria for other jointless
bridge types. Where Virginia Abutments are used with tooth joints, the details shown in File Nos.
17.10-1 thru -10 shall be used. Where other approved joint types are sufficient for length and
skew, Virginia Abutments without tooth joints may be considered (with integral backwall or deck
extension) and used with a design approval from the DBE. For such cases, the District shall be
consulted on the preferred Virginia Abutment configuration without tooth joint.

Only in cases of extreme bridge length or other geometric conditions where tooth joint design at
the abutments is not practical should a joint at piers/bents be considered. When a joint is
introduced at a pier/bent, the Virginia Pier Cap shall be considered. See File No. 15.01-4 for
conceptual details and requirements for Virginia Pier Cap. A design waiver approved by the
State Structure and Bridge Engineer is required when the jointless philosophy cannot be
achieved using the Virginia Abutment (regardless of whether a Virginia Pier Cap is used).

When multiple units become necessary (i.e. a joint at pier/bent is introduced), the span
configuration shall be such that the least number of joints is introduced and the selection
algorithm shall be followed for the abutment type. See below for a conceptual illustration of the
span configuration desired when a joint becomes necessary.
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f Unit | { | Unit 2 {
m) A B P P B (PSR B A e S A o
Follow selection algorithm Consider Virginia Pier Cap
ABUTMENT PIERS ABUTMENT

SELECTION CRITERIA FOR FULL INTEGRAL ABUTMENTS, SEMI-INTEGRAL ABUTMENTS
AND CONVENTIONAL CANTILEVER ABUTMENTS WITH DECK SLAB EXTENSIONS FOR
SINGLE SPAN AND CONTINUOUS BRIDGES (WITHOUT JOINTS):

The total bridge length (without joints) from abutment to abutment and total movement at
abutments shall not exceed the following:

CONVENTIONAL CANTILEVER
FULL INTEGRAL |SEMI-INTEGRAL| ABUTMENT WITH DECK SLAB EXT.
STRAIGHT STRAIGHT STRAIGHT CURVED
Steel 300 feet for 0° skew 450 feet 450 feet 300 feet
bridges 150 feet for 30° skew | 30° max. skew |45° max. skew | 30° max. skew
Concrete 500 feet for 0° skew 750 feet 750 feet n/a
bridges 250 feet for 30° skew | 30° max. skew | 45° max. skew
Total
movement 17, 24, 2, 1Y,
at abutment

In the table above, straight and curved refer to the beams/girders, not to the alignment.

The total movement at abutment is for the full temperature range (expansion and contraction).
Interpolate maximum length for skews between 0° and 30° where ranges are shown in the table.

The maximum span length for single span is 160 feet for full integral bridges.
abutment height (finished grade to bottom of footing) shall not exceed 17 feet.

Total integral

Where a particular abutment type is recommended in conflict with the selection hierarchy and/or
beyond the limits of the selection criteria indicated above, the design waiver request will include,
but is not limited to, the relevant content listed on the following sheet.

When beyond the limits of the selection criteria indicated above for full integral abutments, semi-
integral abutments or conventional cantilever abutments with deck slab extensions and the
decision is made not to pursue a design waiver, Virginia Abutments shall be used.

For bridges with non-parallel beams/girders, the designer shall submit a design approval request
for the recommended abutment type to the District Structure and Bridge Engineer.
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For straight beam/girder bridge layout and length limitations for full integral, semi-integral and
conventional cantilever abutments with deck slab extensions, see figures below.

L = 300' max. steel structure L = 450' max. steel structure

L 500' mox. concrete structure L 750" max. concrete structure
L (at 0° skew) L (See table for max. skew)
oo il s il A obe a1 s 119 oBo
ABUTMENT PIER(S) ABUTMENT ABUTMENT PIER(S) ABUTMENT
FULL INTEGRAL SEMI-INTEGRAL/ DECK SLAB EXTENSION
BRIDGE LAYOUT AND LENGTH LIMITS
Legend: Semi-integral abutment or
e Full integral oo conventional abutment B Fixed or expansion
abutmeant with deck slab extenslion bearing support

Examples of bridge layouts not meeting the above criteria including reasons are provided on File
Nos. 17.01-12 (steel) and -13 (concrete).

DESIGN WAIVER CONTENT FOR ABUTMENT TYPE:
Examples of specific content required for design waiver requests include:

e Considerations affecting selection such as site and geotechnical conditions, scour,
design, constructability, future maintenance and any other factors as necessary.

e Calculations/details showing how lateral forces will be accommodated.
e If uplift is expected, how it will be dealt with.

e For staged construction, whether temporary restraints are necessary to resist lateral
forces as rub plates will only exist on one side during construction.

e Impact of thermal forces to the superstructure based on the abutment type for bridges
with lengths or skews beyond the established criteria (i.e., whether forces will need to be
considered in the superstructure design, affected components and likely impact on
design).

e Impact of thermal forces to the substructure based on abutment type for bridges with
lengths or skews beyond the established criteria. As an example, relatively high skew
angles can result in a pronounced tendency of semi-integral superstructures to rotate in
the horizontal plane generating higher than anticipated horizontal earth pressure acting
on the abutment.

Based on the abutment type and the degree to which the actual criteria exceeds the established
criteria, 3-D analysis may be required to determine thermal forces for superstructure and/or
substructure to assess the items listed in the bullets above or any other factors as necessary.
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STEEL BRIDGE LAYOUT EXAMPLES:

The following examples of bridge layouts do not meet the guidelines for full integral or semi-
integral and conventional shelf/cantilever abutments with deck slab extensions (assume 0° skew):

Legend: Semi-integral abutment or
N Full integral oo conventional abutment nérlﬂxed or expansion
abutment with deck slab extension bearing support

REASON

Semi-integral abutments or conventional
abutments with deck slab extensions
are depicted in the example. The total
length of 272’ meets the full integral limit

2 - 136' spans for steel superstructures. Full integral

' abutments are required unless other
(steeal . L
‘ ‘ selection criterion forces a move to the
next abutment type in the selection
oo r oo hierarchy.
ABUTMENT PIER ABUTMENT
The total length of 320’ exceeds the full
. 94'-132'-94' spans . in.tegral IimiF for steel superstructures.
‘ (steel) ‘ Either a design waiver may be squght to
extend use past the limit or semi-integral
Wi o 7 2 aputments or c'onventional abutments
with deck extensions shall be used.
ABUTMENT PIERS ABUTMENT
2 - 110" spans , 2 - |10' spans Joints are not allowed (unless a waiver
‘ (steel ‘ ‘ (steel) ‘ is granted) and either semi-integral
abutments or conventional abutments
uidn 5 25 5 won with deck extensions shall be used.
Joint
ABUTMENT PIERS ABUTMENT

The total length of 460’ exceeds the limit
for steel superstructures for semi-

95'-135'-135'-95' spans . integral abutments and conventional

{steel abutments with deck extensions. A
design waiver is required for extending
oo -+ 5 r oo use past the limit or Virginia Abutments
ABUTMENT PIERS ABUTMENT  shall be used.

See File No. 17.01-10 for discussion on bridge layout when introduction of a joint is necessary.
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CONCRETE BRIDGE LAYOUT EXAMPLES:

The following examples of bridge layouts do not meet the guidelines for full integral or semi-
integral and conventional shelf/cantilever abutments with deck slab extensions (assume 0° skew):

Legend:
abutmant

4 - 110" spans
(concrete)

oo 7 2 A+ oo
PIERS

&6 - B5' spans
‘ (concrete) ‘

P4 »r B T +r T oo
ABUTMENT PIERS ABUTMENT

. 4 - T0' spans . 4 - 70' spans
‘ {concrete) ‘ ‘

(concrete) ‘

e S B A BH A B A o
Joint
PIERS

ABUTMENT ABUTMENT

8 - 95' spans
(concrete)

oo Hr B B B B A B oo

ABUTMENT PIERS ABUTMENT

Semi-integral abutment or
oo Full integral oo conventional abutment
with deck slab extenslion

Fixed or expansion
hr bearing support

REASON

Semi-integral abutments or conventional
abutments with deck slab extensions
are depicted in the example. The total
length of 440’ meets the full integral limit
for concrete super-structures. Full
integral abutments are required unless
other selection criterion forces a move
to the next abutment type in the
selection hierarchy.

The total length of 510’ exceeds the full
integral limit for concrete super-
structures. Either a design waiver may
be sought to extend use or semi-integral
abutments or conventional abutments
with deck extensions shall be used.

Joints are not allowed (unless a waiver
is granted) and either semi-integral
abutments or conventional abutments
with deck extensions shall be used.

The total length of 760’ exceeds the limit
for concrete superstructures for semi-
integral abutments and conventional
abutments with deck extensions. A
design waiver is required for extending
use past the limit or Virginia Abutments
shall be used.

See File No. 17.01-10 for discussion on bridge layout when introduction of a joint is necessary.
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- — Has a waiver been - — Has a waiver been
| START I—» IIs br;ggekwnhm Ilgwtlrt_]s for | No pursued and granted to No ][s blndg(tehwnl?m |Im|t; No | pursued and No
ength, skew, and therma use full integral? 4 or 'length, skew, an granted to use A
movement for full integral? thermal movement for semi-integral?
Yes semi-integral? i
Yes |« Yes
- - - Yes [¢
Are steel H-piles being Does the design " Has an approval
used, are they at least 25° | No | support the use of Are bridge girders No | been pursued and |No
in length and do they shorter length piles, No ) straight and parallel? granted to use ‘B
penetrate at least 5’ into alternate pile types, ' CA semi-integral?
undisturbed soil with 10’ of and/or pre-boring? Yes T
fill or loose material under A Yes
the footing? v Can substructure
es handle design forces No
Yes & (lateral forces on
— skewed bridges)?
Is calculated scour within
the limits of piles No Yes
regardless of whether =(4? .
countermeasures can be USE SEMI-INTEGRAL ABUTMENT DESIGN
installed? See File Nos. 17.06-1 thru -28
Yes
A
Would subsurface material
conditions allow driving No ¢
¢ \ »O End of slab
piles to pile bent A .
tolerances? Sec. 403.06(f) Approach S'Gb\ /F'”'Shed grade
|
Yes i T J_:b :
- Has a waiver been [
Is depth from final grafje to | No pursued and granted to N_o>O ,
bottom of footing < 17°? : % A
use full integral? Back of 7
Yes ¢ J Yes glﬁigggh
. 3 - Has an approval been LI]
Are bridge golrders straight No | pursued and grantedto | N© ) i e
and parallel? use full integral? =5 bxpansion bearing
Yes le AJ Yes ] L%—Sfem wall
Can a single row of steel No
H-piles adequately handle
lateral forces End of slab

-~

Yes

See File Nos. 17.04-1 thru -42

USE FULL INTEGRAL ABUTMENT DESIGN

Al

Approach slab
|\
|%_‘\

Back of
integral
backwall

Moment
relief hinge

Is bridge within limits
for length, skew, and
thermal movement for
deck extension?

Yes |«

Can substructure
handle design forces
(lateral forces on
skewed bridges)?

Has a waiver been
No | pursued and
granted to use deck | No .
extension? A
Yes
No

Yes

USE DECK SLAB EXTENSION DESIGN
See File Nos. 17.08-1 thru -30

Approach slab

Conventional abutments with joints may
be used only with the approval of a
design waiver by the State Structure

L. and Bridge Engineer

EJ
= oy

Pile—{|

End of slab

///—Fhﬂshed grade

Abutment bocKon—//

Beginning of bridge
Back of backwall

USE VIRGINIA ABUTMENT
See File Nos. 17.10-1 thru -10

Tooth expansion joint

i//—FHﬂshed grade

o L]

Ve
&1 Steel/prestressed girder

=—Stem wall

|
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GENERAL GUIDELINES FOR INTEGRAL ABUTMENTS:

BRIDGE LAYOUT:

A symmetrical or near symmetrical layout is recommended in order to have the same movement
at each abutment to balance the passive forces. For layouts with:

e An even number of continuous spans, consider fixed bearings at the center pier.
e An odd number of continuous spans, consider fixed bearings at both center piers.

e Continuous spans, the designer shall determine the number and location of fixed bearing
lines to obtain a satisfactory and efficient bridge design. See File Nos. 15.04-1 thru -12
for additional bridge layout guidance.

e Continuous spans, at least one line of fixed bearings is required unless the bridge grade
does not exceed 1%.

e Simple span semi-integral bridges, use expansion bearings at both abutments in all
cases.

EXPANDED POLYSTYRENE (EPS) MATERIAL:

For single span bridges on a gradient, EPS shall be used at the upgrade abutment (highest
elevation) only, which will result in most of the movement going towards the upgrade abutment.
On single span bridges with no grade differential, the designer shall arbitrarily specify which
abutment will receive the EPS material or use engineering judgment if outside factors are
present.

For continuous spans, EPS material shall be used at all full integral and semi-integral abutments.

For EPS thickness calculations and details, see File No. 17.03.30.

BACKWALLS:

Backwalls shall be designed (moment and shear) to resist passive earth pressure that will result
from thermal movements. A Kp of 4 shall be used with EPS material. For single span integral
bridges where EPS material is used at only one abutment, a Kp of 4 shall be used for the design
of both ends.

When a design approval is approved by the District Structure and Bridge Engineer to eliminate
the EPS material, a geotechnical engineer shall determine the appropriate value of Kp, but in no
case shall it be less than 4. When structural backfill is used without EPS material at either
abutment, a Kp value of 12 shall be used.

Backfill material for integral bridges shall be placed such that the differential in the height of fill at
each abutment does not exceed 6” and so denoted on the plans.

BEAM/GIRDER DESIGN:

Prestressed concrete beams and steel beams/girders shall be designed assuming the ends at the
abutments are free to rotate.
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APPROACH SLABS:

If at grade approach slabs are used, the joint between the approach slab and sleeper pad shall
be sized for the thermal movement.

TERMINAL WALLS:
To eliminate potential conflicts, the designer shall detail the parapet terminal walls to be entirely
on the superstructure. Care shall be taken to preserve the structural integrity of the railing/

parapet system. The guardrail attachment to the terminal wall must allow for end movements and
end rotation.

FULL INTEGRAL ABUTMENT LAYOUT GUIDELINES:

Crown rate i

_ Crown rafe | Crown rate _
.
% Top of
footing
A
{

1 L | R R VR | R

TRANSVERSE SECTION
Crowned

TRANSVERSE SECTION
Superelevated

If Ah is less than 12", the bottom of the footing shall be constructed level, and the difference in
elevation will be compensated for above the hinge. If Ah exceeds 12", the bottom of the footing
shall be sloped. In the case of a crowned section, in which Ah exceeds 127, it may be necessary
to add a longitudinal joint through the superstructure and the entire integral abutment. The
longitudinal joint shall be located in the median. In the absence of a median, a semi-integral
bridge should be considered.

Details on this sheet apply to both steel and concrete structures.
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GENERAL INFORMATION:
The design of an abutment consists of two principle parts: the evaluation of loads and pressures
that act on the structure and the design of the structure to withstand these loads and pressures
within acceptable tolerable deformations.
All abutments and wingwalls shall be investigated for the following:

e Lateral earth and water pressures

¢ Dead load weight of the abutment/wall

¢ Vehicular or other impact loading

e Loads applied from the superstructure

e Temperature and shrinkage deformation effects

e Seismic loads
The design shall be investigated for any combination of forces which may produce the most
severe loading condition.
CONCRETE:

Concrete used in the design of abutments shall be Class A3 having a minimum 28 day
compressive strength of 3000 psi.

Concrete used in parapets/rails, terminal walls on abutments and in the construction of the
integral backwalls of full integral, semi-integral and Virginia abutments shall be Low Shrinkage
Class A4 Modified having a minimum 28 day compressive strength of 4000 psi and shall be
included in the concrete quantities for the superstructure.

REINFORCEMENT:

All reinforcement shall conform to the requirements of Sections 223 and 406 of the current VDOT
Road and Bridge Specifications and as specified below.

All reinforcement for the structural elements listed in the current 1IM-S&B-81 shall be corrosion
resistant reinforcing (CRR) steel bars of the Class indicated.

CRR steel bars shall conform to the applicable specification listed in the current IIM-S&B-81 for
the type of CCR steel bar used.

Deformed reinforcing bars shall conform to the requirements of ASTM A615, Grade 60 except for
reinforcing bars noted to be CRR.
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REINFORCEMENT (Cont.'d):
Plain steel bars when used as dowels shall conform to the requirements of ASTM A36.
For specific practices and requirements (sizes, spacings and miscellaneous details), refer to the
appropriate section(s) of this chapter.
GENERAL DESIGN CONSIDERATIONS:
Abutments should be designed with and without the superstructure in place as well as any
additional construction loading that may occur such as live load surcharge. If the abutment is not
stable (normally without the superstructure being in place especially when checking pile batter on
the toe pile), one of the following notes shall be added to the abutment plan sheet:

Do not fill above elevation XXX.XX until superstructure is in place.

or

Do not fill above elevation XXX.X until superstructure including concrete deck slab is in
place.

Fill in front of the abutment is generally not considered in design calculations for an abutment
adjacent to a stream as there is a possibility of the fill being removed during flooding events.
GENERAL DRAINAGE DESIGN PRACTICES AND DETAILS:

For specific practices and details for abutment drainage, refer to the appropriate section of this
chapter.

For specific practices for the placement (location) of deck slab drainage collector/downspout
pipes on abutments, see Chapter 22, Drainage, File Nos. 22.04-1 and -2.
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GEOTECHNICAL DESIGN DATA TABLES:

The appropriate geotechnical design data shall be provided in tabular format either on abutment
and pier sheets or combined near the front of the plan assembly (possibly on the sheet with the
Substructure Layout). The General Notes shall reference the location(s).

For use with Spread Footings:

SPREAD FOOTING DATA TABLE
SERVICE STRENGTH
Nominal Telerable Neminal Factored
Substructure Bearing Settlement Bearing Bearing
Unit Resistance Resistance | Resistance
(tsf) (inches) (+sf) {tsf)
The (___) Limit State controls the footing design.

For use with Drilled Shafts:
The “Minimum Tip Elevation” column
DRILLED SHAFT DATA TABLE in this table should be omitted, if a
Substructure NF?minuI Axial FoFszfored Axial Ml'r1|_imum design requirement that does not
Unit ist ist i ; ; ; : :
" (Tons/shafd) | (Tons/shaft) | Elevation| IMVOIve the tip elevation is being
, - : used. One such example would be
the case in which the drilled shaft
must be embedded a minimum
length into competent rock.

The (___)} Limit State controls the drilled shaft design.

For use with Pile Foundations or Bents:

The resistance factor used to define

PILE DATA TABLE the relationship between the nominal

Nomimal Axlol [ Foctored |Estimated| and factored axial resistances is

SUbS-L'-J;']J$+Ure Rﬁ:ioss-ru?':%e Res?;;glnce EIeJoierTon dependent on the method indicated in
Durlng Driving the General Notes used to measure the

(Tons/plle) (Tons/plle) nominal axial resistance during driving.

Where estimated tip elevations vary
from one side of a substructure unit to

The (___) Limit State controls the pile design. the cher (e.g9., d_ue to sloping rock),
provide the range in the table.

Where minimum tip elevation is required:

PILE DATA TABLE
Nominal Axlal Factored |(Estimated| MInimum
Substructure| Resistance Axial Tip Tip
Unit Measured Resistance | Elevation | Elevation
During Driving
(Tons/pile) (Tons/pile)
The (___) Limit State controls the pile design.
ABUTMENTS PART 2
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ARCHITECTURAL TREATMENT FOR ABUTMENTS:

The decision to incorporate architectural treatment into a bridge project and the type of
treatments shall be made during the preliminary design. Incorporating or removing architectural
treatments from a project at a later stage could require re-design and plan changes including
guantities.

Including architectural treatment on parapet/rails and/or abutments may affect geometric items
such as horizontal clearances. Architectural treatment on parapets/rails and/or abutments will
affect abutment widths and quantities. Designers must consider the texture relief to be sacrificial
and position reinforcement to provide the minimum concrete cover required from the back of the
maximum relief used to the reinforcement. Structural coordination between elements is required
as the maximum texture relief is 1” on parapets/rails and 3” on substructure elements. Copings
may need additional reinforcement to include in plan details. Architectural treatments such as
medallions have minimum dimensions that need to be considered when locating abutments to
provide sufficient exposed area (e.g., on U-back wingwalls) where those treatments are desired.

See Chapter 5 of this manual for requirements, details and information for architectural treatment.
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GENERAL INFORMATION:

This section of the chapter establishes the general practices and guidelines for the design and
detailing of abutments and related structures.

Items in blocks are for designer’s information only and are not to be placed on the plans.

ABUTMENT NEAT COMPONENT DETAILS:

BACKWALL DETAILS:

Bridges requiring approach slabs or where approach slabs are desirable, the abutment backwall
shall be detailed as shown below. See also Deck Slab Extension section of this chapter.

of approach slab

Finished grode/’rop}_XL I

Approach slab seat

#4 bars

as required for bending
at critical section J

Permissible construction | |

joint

*4 bars @ 12" o.c.

12"

min.

o

~
|

il

@ 12" o.c. or

i |

e

=—Face of backwall
,

AHO4 series bars

a\

A

Beom/girderj

Ve

RN

N

ZTop of seat/pad

ABUTMENT BACKWALL W/ APPROACH SLAB AT FINISHED GRADE

* The dimension shown above is for approach slabs without bituminous concrete overlay.
approach slabs with bituminous concrete overlay, use 1’-9”.

#4 bars @ 2" o.c. or
as required for bending
at critical section

Permissible consfrucﬂon—‘

joint

2"

Finished grod67 min.

R
KRR

« |'=—Face of backwall

N

#4 bars @ 2" o.c.

[ 7

Beom/g'\rdetz

I

vy
B
7

Top of seat/pad

ABUTMENT BACKWALL W/O APPROACH SLAB

For
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I 12"

Finished grode7 ‘—)‘(—)‘min.
K

AL g

<=—Face of backwall

Depth of pavement
structure

Pavement subgrade/top
of buried approach slab

Approach slab seat

AHO4 series bars

—_————

Il T=

®#4 bars @ 12" o.c. or 1
as required for bending
at critical section J

Permissible cons‘rrucﬂorﬂ
joint J \

®*4 bars @ 12" o.c.

/, {
Beom/girder]

Top of seat/pad

2 TN N

ABUTMENT BACKWALL W/BURIED APPROACH SLAB
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BACKWALL CLEARANCE FOR BEAMS/GIRDERS:

A |see fable below [=—End of beam/girder

e ’ Face of backwall

-\ N
o T
€ of bearing

Wi

S N N

ELEVATION

Skew A

=——Face of backwall

Beam/girder

ZTop of seat/pad

T(\\r_ of beam/girder
]

l=—A|see table below

—Face of backwall

TQ_ of beam/girder

PART PLAN — NO SKEW PART PLAN — WITH SKEW
SKEW ANGLE A*
<10° 2,
11° thru 30° 3,
31° thru 45° 41,
46° thru 60° 5,

* . . . .
Expansion from extremely long span or a group of continuous span beams/girders may require
that this dimension be increased in order to provide a minimum clearance (normal to face of

backwall) of 1'/,” at full expansion.
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STEM DETAIL:

Permissible coms‘rrucﬂorﬂ

joint

*4 bars @

at critical

12" o.c. or
as required for bending -1, .
section

#4 bars @ 2" o.c.

Top of footing \

AFO4 series bars

f~=—Face of backwall

Length of seat/pad

[E;eom/g'\rd

/

ETOD of seat/pad

%6 bars @ 12"
(min. 4-*6 bars)

~—*4 bars @ 2" o.c.

[Permissible construction

Ljoint

L

Ne

|

ABUTMENT STEM DETAIL

Stem shall be a minimum of 1°-7” in height and provide a minimum 1°-3” clearance between the
bottom of the beam/girder and the ground surface or top of the slope protection to ensure
accessibility for safety inspections and maintenance operations.

SEAT/PAD DETAILS:

The minimum seat/pad length (face of backwall to edge of stem) and width shall be 2’-0”.

The

bridge seat/pad shall be wide and long enough to accommodate the bearing device and seismic

requirements.

It is recommended that the width of seat/pad be established in increments of 6”.

For masonry plate/anchor bolt edge clearance requirements that may affect the bridge seat/pad

width, see File N0.17.03-7.

Typical bridge seat layouts used by the Structure and Bridge Division are as shown below:

Width of seat/pad
‘ -—=—0C¢ of beom/girderj—»» |

—+—

— 5" wash typ. |

. -

STEPPED SEATS/PADS

GENERAL ABUTMENT DETAILS
ABUTMENT NEAT COMPONENT DETAILS
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Width of seat/pad

‘ ¢ of becm/girderj—» | l_|/2.. wash typ. |
f t

- \ |

INDIVIDUAL SEATS/PADS
(PREFERRED)

The minimum bridge seat reinforcement shall be as shown on the details below:

e For main reinforcement < 5” below the top of seat/pad:

Distance from top of

seat to main reinforce- .
ment is < 5" 1" min. A .
l/ Min. 4-*6 bars

' ' 1
!

—
|

7

#4 stirrup bars

N N N

=4 @ |2" *4 @ 12"
between seats \\ between seats
*4 @ 6"
A

12" max. typ.

PART ELEVATION — BRIDGE SEAT/PAD

> o
Face of backwall

— —e, V> - \Top of seat/pad
‘ Min. 4-*6 bars

| *4 stirrup bars
@ 6" o.c.

. d =—Face of stem
N N

SECTION A-A

ABUTMENTS VOL. V - PART 2
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e For main reinforcement = 5” below the top of seat/pad:

rA'

Distance from top of Reinforce seat/pad

seat to main reinforce- with min. 4-*6 bars
ment is 25"
1" min. 3" typ.
| |
|

— —
[} \
T T
7 *4 stirrup bars 7
N Ne N
%4 @ |2" 4 @ |2"
between seats L» between seats
#4 @ 6" 12" max. typ.
A g

PART ELEVATION — BRIDGE SEAT/PAD

77.
’;Foce of backwall
13 - > . 13 ;
3

Top of seat/pad

ZMTH. 4-*6 bars

*4 stirrup bars
@ 6" o.c.

<=—Face of stem

N Nl

SECTION A-A

WASH DETAIL:

The purpose of the wash is to provide drainage of moisture from the abutment seat. A 11, wash
shall be provided between seats/pads.

N
Face of backwall
Z E
‘Ll KTOD of seff/pod
T i Ff | j'/z“ wash
o T
o Face of stem
N i N
WASH DETAIL
ABUTMENTS VOL. V - PART 2
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ANCHOR BOLT LAYOUT DETAILS:

The abutment seats/pads shall be wide enough to provide for the clearances shown on the
details below.

N '\J‘ >
min. Exterior edge
Vd N\ of aobutment

—Face of backwall

Min. &" to edge—| T
of seat ]

\{Line thru centers

of bearing

Min. 6" to edge of| £ \
seat and inside 1 JL— 7,
reinforcing steel _/
seat ‘~—=~8 beam/girder
Min. 3" from edge

of elastomeric pad

ANCHOR BOLT CLEARANCES

When beams/girders have bearings requiring anchor bolts, a TYPICAL ANCHOR BOLT LAYOUT
detail shall be shown on the abutment detail sheets of the plan assembly.

Show dimensions in multiples of 1/8”.

¢ beom/g\rdera\ 93"

\

\—— Face of backwall

L i

}

N

ol 2 Line thru centers
=]

7

of bearing

N
- 93" Seat

e | o e | - —]

TYPICAL ANCHOR BOLT LAYOUT DETAIL

ABUTMENTS VOL. V - PART 2
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ABUTMENT U-BACK WINGWALL DETAILS:

e For U-Back Wingwall Heights < 10°-3”:

Length of U-back wingwall ——————7'-3" terminal wall
" Min. #4 @ 12" o.c. N.F. Min. *4 N.F. "
3 ’*N:irr]w. "6 bbqorrss e I6" c?.cc. F.F. ‘sglgced gOIrZS' o.c. 3
__{* Min. #*4 bars F.F.
spaced @ 6" o.c.
For RW series spacing, see parapet/railing sheet.
|_ ___________________________ —~
| 1
Elov. 27.47 | 5 | Elev.“27.02
[ /.
E 1 i ]
Uttt LL:‘L..:““““"‘K ““““ - - - - - Ly
\ Zu R 20
- ¢d S g
! 8o °c
: da LS
- - M
: oo 0o .
T 55 " 55| T
Min. *4 bar @ ! : o0 > 2,
12" o.c. N.F. ! NS NE
s~ | I cg c<
Sl;'ow 6" ¢I'pip§ undeydrain | ' i i
where applicable [ | E:i I y _l_
' ™
in. #4 footi 2" o.c. NF.
:’ﬂ%. :6 -t’oooo-rfI Pngg ddoowweellss @@ I6" oo.cs,:. F'\fF.
\—Elev. 13.77
VIEW B-B
*Or as required for bending at critical section.
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e For U-Back Wingwall Heights > 10’-3”:

Elev. 27.47

Length of U-back wingwall

* Min. #*4 bars N.F. spaced @ 12" o.c.
e Min. ®*6 bars F.F. spaced @ 6" o.c.

t—17'-3" terminal wall—~

*Min. *4 bars N.F. l—3
spaced @ 12" o.c.
*Min. ®4 bars F.F.
spaced @ 6" o.c.
For RWO4 series spacing, see parapet/railing sheet.—————
______________________________ -~
| Elev. 27.02
3" 3
: —1—
L (. 'o
e | e il b Rttt B J
M

Min. ®4 bar @
12" o.c. N.F.

Show 6" @ pipe underdrain |
where applicable |

’—i #Min. ®4 bar N.F. and ®5 bar F.F. spaced @ 12" o.c. |'—- !

/ﬁ

7
e

*Min. *4 bar @ 12" o.c. N.F.
«Min. ®*6 bar @ 6" o.c. F.F.

V

]

*Min. *4 footing dowels @ 2"
« Min. *6 footing dowels @ 6" o.

o.c. N
c. F.

I —

\ Elev. 6.86

VIEW B-B

*Or as required for bending at critical section.
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ABUTMENT ELEPHANT EAR WINGWALL DETAILS:

phant ear wingwall ]——

Outside edge of
superstructure
[\XFHLengfh of ele
See note 2 FWH- #4 bar @ 12" o.c. E.F. }—-
(

.
'
Lo Min. *4 bar E.F.
)
]
|

\<y0.

3" typ.— f—

Min. *4 bar @ 12" o.c. E.F.

Min. ®#4 footing dowels E.F.

\—Top of footing

ELEVATI

\Elev. XXX.XX

ON

(PREFERRED)

1. Slope of top of elephant ear wingwall shall match the approach fill side slope (1.5 or 2.0 to 1).

2. The distance from outside edge of abutment to beginning of elephant ear wingwall shall be
6. Extend backwall as required to accommodate the detail requirements for skewed
abutments and conventional abutments with deck slab extensions.

3. Length of elephant ear wingwall required shall be dimensioned on the abutment wingwall

details.
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Outside edge of
superstructure
l——{Lengfh of elephant ear wingwolll——
‘ Min. #4 bar @ 12" o.c. E.F.l—-
See note 2 I-f
T
'
'
:
gt Min. ®4 bar E.F.
X

3 typ.—of [
?
<

3" typ.
zd]
X
Waa

Min. #4 bar E.F.

Min. ®*4 bar @ 12" o.c. E.F.

Min. =4 fooﬂLng dowels E.F. \ 3" typ.
P

Top of footing

\— Elev. XXX.XX

ELEVATION
(ALTERNATE)

4. Slope of top of elephant ear wingwall shall match the approach fill side slope (1.5 or 2.0 to 1).
5. The distance from outside edge of abutment to beginning of elephant ear wingwall shall be
6”. Extend backwall as required to accommodate the detail requirements for skewed

abutments and conventional abutments with deck slab extensions.

6. Length of elephant ear wingwall required shall be dimensioned on the abutment wingwall
details.
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ABUTMENT FOOTING TYPES AND DETAILS:

GENERAL INFORMATION:

The footing types for abutments are as follows:
e Spread footings
e Footings on steel piles
e Footings on prestressed concrete piles

e Footings on drilled shafts

The specific type of foundation selected for use on a project shall be determined based on
available geotechnical and hydraulic data/recommendations and costs.

Minimum depth for all footings shall be 3’-0”. Minimum depth of subfooters shall be 6” and

should have no irregular feather edges.

SPREAD FOOTINGS:

Min. #*6 bars @ 12" o.c. or
as required for bending
at critical section

<— Face of stem
’—E’e.rm'\ssw'b\e construction
Min. *6 footing dowel bars Uom‘r
w/180° hook @ [2" o.c. or olg
Gi re.q‘rLJlreId fo;_bendmg a1 Min. #*4 footing dowel
at critical section 3l c bars @ [2" o.c. or as
Oy= required for bending
a TYD~D ~— at critical _section
(78 Bersh-{- \ﬂJ

|MTn. *6 bars @ I2" o.c.

SECTION THROUGH SPREAD FOOTING

Spread footings shall be proportioned and designed such that the supporting soil or rock provides
adequate nominal resistance against geotechnical and structural failure.
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Spread Footing Plan:

4~ 6" AFOBOT top and bot. 4" I—-
o =)
=4 =4
127] AF0611 top and bot. 127

10 equal spa. = 9'-4
—R+te. Il Const, B

AFO610 bot.

AFQBOT top
20 spa. @ 6" =

21 spa. @ 6" =

~—— AF0808 top and bot.

IfAFOSOS top ond bot.

AF0604 bot. - 60 spo. @ 4" = 20'-0°

[
& k4
82
)
Bl
S|z, V4
g~
@
=g
g8
[=——AF0806 top and bot. g @
Fl' d
a - AF0805 top and bot.—] Lﬂ' {
. - I
120 AF0604 top - 30 spa. @ 8" = 20°-0 T Symm. obout this line

PART FOOTING REINFORCEMENT PLAN

The PART FOOTING REINFORCEMENT PLAN shown above is for illustration purposes only to
show the general requirements for detailing a typical abutment spread footing. The “full” plan
shall be shown on the abutment detail sheet(s) and shall include the dimensions of the footing as
well as the size and spacing of reinforcing steel in the footing.

The outline of the footing in the FOOTING REINFORCEMENT PLAN is shown with solid lines.

A tie (reference) point and the location of the face of abutment backwall/end of slab shall be
shown. The tie (reference) point is the intersection of the route € or B and the face of abutment
backwall/end of slab. This tie (reference) point shall be the same as that used for the title sheet
(plan view) and substructure layout.  For the part plan shown above, the tie point is the
intersection of the construction B for Rte. 11 and the face of abutment backwall.

The layout (dimensioning) of the footing shall be referenced to this tie point and the face of
abutment backwall/end of slab.
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FOOTINGS ON PILES:
Spacing of Piles:
e  Steel H-piles: not less than 3.5 x nominal size of the piles when used as friction piles
not less than 2’-6” when used as bearing piles
e  Concrete piles: not less than 3 x diameter or side dimension of the piles
e  Timber piles:  not less than 2’-6”
Maximum spacing of piles: 10’-0".
Pile should be spaced at 1” increments.

Edge distance of piles: The distance from the side of any pile to the nearest edge of the
footing/cap shall not be less than 9”.

Pile batter: Minimum batter 3:12; maximum batter 4:12.

Pile driving tolerance: Driving tolerance(s) for piles shall be considered when determining
bending and shear at the critical section. For driving tolerance(s), see
VDOT Road and Bridge Specifications, Section 403 and Table IV-1.
Driving tolerance(s) for Full Integral abutments shall be in accordance
with column supports for bent caps.

Embedment of piles in caps/footings:

e  Steel piles: 12” into footing
18” into footing when subjected to intermittent uplift (under any loading)
18” into footing plus a positive method of anchoring the pile to the footing
when subject to uplift under seismic loading

e Concrete piles: 6” into footing with reinforcement projecting from pile to obtain
development as required by the design

e Timber piles:  12” into footing

FOOTINGS ON DRILLED SHAFTS:

Edge distance of drilled shafts: The distance from side of any shaft used in a group to
nearest edge of the footing/cap shall not be less than
127,
ABUTMENTS VOL. V - PART 2
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Typical Details of Footings on Pil

es:

Min. #6 bars @ 12" o.c. or

as req

at critical section

uired for bending

Min. #*6 footing dowel bars
w/180° hook @ 12" o.c. or
as required for bending at
critical section

Class C
Min. lap

4" TyD.E

f

2-*6 bars ~

<— Face of stem
fPermissibIe construction
I_J'Oirﬂ’
o
3 Min. *4 footing dowel
o bars @ 12" o.c. or as
O required for bending
3 at critical section
-8 bars]

*8 bars|—

[

3'-0"

{

Min. depth

#4 hgirpin ba

Min. *6 bars

€ of steel piles

L

Pile embedment into
footing. See File No.
17.03-13.

2 \
4
t

Pile edge distance.
See File No.17.03-13.

SECTION THROUGH FOOTING ON STEEL PILES

Min. ®*6

at criti

as required for bending

bars @ 12" o.c. or

cal section

Min. ®*6 footing dowel bars
w/180°hook @ 12" o.c. or
as required for bending at
critical section

4" typ. E

[=——Face of stem

(Perm'\ssible construction

Class C
Min. lap

Ljoint

Min. ®*4 footing dowel
bars @ 12" o.c. or as
required for bending
at critical section

Class B
Min. lap

f

2-*6 bars \

L

/ |

|

3.3

#4 haqirpin bars

Min. *6 bars 12

L
=€ of concrete piles

Pile embedment into
footing. See File No.
17.03-13.

L

\
4

[Pile edge distance.

|See File No.17.03-13.

SECTION THROUGH FOOTING ON PRESTRESSED CONCRETE PILES
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Footing Hairpin Bar Details:

e For single row of toe piles:

7 /N 1 /—(E heel piles

/—¢_ heel piles
L
Z

lop

*4 hqirpin bars

®4 haqirpin bars

L \-Q toe piles
p

\—Q toe piles

HAIRPIN DETAILS

e For multiple rows of toe piles:

/>¢_ heel piles

€ row 2
toe piles

#4 hairpin bars

€ row |
toe piles

HAIRPIN DETAIL — MULTIPLE ROWS OF TOE PILES

Pin diameter for hairpin bars shall equal the nominal size of pile plus 6.
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Pile and Footing Reinforcement Plan:

AFO615 typ.| AFOB21 bot. -~
2 - AFO401 typ. [2 - AFO401 typ. '
a fyp.—t 7
i 1_6- typ. ~
— =
S+
(] N : AFOB15 - bot.
. N \ 3 eq. spa. = I'-5"
? itin typ.
= 1
8 7 N q
"o A { y AF0BI9 top and bot.
gl -— | D [~—Rte. 11 Const. &
Slg N N
<a n\ AF0820 top and bot.
N Alln 1
b &r i I
// N 2 - AF040! typ.
( A AFOBIT / /—AF0803 bot. /—AF0604 /——AFOBOB top
Al |
— H L/ ] I T 12 T 4
b I ! ZusNI / [
H— =
AF0B16 / / |
T
AF0BI8 top ond bot.—= | Foce of backwall / AF0602
AFOBOT typ. 4ot 11 \
"y
- — N = T = ST -
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Symm. about this line
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PART FOOTING REINFORCEMENT PLAN

Abutment detail sheets for foundations with piles will normally include a PILE AND FOOTING
REINFORCEMENT PLAN in which details are shown for both the pile layout as well as the size
and spacing of reinforcing steel in the footing.

The PART FOOTING REINFORCEMENT PLAN shown above is for illustration purposes only to
show the general requirements for detailing a typical abutment footing on piles. The “full” plan
shall be shown on the abutment detail sheets of the plan assembly and shall include the layout of
piles as well. If the plan becomes too cluttered, a separate PILE PLAN as shown in File No.
17.03-18 may be used.

The outline of the footing in the PART FOOTING REINFORCEMENT PLAN is shown with solid
lines.

A tie (reference) point and the location of the face of abutment backwall/end of slab shall be
shown. The tie (reference) point is the intersection of the route € orB and the face of abutment
backwall/end of slab. This tie (reference) point shall be the same as that used for the title sheet
(plan view) and substructure layout.  For the part plan shown above, the tie point is the
intersection of the construction B for Rte. 11 and the face of abutment backwall.
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Pile Plan:

|
rHFH— —H —~
|
. Lo 7
E — | 1 b
! | |_-I | .
. I i | .
[*=—Rte. Il Const. | S
Ly H 1=
| g
| ! I"I - : <
! . |
____________ J |..|_|L —_
I I N
! |
5 | b
0
Face of bockwoll\ | :
I 0T _ T _ _ i &
P P -4 | .
R | 1 R
F-—F FF— -
__________________________ _J
Symm. about this line 8 spa. @ 2°-7" = 20'-8"

l Indicates direction of batter

PART PILE PLAN

The outline of the footing in the PART PILE PLAN is shown with phantom lines. Dimensions to
foundation edges should not be used as normally no dimensions are referenced to phantom lines.

A tie (reference) point and the location of the face of abutment backwall/end of slab shall be
shown. This tie (reference) point shall be the same as that used for the title sheet (plan view)

and substructure layout.

construction B for Rte. 11 and the face of backwall of the abutment.

For the part plan shown above, the tie point is the intersection of the

The layout of piles (spacings and lines of piles) shall be referenced to the tie point and the face of

abutment

backwall/end of slab.
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UTILITY BLOCKOUT DETAILS:

When utility line(s) pass through the abutment backwall/stem, utility blockout details shall be
shown on the abutment detail sheets of the plan assembly.

For utility line(s) passing through the abutment backwall/stem, a metal pipe sleeve or sleeve ring
shall be provided for each utility line passing through the abutment backwall/stem. Pipe sleeves
or sleeve rings shall be of sufficient diameter to provide a minimum clearance of 1” for the utility
or conduit.

The location to centerline of the blockout shall be shown in the abutment PLAN view as shown
below.

e For bridges with 0° skew:

€ of multiple uﬁli‘ry:'_» ¢ of Rte.—

line sleeves

Ne Ne N

Back of backwall

/

7 Edge of seof/pod\ b

Face of backwall

=————{Show_dimension}|————

PARTIAL PLAN VIEW

e For bridges with skew:

€ of multiple utillty ¢ of Rte.—=\
line sleeves ’
N N N

Back of bockwoll7

7

7 Edge of sso*/padx 5

Face of backwall

PARTIAL PLAN VIEW — W/ SKEW
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The utility blockouts shall be reinforced with a minimum #6 bar at each face with the vertical

location shown on the ELEVATION view as shown below.

e For single utility line:

Ve Ve
Metal pipe sleeves
for __"@ telephone %6 bar E.F
conduits o
€ of pipe sleevel(s).
®*6 bar E.F. Elevation XXX.XX
[ ‘=Z
7z
Ne Ne
PARTIAL ELEVATION VIEW
e For multiple utility lines:
g Metal pipe sleeves 7
for __" @ telephone
conduits *6 bar E.F.
_ @f
DO
*6 bar E.F.‘)O@O \_[CL of pipe sleevels).
T Elevation XXX.XX
I e
Ve
z
Ne Ne

PARTIAL ELEVATION VIEW - MULTIPLE UTILITY LINES
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END OF BEAM/GIRDER DETAILS - STEEL BEAMS/GIRDERS:

The details shown below and in File Nos. 17.03-22 thru -25 are for the designer’s information

only. See Introduction File No. 17.00-1.

For details not shown below, see File Nos. 17.05-1 thru -10 for full integral abutments, and File

Nos. 17.07-1 thru -12 for semi-integral abutments.

e For Full Integral Abutments — Skew = 0°;

¢ bearing/slot in
bottom flange

¢ T4's x 4" shear }— i =0 114"  holes In web
sfud connectors on
T T

both sides of web

— T O —
o | [ X
| I VY Al 2
o D 7 :
olk | ]
5 T 0] &
0 | !
o ©
2 ¢ o o
] | Q
2
[©) 0] —
©,
Y= = 6" max.
—
W

TYPICAL END OF BEAM/GIRDER DETAIL

C %'s x 4" shear ¢ in‘regrol abutment
@ stud connectors ¢ bearing/slot in

bottom flange

! |
xi——-ea— | be
@ %hu E \-/H.S|OT$‘ thru dT ie ! ¢ beam/girder
e bottom flange '
i Y
of beam/girder @LW#@ 1I","¢ holes in web

©,
SECTION A-A

Show dimensions U, V, W, X and Y on the beam/girder detail sheets.

For explanation of numbered circles, see File No. 17.03-25.
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For Full Integral Abutments — Skew > 0°:

€ 7%"s x 4" shear |
stud connectors on
both sides of web

11

€ slot In bottom
flange

=—& 11," g holes in web

[0

— -

fa

©
\S'ruds as required\

Y

[Holes @ 12" o.c. max.]

|
|
@,
Y —= =
2" min.

3" min.
6" max.

TYPICAL END OF BEAM/GIRDER DETAIL

Skew A

€ integral abutment iy
and € bearing

€ U x V slots thru bottom @
flange of beam/girder

@ ¢ %"s x 4" shear

RN
stud connectors ]

=—W=—=~=C 1,"s holes in web

SECTION A-A

Show dimensions U, V, W, X and Y on the beam/girder detail sheets.

For explanation of numbered circles, see File No. 17.03-25.
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e For Semi-Integral Abutments — Skew = 0°:

o I/ n .
¢ %'s x 4" shear € 1'4,"% holes in web

stud connectors on ﬂ ﬁ 'ﬂ’ ﬂ’ ﬂ' ﬁ

both sides of web
T |

hak _
m y | l m
O |
| i
l Face of integral
| |backwall

L ®

0]

|STuds as requTred|
&

[Holes @ 12" o.c. max.]

i
|
o A
oI
\
Ly

3" min.
@Y9 = 6" max.

TYPICAL END OF BEAM/GIRDER DETAIL

©) € %"2 x 4" shear ~—C bearing
stud connectors |
| z

|
l‘ | ¢ beam/girder

. i
—Y
W € 14" g holes in web

®
SECTION A-A

[
[

Show dimensions W and Y on the beam/girder detail sheets.

For explanation of numbered circles, see File No. 17.03-25.

ABUTMENTS
GENERAL ABUTMENT DETAILS
END OF BEAM/GIRDER DETAILS - STEEL BEAMS/GIRDERS

VOL. V - PART 2
DATE: 06Feb2012
SHEET 230f34

FILE NO. 17.03:23




e For Semi-Integral Abutments — Skew > 0°:

(I 1/n ;
¢ %'s x 4" shear € 1/,"% holes in web
stud connectors on
both sides of web ﬂ’ ﬂ’ ‘ﬂ’ ﬁ’ ‘ﬂ’ 'ﬂ’

I |
El Ral i
o
£ m é I A‘ g
2 o) } T .
o o
= | . o)
® q Face of integral
o Q | |backwall &N
g | ©,
(0] |
; ? g
o B °
A © O+ — — =
3" min.
@Ya f=— 6" max.
W=

TYPICAL END OF BEAM/GIRDER DETAIL

Skew A
Line thru centers
of bearing

m /—(E girder
€ 7" 4" I
@ STL{Bd Q’cc))(nnecs'rhoerosr}\ u l

@

Y

<—W»L7(JL 15" 8 holes in web
@)

SECTION A-A

Show dimensions W and Y on the girder/beam detail sheets.

For explanation of numbered circles, see File No. 17.03-25.
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Notes for End of Steel Beam/Girder Details:

The following notes apply to the details shown in File Nos. 17.03-21 thru -24.

®

®

D ©OO

The size of the slots in bottom flange and the distance from end of beam/girder shall be
determined by the designer. The distance between the centerline of slots and the
centerline of beam/girder shall also be determined by the designer and based on the
minimum edge distances shown in the AASHTO LRFD specifications, Section 6.13.2.6.6.

The distance from the end of beam/girder to the centerline of the 1'/,” @ holes shall be
determined by the designer and based on the width of abutment used.

Stud shear connectors shall be used for anchorage of the beam/girder to the integral
abutment and shall be located on each side of beam/girder. Neglect the reinforcing bars
passing through the web. The first shear stud connector shall be located a minimum of
3” and a maximum of 6” from the flanges. The number and spacing of the stud shear
connectors shall be determined by the designer. The designer shall assure there is
adequate clearance provided between the shear stud connectors and the 11/2” @ holes
for the AH series bars.

Stud shear connectors shall be located a minimum of 21/2” from the end of beam/girder.

A series of 1'/,” @ holes shall be provided for the AH series bars to pass through. These
holes shall be located a minimum of 3” and a maximum of 6” from the bottom flange and
shall be spaced at 12" maximum. The top hole through the web shall be located at a
sufficient distance from the top flange to fit within the stirrup bar enclosing the area.

Face of integral backwall is not to be shown in detail.

Provide flange clip detail (Section A-A) only where required.
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END OF BEAM DETAILS — PRESTRESSED CONCRETE BEAMS:

For details not shown below, see File Nos. 17.05-1 thru -10 for full integral abutments, and File

Nos. 17.07-1 thru -12 for semi-integral abutments.

The details shown below and in File Nos. 17.03-27 thru -29 are for the designer’s information

only. See Introduction File Nos. 17.00-1.

¢ For Full/Semi-Integral Abutments:
<=—End of slab

> Top of beam
A‘ |
BCO5 series bors—\ / //

“EEEEE——IIVZ“. See Note 3.—]
¢ of 1'h o '
open holes \

N 2 spa. @ 8"
See Note 2.

See Note 4

T |
N
BCO6 series borsJ Face of integral
abutment/backwall

L’A»\ See Note 5

TYPICAL END OF BEAM DETAIL

~—& peam

*——————o—
\\ BCO5 series bars.
' See Notes 6 and 7.

BCO6 series bars.
See Notes 6 and 8.

——&

SECTION A-A

For Notes referenced to above, see File Nos. 17.03-28 and -29.
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e For Full Integral Abutments:

End of slob7 < ¢ beam
| |
! / -1 % J2 .
_ 2l
o | L
o —
N I N : I : e )
"P ] ] ] 1 2]
- 1 1 1 ! 1
- ! I—::-I : -
) r . :
1 AN T\ !
¢ obu'rmen'rj : : : 3%"
1 1 1 1
! X ! X Face of integral
N \ backwall

TYPICAL END OF BEAM PART PLAN - SKEW = 0°

Skew A

End of slob7

. \ :

Face of integral
backwall

e

€ cbu'l'men'r

TYPICAL END OF BEAM PART PLAN - 0° < SKEW = 30°
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e For Semi-Integral Abutments:

End of slab l=-C€ beam

| 7 |
T !
4 1 B L

1'-10"

[
Face of integral
backwall

TYPICAL END OF BEAM PART PLAN - SKEW = 0°

Al
1
|
1
1
|

| 1
|
1
1
1
L

Skew A
End of slcb7
~ \

1"-10"
[3)

NG iééﬁ\

|
Face of integral
backwall

TYPICAL END OF BEAM PART PLAN - 0° < SKEW < 30°

Notes for End of Prestressed Concrete Beam Details:

1. The detail shown above was developed for a prestressed concrete Bulb-T embedded in a
semi-integral abutment backwall. Beam end detail for full-integral abutments is similar
unless noted otherwise.

2. The three 11/2” diameter open holes shown above are for a PCBT-45 Bulb-T. For other
beam depths, increase or decrease the number of holes by one hole for every increase or
decrease in beam depth from the 45” beam depth shown above. For beam depths greater
than 45", additional holes shall be spaced in 8” increments below the bottom hole shown
above. The designer shall coordinate the locations of 1'/,” diameter open holes with that of
the prestressing strands to insure there are no conflicts with strands. In the event of
conflicts between holes and strands, the designer may either change hole spacing or change
the draped strand locations as specified in File No. 12.03-2.
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3. The dimension shown may be adjusted when necessary to provide a minimum concrete
cover of 3” for reinforcing steel located below the approach slab seat and/or to avoid
conflicts with prestressing strands. All holes shall be located within the web of the beam.

4. The dimension shown may be adjusted as necessary to provide a minimum concrete cover
of 3” for SHOG series longitudinal bars to the face of integral abutment/backwall.

5. For semi-integral abutment backwalls, the distance from end of beam to face of integral
backwall shall normally be 9”. For full-integral abutments, the distance from end of beam to
face of integral abutment shall normally be 1’-5”.

6. Modify the end of the beam shown in the Part Plan and Part Elevation shown on the
prestressed concrete beam standard sheet to show the location of the 1'1," diameter open
holes in the beam web and to reflect the BC05 and BCO6 series bars shown. For semi-
integral abutments for bridges on skews, modify the Part Plan to show the top flange clip or
beam end bevel.

7. BCO5 series bars shall be lapped with the BL0O5 series bars.
8. A minimum of 4 — BS06 series bars required. Provide distance from bottom of beam to

centerline of bars and horizontal bar spacing on plans. Spacing bars in similar locations to
those typically shown for the bottom position of BC0602 continuity bars is recommended.
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EXPANDED POLYSTYRENE (EPS) DETAILS:

All integral abutments shall be provided with a layer of expanded polystyrene as shown below.

The thickness of the Expanded Polystyrene (EPS) layer at the bottom of the integral
backwall/abutment shall be determined using the following formula:

h height of integral backwall/abutment in inches

AL total thermal movement for entire temperature range in inches (total of expansion

and contraction)

EPS,

EPS; =10[0.01h + 0.67(AL) ]

EPS thickness in inches (shall not be < 10”)

The designer shall ensure that the latest version of the “Special Provision for Elastic Inclusion” is
placed in the contract. Elastic Inclusion is the combination of the elasticized EPS material and

the geotextile separation membrane fabric.

Geotextile

filter f@brTo% e
EPS Material——
EPS,

SECTION

Showing full integral with approach slab

J EO,
\
. il
GeotexTtile
filter fabric .

EPS material— |

EPS,
SECTION

Showing semi-integral with approach slab

0"—=

3

Geotextile
P Tilter fabric

. 10"

EPS Material

©

SECTION

Showing full integral without approach slab

c

‘OH>

=3

‘OH

Geotextile
filter fabric

EPS materidal

SECTION

Showing semi-integral without approach slab
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STEEL MEMBER VENT HOLE DETAIL = INTEGRAL ABUTMENTS:

o

3"» hole

2'-0"

¢ bearing at abutment—=

BEAM/GIRDER END VENT HOLE DETAIL

Steel beams/girders when used on integral abutment bridges shall have a 3" diameter hole

located as shown in the above detail.

The location of the vent hole shall be on the high end of the bridge. If the bridge is level, then

place hole on both ends.

The hole is to allow water to vent trapped air under the bridge during high water.
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CONSTRUCTION JOINTS:
General Information:

Horizontal and vertical construction joints may be utilized for abutments to facilitate placement of
concrete and/or to accommodate for phased construction.

Provisions shall be made in the design and detailing of abutments to allow the use of construction
joints to facilitate the placement of concrete or phased construction. The locations shall be
shown on the PLAN and ELEVATION views on the abutment detail sheets.

Permissible construction
joint

LOCATION OF PERMISSIBLE HORIZONTAL CONSTRUCTION JOINTS

All construction joints shall conform to the requirements set forth in Sections 404.03(g) and (h) of
the current VDOT Road and Bridge Specifications and as specified herein.

Contact surfaces of the previously poured concrete shall be roughened thoroughly and cleaned of
all dirt, laitance, loose aggregate and other foreign material by means of sandblasting. The set
concrete surface shall be thoroughly wetted prior to the next pour of fresh concrete.

Continuous vertical and horizontal reinforcement shall extend through construction joints for a
minimum distance of a lap length in order to provide a lap splice with the next length of bar.
Vertical bars required in the section above the construction joint shall be embedded below the
joint a minimum of a development length.

Concrete shall be placed in one continuous operation between construction joints.
Shear keys shall be provided in construction joints where required to meet the requirements of

the AASHTO LRFD specifications for interface shear (shear friction) across the plane of the
construction joint.
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Shear Keys:

When shear keys are required by design, minimum width of key shall be one-third the width of
construction joint with a minimum depth of 1,

For skewed abutments, shear key construction joints shall be perpendicular to the abutment.

Shear keys for the construction joints shall be poured continuous with and at the same time as
the section below the joint.

When construction joints require a shear key, a TYPICAL SHEAR KEY DETAIL shall be shown
on the abutment detail sheets of the plan assembly.

[ IR (Verﬂco\ reinforcement

] extended through the
< Lkeyed joint
o) T
c
9]
= [ﬁT/S—“
.
—
o

. ,LI‘/g" min.

N Ne

TYPICAL SHEAR KEY DETAIL

Vertical Construction Joints:

When vertical construction joints are required for phase construction, the joints shall be located
between beam/girder seats/pads as shown in the partial plan below.

Phase 2 construction Phase | construction

€ Construction joint ¢ Rte.
2\ Nr Nr
Back of bockwol|7
) / )

Face of backwall —/

7 Edge of seo‘r/pod\

PARTIAL PLAN - VERTICAL CONSTRUCTION JOINT LOCATION
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All vertical construction joints shall be provided with a waterstop and shear key that extend from

the top of abutment wall to top of footing.

Waterstops shall conform to the requirements of Section 213 of the VDOT Road and Bridge

Specifications.

When abutments require a vertical construction joint, a TYPICAL VERTICAL CONSTRUCTION

JOINT DETAIL shall be shown on the abutment detail sheets of the plan assembly.

N N ‘
! 7

/ J W
7 ey ﬁBGCK of backwall

Q 6" x % ribbed center
] _bulb waterstop
Ry |
2 \
7 |

|
. —t

[2"

;4‘#4 .

—Face of backwall

|
-

TYPICAL VERTICAL CONSTRUCTION JOINT DETAIL

When a vertical construction joint in the footing is required, the construction joint shall be offset a
minimum of 6” from the neatwork construction joint to provide an area on which to set formwork.

Nr e

€ Construction joint
in neatwork

6" min. offse‘t‘:

€ Construction joint]
in footing

CONSTRUCTION JOINT OFFSET
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GENERAL INFORMATION:

This section of the chapter establishes the practices and requirements necessary for the design
and detailing of integral abutments. For general guidelines and requirements on the use of
integral abutments, see File Nos. 17.01-1 and -7 thru -16.

Sample design calculations are provided based on the AASHTO LRFD specifications to assist the
designer in the design of full integral abutments.

The sample design calculations contained herein are based on the 4" Edition of the AASHTO
LRFD Bridge Design Specifications including Interims and VDOT Modifications (IIM-S&B-80.2).
The designer is responsible for ensuring his design is accordance with the current edition of the
AASHTO LRFD Bridge Design Specifications including Interims and VDOT Modifications (current
[IM-S&B-80).

Sample plan sheets for full integral abutments including check lists are provided to show the
necessary details required for a complete bridge plan assembly. See File Nos. 17.05-1 thru -10.

Use a single row of vertical steel H-piles (Preferably HP10x42) and orient piles for weak axis
bending whenever possible.

The web of the H-pile shall be perpendicular to the centerline of the beams/girders regardless of
the skew. This will facilitate the bending about the weak axis of the pile.

Maximum pile spacing shall not exceed beam/girder spacing.

Avoid high abutment walls except for short spans where anticipated movements are small and
can be easily tolerated. Limit the total abutment height to a maximum of 17 feet from finished
grade to bottom of footing.

Wingwalls supported by the abutment shall be limited to 6 feet for straight wings (elephant ear
length beyond the 6 feet extension of footing to support wingwall shall be considered). Length of
U-back wings shall be limited to 8 feet. The portion of the wall beyond shall be designed as a
free-standing retaining wall. If not, an independent retaining wall system, which does not move,
shall be considered.
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SAMPLE DESIGN CALCULATIONS

The calculations provided do not correspond to the sample plans shown in File Nos. 17.05-3
thru -8.

TYPICAL TRANSVERSE SECTION AND SECTION THROUGH INTEGRAL ABUTMENT:

Overhang typ.
Wingwalltyp. Sgeam Y7 |

Crown Rate Crown Rate ﬂ

[:M i_ L}‘;‘:,z:; i !

1 _ . 1. — K

N | R | R | R | R | R | R { R

! ! T

Hig Hpackwall

TRANSVERSE SECTION

N 1 [ construction

joint

HBackwail

-~ . 1 | |Anchor
P | bolt

TBackwall - _J,\i L

SECTION THROUGH INTEGRAL ABUTMENT

e

z

GIVEN AND ASSUMPTIONS:

Y soil = 145 pcf Unit weight of soil (select backfill material)
K,=4 Assumes the use of EPS material behind backwall
Warigge = 43.33 ft Bridge width

Weiear = 40 ft Clear bridge width
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Leriage = 150.0 ft
Lthermal = 75.0 ft
Sgeam = 9.33 ft
Overhang = 3.0 ft

HBackwaII =6.33 ﬂ

Heg = 3.0 ft
DAS =151t
CS =0.02

TBackwaII =251t

Tuing = 1.5 ft
Lwing =6 ft
Tdeck = 8.5in

Thottomfiange = 1IN
Bbottomflange = 12 In
d:=3.51n

fo =4 ksi

fer = 3 ksi

f, = 60 ksi

Es = 29,000 ksi
E, =1820yf,
E, =1820|f,

Yre = 150 pcf
6 =30 deg
8 =20deg
tmin = 0 deg

tmax = 120 deg

Bridge length

Length of thermal expansion

Beam/girder spacing

Slab (and integral backwall) overhang
Backwall height

Height of footing

Depth of approach slab at backwall

Crown rate (cross slope) of bridge deck
Width of footing and backwall

Thickness of wingwall

Length of wingwall

Thickness of concrete deck

Thickness of bottom flange of beam/girder
Width of bottom flange of beam/girder
Distance from the surface of concrete to center of reinforcing steel
Compressive strength of backwall concrete
Compressive strength of footing concrete
Yield strength of reinforcing steel

Modulus of elasticity of steel girder

Modulus of elasticity of concrete (Backwall)

Modulus of elasticity of concrete (Footing)
Unit weight of reinforced concrete

Bridge skew angle
Angle of wall friction
Minimum bridge exposure temperature for steel superstructure

Maximum bridge exposure temperature for steel superstructure
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n, = E,
b EC
ES
nf =
E

LRFD LOAD FACTORS:

Coefficient of thermal expansion for steel

Modular ratio of steel to concrete for the backwall and wingwall

Modular ratio of steel to concrete for the footing

AASHTO LRFD Table 3.4.1-1 and 2

Yru=12 Load factor for temperature induced deformations
Yen=1.35 Load factor for passive earth pressure for strength
Yens = 1.0 Load factor for passive earth pressure for service

DL LL | TU | EH Note: If the bridge under consideration does

B 1.25 | 1.75 | yru | Ven | Strength | not have an approach slab, load case “LS”

Y1 = | 1.25]1.35 ] yry | Vew | Strength Il should be included in the analysis.

1.0 1.0 YT1u | YEhs Service |

1.0 1.3 YTu | YEhs Service |l
no = 1.0 Load modifier (ductility) AASHTO LRFD 1.3.3
nrR=1.0 Load modifier (redundancy) AASHTO LRFD 1.3.4
n=1.0 Load modifier (importance) AASHTO LRFD 1.3.5
N=nNpbxNrxN Overall load modifier AASHTO LRFD 1.3.2.1-1
n=1.0 Per current VDOT IIM-S&B-80, all load modifiers shall be = 1.0

LRFD REDUCTION FACTORS:

AASHTO LRFD 5.5.4.2.1

®, =0.90

®, =0.90

AASHTO LRFD 6.5.4.2:

for all Limit States.

For bending in reinforced concrete

For shear in reinforced concrete
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@, =1.00 For structural steel in flexure

d,=1.00 For structural shear in steel

®,4=0.75 For shear in dowels

¢ =0.85 For shear studs

@y, = 1.00 For undamaged piles in bending

&, =0.70 For undamaged piles in axial loading

®epg = 0.50 For damaged piles in pure axial loading

®pap = 1.00 For bending in anchor bolts

@ =0.70 For compression in anchor bolts (combined axial and bending)
@y =0.75 For shear in anchor bolts

LOAD DEFINITIONS:

Pn Passive earth pressure at base of backwall (hinge location)
Ry Resultant passive earth pressure acting along the backwall
Ps Passive earth pressure at base of footing

R¢ Resultant passive earth pressure acting along the footing

The backwall, overhang, and wingwalls are designed for bending about the y-axis with the
following assumptions:

e backwall acts as a continuous beam supported by the beams/girders

e wingwall act as a single cantilevered beam supported by the wing haunch

BACKWALL DESIGN:
Earth pressure
Ah=2x CS (Sgeam) =2 x 0.02 (9.33) = 0.4 ft Change in height of backwall

Pt = Vsoit X Ky (Heackwan + Ah +Hzg) Passive earth pressure at bottom of footing
=0.145 x4 (6.33+ 0.4 + 3) = 5.6 ksf

Ph= Vsoit x Ko (Haackwan + Ah) Passive earth pressure at hinge level
=0.145 x4 (6.33+ 0.4)= 3.9 ksf
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Determine backwall moments and shears:

1
Ry = [Ej Pn (Hoackwan + Ah) Resultant passive earth pressure

per foot on backwall
= E%j 3.9(6.33+0.4)

k
Rn=13.1 —
ft

For simplicity, use the following equations to determine moments, shear, and reaction.

Lgs= Sgeam _ 9.33 =10.8 ft Beam/girder spacing along skew
cos(6a) cos(30)

AISC Table 3-23.42 (assuming 4 equal spans)

Mpos = 0.0772 x Ry, (LGS)2 Maximum positive moment
=0.0772 x 131 (10.8)2 =117.3 ft-k

Mneg = 0.107 x Ry, (Las) g Maximum negative moment
=0.107 x 131 (10.8)2 =162.5 ft-k

Viax = 0.607 x Ry, (Lgs Maximum shear
=0.607 x 13.1 (10.8) = 85.6 k

Rimax = 1.14 x Ry, (Lgs) Maximum reaction at beam/girder
=1.14 x 13.1 (10.8) = 160.7 k

Determine overhang moments and shears:

Moment due to overhang

2
Mon = 0.5 x R, (Mj

Cos(6A)

3.0
cos(30)

2
=0.5x13.1( J =78.5 ft-k

Vou = Ry M Shear due to overhang
cos(6a)

=13.1 3.0 =453k
cos(30)

Mmax = MaxX(Mneg. Mo, Mpos) Muax = 162.5 ft-k

Vmax = max(vmaXy VOH) Vmax =856k
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Design for flexure:

%l /‘
Ve
o
a As
N
My = Yen X M X Mmax Factored strength moment for
=1.35x1x162.5=219.4 ft-k integral backwall
Analyze VDOT Standard of 6 - #6 bars at 12” for adequacy
As = 2.64 in? Amount of reinforcement in outermost layer of
reinforcing steel
b = Heackwar — Das = (6.33 x 12) — (1.5 x12) = 58.0 in
d = Tgackwat — de= (2.5x12) = 3.5=26.5in Depth to centroid of outermost layer of reinforcing
steel
T=FyxAs=60x2.64=1584k Total tension force in reinforcing steel
a= T . = 158.4 =0.8in Depth of compression block
(0.85x f,xb) (0.85x 4x58)
M,=T [d—g]= 158.4 (26.5—%) = 344.5 k-ft
O, M, = 0.9 x344.5=310.0 k-ft
o, M, > M, Therefore, strength adequate
Check minimum reinforcement requirement:
f,=0.37+f'c =0.37\/Z= 0.7 ksi Modulus of rupture AASHTO LRFD 5.7.3.3.2
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lg= (%j (Haackwan)(Taackwan) Gross moment of inertia AASHTO LRFD 5.4.2.6

= (%j (6.33x 12) (2.5x 12)*= 170910 in *

_ TBackwall _ 2.5x12

W =15.0in
Vi > >
£l 0.7x 170,910 Minimum reinforcement is based on the
Msw = 9 _ 12 = 702.6 k-ft requirement that @, x M, is greater than
yBW 15 the lesser of 1.2 x Mgsw and 1.33 x M,
D, M, = 0.9 x344.5=310.0 k-ft Factored resistance
1.33x M, =1.33x219.4 =291.9 k-ft Factored design load
1.2 x Mgaw = 1.2 x 702.6 =843.2 k-ft Cracking moment

®px Mp,> min(1.33 x M, 1.2 x Msw) Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack Control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:

Vi=YenuxMN x Vmax= 1.35x 1.0x 85.6= 115.5k  Factored shear from passive earth pressure

Use General Procedure for determination of shear resistance. This example conservatively
assumes that the minimum amount of shear reinforcement is not provided, AASHTO LRFD
5.8.2.5. If minimum amount shear reinforcement is provided, check AASHTO LRFD 5.8.3.4.2 for
modifications to the following procedure.

sy=d=26.5in AASHTO LRFD 5.8.3.4.2
ag=1.5in Maximum aggregate size
Sye = sx:'¢ Crack spacing parameter
ag (7] +0.63
in
_ 1.38 _ .
=265———=17.2in AASHTO LRFD 5.8.3.4.2-5

15 (.1}+o.63
N
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(Mu-i-Vu]
_d

€x= —= Longitudinal strain AASHTO LRFD 5.8.3.4.2-4
Es As

[ 219.4

26.5/12
60x2.64

+11 5.5]
= 2.81E-003

B= ( 4.8 X o1 AASHTO LRFD 5.8.3.4.2-2

1750 &x) [SX.{ 1 j R 39}

_ 4.8 51 _
= X =1.
(1750x2.81E-003) " [17.2+39|

4

0,= (29 + 3500 x €,) deg AASHTO LRFD 5.8.3.4.2-3
= (29 + 3500 x 2.81E-003) deg = 38.8 deg

V.= 0.0316 x By/(f'c) d x Haagawal AASHTO LRFD 5.8.3.3-3
=0.0316 x 1.4,/(4) 26.5x6.33x12=178.5k

Vi>05xP, x (Ve +V,)=0.5x0.9x(178.5 +0) = 80.3 k AASHTO LRFD 5.8.2.4-1
0.5x®, x (Ve +Vp)<V,, Therefore, shear reinforcement required.

Check capacity with standard shear reinforcement (#4 stirrups spaced at 12”)

A,=04in’ (2 legs) Shear reinforcement

sy=12in Reinforcement spacing

_ Av xFy xdxcot (6v)

Ve AASHTO LRFD 5.8.3.3-4
Sv
_ 0.4 x60 x26.5xc0t(38.8) _yp g
12

Ve + Vet Vp=178.5 + 65.9 + 0 = 244 .4 Kips AASHTO LRFD 5.8.3.3-1
bv = TBackwaII =1.58 ft

d, = M, _ 344.5x12 ~26.10in.

Af,  2.64x60
0.25f b, dy+ Vo= 0.25x 4 x (1.58 x 12) x 26.10+ 0 =494.9 kips AASHTO LRFD 5.8.3.3-2

V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 244 .4 kips

V=@, xV,=0.9 x244.4 = 220.0 kips Factored nominal resistance
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FULL INTEGRAL ABUTMENT 2:;;02?;;12
SAMPLE DESIGN CALCULATIONS FILE NO. 17.04:9




V,=85.6 k Factored design load
V,>V, Therefore, design adequate

Therefore, use shear reinforcement: #4 stirrup spaced at 12”

Design shear studs at end of girders:

d=0.8751in Diameter of shear stud
_T 2 _T 2 _ .2 . .

Asc = 1 x d ) x0.875° =0.6in Cross-sectional area of a single stud

F, = 60 ksi Specified minimum tensile strength

Q, =min (0.5 x AscVf'c Ec, Ascx Fy) Nominal shear resistance of a single stud
=min (0.5 x 0.6 ,/4x3,640 , 0.6 x 60) AASHTO LRFD 6.10.10.4.3-1
=36.1k

Factored reaction due to the passive earth
Ru=Yenxm x Rmax=1.35x1.0x160.7=217.0 kK pressure acting on the backwall

Nstuds = Re __ 2170 _ 71 Total number of shear studs required
(dss Qn) (0.85x36.1)
Nstuas = Round (Nggugs) = 8 Round total number of shear studs required
(2 minimum)
Nperside = ns;”ds =% =4.0 Number of shear studs per side of web

OVERHANG DESIGN:

l LW
K i

SECTION AT WINGWALL

Earth pressure:

Lw = Lwing + Overhang =6 +3 =9.0 ft True length of wingwall with overhang
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1
Sslopeww = ﬁ
Hpr =12 in
H = Hpackwan + Hpr =6.33 + 1 =7.3 ft

Ha = H - Syopew  Luing = 7.3 - % x6=3.3 ft

1 3 2
w,, = (Ej Ysoil x Ky [HZ +Z(H-H2)}

Slope of wingwall

Wingwall depth below top of footing
Upper height of wingwall

Lower height of wingwall

Passive earth pressure acting on
overhang and wingwall

2
= (%) 0.145x 4 {3.3 +%(7.3—3.3)} =11.6 "Iy

Mon = 0.5 x Wy, (Ly) > = 0.5x 11.6 (9) > = 470.6 k-ft

Von =wy xLy=11.6x9=104.6 k

Mu= % en x T x Moy
=1.35x1.0x470.6 = 635.3 k-ft

Design for flexure:

Factored moment for overhang

Analyze VDOT Standard of 7- #6 bars at 12” for adequacy

A, =3.08in”
d = Toackwal — do= (2.5 X 12) =3.5=26.5in
T=F,xA=60x3.08=184.8 k
T
(0.85x fé X Hpackwall)
184.8

= =0.7in
(0.85x 4x6.33x12)

M, = T(d-gj = 184.8(26.5 0—27) = 402.6 k-ft

®p x My = 0.9 x 402.6 = 362.3 k-ft
M, = 635.3 k-ft

@, x M, < M, Therefore re-design required.

By Trial and Error, try 10-#8 bars at 7” spacing:
A;=79in°

d = Tgackwan — dc= (2.5x12) - 3.5=26.51in

T=F/xAs=60x7.9=474.0k

Amount of reinforcement in outermost layer of steel
Depth to centroid of outermost layer of steel

Total tension force in steel

Depth of compression block

Factored resistance

Factored design load

Amount of reinforcement in outermost layer of steel
Depth to centroid of outermost layer of steel

Total tension force in steel
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T
a= ;
(0-85X 1:c ><Hbackwall)
184.8

= =1.8in
(0.85x 4x6.33x12)

M, = T(d-%) = 474.0[26.5-%) =1010.5 k-ft
®, x My=0.9 x 1010.5=909.5 k-ft
@, x M, > M, Therefore design ok.

Check minimum reinforcement requirement:
f.=0.37/f'c =0.37/4 = 0.7 ksi

1

lg= (E] (HBackwan)(TBackwa“)3

= [lj (6.33x 12) (2.5x 12)>= 170910 in *

12
Vew = TBackwall _ 2.5x12 - 15.0in
2 2
170,910
frlg 0.7 x 12
Mesw = = =702.6 k-ft
yBW 15

®p,M,=0.9x1,010.5=909.5 k-ft
1.33 x M = 1.33 x 635.3 =845.0 k-ft

1.2 x Meaw = 1.2 x 702.6 =843.2 k-ft

Depth of compression block

Factored resistance

Modulus of rupture AASHTO LRFD 5.7.3.3.2

Gross moment of inertia AASHTO LRFD 5.4.2.6

Minimum reinforcement is based on the
requirement that ®, x M, is greater than the lesser
of 1.2 X Mgew and 1.33 x M,

Factored resistance

Factored design load

Cracking moment

@Opx M, > min(1.33 x My 1.2 x Mcgw), Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack Control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:
Vy=YenuxN x Vou=1.35x 1.0x 104.6= 141.2 k

Factored shear from passive earth pressure

sx,=d=26.5in AASHTO LRFD 5.8.3.4.2
ag=1.5in Maximum aggregate size
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1.38

ag (.1}+o.63
N

Sye = Crack spacing parameter AASHTO LRFD 5.8.3.4.2-5

=26.5 _ 138 . 17.2in

15 [l] +0.63
n

(Mu-i-Vuj
=\d )

Ex=
Es As

635.3
_126.5/12
29000x7.9

4.8 51

(1750 &x) | [Sxe( 1 ] . 39}

Longitudinal strain AASHTO LRF5.8.3.4.2-4

+141.1j

=1.87E-003

B= AASHTO LRFD 5.8.3.4.2-2

4.8 51

" (1750x1.87E-003) [17_2(1%39}
in

=18

By = (29 + 3500 x¢€ ) deg AASHTO LRFD 5.8.3.4.2-3
= (29 + 3500 x 1.87E-003) deg = 35.6 deg

Ve =0.0316 x By/(f'c) d x Haagwal AASHTO LRFD 5.8.3.3-3

=0.0316 x 1.8,/(4) 26.5x 6.33x 12 = 230.6 k

V,=0.5xV,=0.5x230.6 =115.3 k AASHTO LRFD 5.8.2.4-1
d,xV,=0.9x115.3=103.8k Shear resistance

o, xV,<V,, Therefore, shear reinforcement required
Check capacity with standard shear reinforcement (#4 stirrups spaced at 12” oc)

A, = 0.4in*(2 legs) Shear reinforcement
sy =12in Reinforcement Spacing

AvFy dcot (ev)

Ve = s AASHTO LRFD 5.8.3.3-4
_ 0.4x60x26.5c0t(35.6) _ 749 k
12 '
Ve + Vet V= 230.6 + 74.2 + 0 = 304.8 kips AASHTO LRFD 5.8.3.3-1
bv = TBackwaII = 158 ft
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M,  1010.5x12

Af,  7.9x60

dy = =25.58in

0.25f b, d,+ V= 0.25x 4 x (1.58 x 12) x 25.58+ 0 = 485.0 kips AASHTO LRFD 5.8.3.3-2

V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 304.8 kips
V.= ®, x V,=0.9 x 304.8 = 274.3 kips Factored nominal resistance
V. >V, therefore design adequate

Therefore, use shear reinforcement: #4 stirrup spaced at 12”

WINGWALL DESIGN:

Lw ——— Footing
T 12— /

I ¢

SECTION AT WINGWALL

Earth pressure:

Lw = Lwing = 6.0 ft True length of wing
Hy=121in Wingwall depth below top of footing
H = Hpackwan + Hp= 6.33+ 1 =7.3 ft Upper height of wingwall
Hy=7.3- % x6=3.3ft Lower height of wingwall
1 3 2 .
Wy = (_ Ysoil x Ko {Hz +2 (H -H, )} Earth pressure acting on
2 4 overhang and wingwall

2
= ijo.ms x4|:3_3+%(7_3_3_3):| -11.6 "4

Mon = 0.5 x Wy, (Lw) > = 0.5 x 11.6 (6) > = 209.2 k-ft
Vo = Wi x Lying= 11.6 x 6 = 69.7 k

My =Y en x T x Mo Factored moment for wingwall
=1.35 x 1.0 x 209.2= 282.4 k-ft
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d=Tying—dc=(1.5x12)-3.5=14.51in

Vi= Yenx N x Vo
=1.35x1.0x69.7=94.1 k

Design for flexure:

Depth to centroid of outermost layer of steel

Factored shear for wingwall

Continue reinforcement from overhang into wingwall, 10 - #8 bars at 7 in

A, =7.9in’

T=F/xAs=60x7.9=474.0k

T
a-=
(0.85 fc' HBackwaII)
474 -1
(0.85x4x6.33%x12)

8in

M,=T (d—%} 474 (14.5—%} 537.2 k-ft

Dpx M, = Py x 537.2 = 483.5 k-ft
®, x M, > M, Therefore, strength adequate.

Check minimum reinforcement requirement:

f = 0.37/f'c =0.37/4 = 0.7 ksi

1

|9= (Ej (HBac:kwall)(TBackwaII)3

= ( ! j (6.33 x 12) (2.5 x 12)* = 170910.0 in *

12
TBackwall _ 2.5x12 .
Yew = a;“”a =52 5=1501n
170,910
fr lg 0.7x 12
Meaw = = =702.6 k-ft
yBW 15

®p, M, =0.9 x1,010.5=909.5 k-ft

1.33 x M, = 1.33 x 282.4 =375.6 k-ft
1.2 x Mgaw = 1.2 x 702.6 =843.2 k-ft

Amount of reinforcement in outermost layer of
steel

Total tension force in steel

Depth of compression block

Nominal resistance

Modulus of rupture  AASHTO LRFD 5.7.3.3.2

Gross moment of inertia AASHTO LRFD 5.4.2.6

Minimum reinforcement is based on the
requirement that ®, x M, is greater than the
lesser of 1.2 x Mgewand 1.33 x M,

Factored resistance

Factored design load

Cracking moment
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@px M, > min(1.33 x M, 1.2 x Mcgw), Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack Control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:

Vi=94.1k Factored shear from passive earth pressure
sy=d=14.5in AASHTO LRFD 5.8.3.4.2
ag=1.5in Maximum aggregate size

Sye = 1.38 Crack spacing parameter  AASHTO LRFD 5.8.3.4.2-5

X 1
ag (.fJ+O.63
N

=14.5 138 . 9.4 in

15 [l] +0.63
n

(Mu-i-Vu)
=\d )

Ex= Longitudinal strain
Es As
(1421852/.:?2 " 94'1]
= ; = 1.43E-003
29000x7.9
4.8 51
p= X
(1 750 SX) [Sxe[i} + 39:|
in
_ 4.8 . 51 —o4
(1750x1.43E — 003) [9.4[%] + 39}

Oy = (29 + 3500 x &) deg
= (29 + 3500 x 1.43E-003) deg = 34.0 deg

V.= 0.0316 x By/(f'c) d x Haagawal

=0.0316 x 12.4,/(4) 14.5x6.33x 12 = 169.8 k
V,=0.5x V, =0.5 x 169.8 = 84.9 k

O,xV,=09x84.9=76.4k Shear resistance

®, xV,<V, Therefore, shear reinforcement required

AASHTO LRF5.8.3.4.2-4

AASHTO LRFD 5.8.3.4.2-2

AASHTO LRFD 5.8.3.4.2-3

AASHTO LRFD 5.8.3.3-3

AASHTO LRFD 5.8.2.4-1

Check capacity with standard shear reinforcement (#4 stirrups spaced at 12” oc)

A, = 0.4in*(2 legs) Shear reinforcement
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sy =121in Reinforcement spacing

Av Fy d cot (ev)

Vs = AASHTO LRFD 5.8.3.3-4

Sv
_ 0.4x60x14.5c0t(34.0) _ o5 o\

12
Ve + Vot V=169.8 + 43.0 + 0 = 212.8 kips AASHTO LRFD 5.8.3.3-1
by = Tuing= 1.5 ft
d, = M, _ 537.2x12 —13.6in.

Af,  7.9x60

0.25f b, dy+ Vo= 0.25 x4 x (1.5 x 12) x 13.6+ 0 =244.8 Kips AASHTO LRFD 5.8.3.3-2

V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 212.8 kips
V.=®, xV,=0.9x212.8 =191.5kips Factored nominal resistance
Vy=94.1k Factored design load
V,>V, Therefore, design adequate

Therefore, use shear reinforcement: #4 stirrup spaced at 12”

PILE DESIGN:

2007 200"

0" 30"

Truck #3

—§-

b+ 0 @¥?w

—[
AV
T l Crown Rate :[ Crown Rate l
_.lr_ g i Top of footing

I
N
TRANSVERSE SECTION

The following design example is based on a 12 ft design lane width. However, smaller design
lane widths may be used based on road classification.

WBridge 43.33

Lag = = =50.0 ft Length of footin
9 cos(0) cos(30) 9 9
W Tbackwa| 2.5 ft Width of footing
Dig =0.5xAh + Hyg=0.5x 0.4 + 3= 3.2 ft Depth of footing
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VL =78.95k Live Load reaction per truck (HL-93) per lane

(without impact)

N. = round Welear ) _ ound [ 20 Number of design lanes AASHTO LRFD 3.6.1.1.1
12 ft 12 ft
=3.0
1.2 1 Lane Loaded
|10 2 Lanes Loaded Multipl fact AASHTO LRFD 3.6.1.1.2-T1
m = 0.85 3 Lanes Loaded ultiple presence factor(s) .6.1.1.2-
0.65 Greater than 3 Lanes
Loaded
Rig = L#ig x Ditg x Wgg x YRC Reaction of footing
= 50.0x3.2x2.5x0.150
=599k
Dneat = HBackwaII - Tdeck
=6.33-8.5/12=5.6ft Depth of neatwork
Rneat = Dneat x Wig x Litgx Y re Reaction of abutment neatwork

5.6x2.5x50.0x0.150 = 105.5 k

Rss = 604 k Superstructure dead load reaction

RoL = Rss + Rg + Rneat Total dead load reaction for footing
=604 +59.9 + 105.5=769.4 k

Pile specifications:

K=0.8 Effective length coefficient for column analysis AISC Table C-C2.2
Fyp = Fyc = 50 ksi Yield stress of pile
L,=11.57 ft Depth to fixity point. This is generated from L-PILE, COM624,

PileGROUP, or other analysis

Assume HP10x42 piles

A, =1241in ? Area of piles
ly=71.71in ! Moment of inertia of pile weak axis
IL,=210in 4 Moment of inertia of pile strong axis
J=081in" Torsional constant for pile section
ry=2.411in Radius of gyration of pile
S,=14.2in ’ Elastic section modulus of pile, weak axis
Z,=218in ’ Plastic section modulus of pile, weak axis
S,=43.41in 3 Elastic section modulus of pile, strong axis
ABUTMENTS VOL. V -PART 2
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Z,=48.3in 3 Plastic section modulus of pile, strong axis

b;=10.1in Flange width

tr=0.42in Flange thickness

dp =9.7in Section depth

tw =0.4151in Web thickness

n,=5 Number of piles (Begin design iteration with same number of piles as
girders)

Pile loading:

The pile design assumes that each pile is equally loaded.

Rr=0k Axial load on pile due to thermal loading (No thermal load in axial

direction)
Reqn=0k Axial load on piles due to passive earth pressure

(Earth pressure is transferred to the girders)

(1 [VLL m(1-1)
Rum= |2 [ViLm(2-1)
|3 [VLLm(3-1)

One lane loaded
Two lanes loaded
Three lanes loaded

94.7 One lane loaded
Rim=[157.9 | k Two lanes loaded
201.3 Three lanes loaded
R =max (R m) =201.3k Maximum axial live load
Mt = 34.6 k-ft Moment in each pile induced by thermal expansion (from pile analysis)
Rou
Np
RLL 153.9
40.3
P.=| M P, = k Matrix of axial loads
RT 0.0
Np 0.0 Note to designer:
Rex For bridges with over 4 lanes designer
Np

shall check lane load configuration to
determine max axial load.

262.8) Strength1
246.7 I(Strength2

R = nxy1 xPc R= _
194.1 | Service1
206.2) Service2
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0 0.0
M, = 0 M, = 0.0 k-ft Matrix of pile moments
Mt 34.6
0 0.0
41.5
415
Q= nxy1 xM Q= k-ft
el 415
41.5
P. = max (Rq,R1,R2,R3) P, =262.8 k Controlling axial load
M, = max (Qq,Q4,Q2,Q3) M, = 41.5 k-ft Controlling moment

Determine axial capacity of piles:
K(Lp) _0.8(11.57x12)

= 46.1
ry 2.41
2 2
= | (Kxboy | Fye_ | (08x11.57x12) |~ 50 _ 4 AASHTO LRFD 6.9.4.1-3
(ryxm) Es (2.41xm) 29,000
0.88 N .
For=if | 1) 2.25,==,0.66" | Fy, F. = 42.9 ksi AASHTO LRFD 6.9.5.1-182
® P, = Do x Forx A= 0.7x42.9x12.4 = 372.0 k
Pu _262.8 _
oPn 372
Pu

< 1 Therefore check interaction equation
n

Determine flexural capacity of piles:
Check Web Compactness:

Since this section is oriented for weak axis bending, the web is parallel and very near to the
neutral axis. For this reason, buckling is not an issue, as the stresses are extremely small. For
this reason, the web is inherently compact for weak axis bending. For strong axis bending, this is
not the case, and the criteria must be checked.

Ao=0.38 / Ee =0.38 29000 AASHTO LRFD 6.12.2.2.1-4

_ br _ 101 _
T (2tr) (2x0.42)

A+=0.83 / Es =0. 831/29000 =20.0 AASHTO LRFD6.12.2.2.1-5

AASHTO LRFD 6.12.2.2.1-3
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Aot < A, Flange is Non-Compact

My = Fyp x Sy= 50 x 14.2/12 = 59.2 k-ft Yield moment AASHTO LRFD C6.12.2.2.1
M,=15xF,,xS=15x50x14.2=88.8 k-ft  Plastic moment AASHTO LRFD 6.12.2.21
Fyr=0.7 x Fyo= 0.7 x 50 = 35.0 ksi AASHTO LRFD A6.3.2
M, =2Z,x F,=21.8/12 x 35.0 = 63.6 k-t Limiting buckling moment
e = % = ﬁ =1.5 Plastification factor AASHTO LRFD 6.2.1-4
My 59.2
My =|1- 'l—i _(=hen Fyp x AASHTO LRFD 6.12.2.2.1-2
Zy Es
045 | —
Fyp

) 1_(1_14.2J (12-9.2)
21.8
0.45 29000
50

Mo = Myif A< Ao, Meif A< A, Myif A< A<Ay

50 x21.8 = 82.4 k-ft

Ap=9.2< A=12.0< A4=20.0
Therefore, M, = M, = 82.4 k-ft Nominal moment capacity
D, xM,=0.9.-x82.4=74.2 k-t Factored moment capacity

Interaction equation:

Mux = My Mnx = M, Based on past VDOT experience only longitudinal
My =0 Mny = M bending needs to be considered. Therefore, out-of-
plane bending is set to zero in interaction equation.
= oy [ Mux | My AASHTO LRFD 6.9.2.2-1
2 (0] Pn b Mnx Ob Mny

_07 (45 0 g
0.9x82.4  0.9x82.4

AASHTO LRFD 6.9.2.2-1

|b=

Pu +8(Mux+|\/|uy]

O Pn 9 ObMnx  ObMny

o7+ 845 0 4,
9 | 0.9x824 T0.9x824

Pu <02, 1, if Pu

n O Pn

=1 if 2 0.2
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Pu
O Pn

=0.7 =2 0.2 Therefore, | =1, =1.2

| =2 1 Therefore, unsatisfactory. Need to redesign.

Redesign — pile loading:

By trial and error:

RoL
e
RLL
.
Rt

e

REeH
e

R=nxy1xPc

Q=7nxy1xMo

Pu = max (RO’R1,R2,R3)

M, = max (Qo,Q1,Q,.Q3)

n=9

85.5
224
0.0
0.0

Matrix of axial loads

Note to designer:
For bridges with over 4 lanes, designer
shall review lane load configuration to
maximize the axial load

146.0) Strength1
1371 K Strength2
107.9| Servicel
114.6) Service2

0.0
Mb: 0.0 k-ft
34.6

0.0

Matrix of pile moments

41.5
Q= 41.5 Kt
41.5

41.5

P,=146.0k
M, = 41.5 kft

Controlling axial load

Controlling moment

Determine axial capacity of piles:

K (Lb) _0.8(11.57x12)

ry 2.41
2
A = {(Kbe)} .

(ry><T|:) Es

Fyw _

=46.1

0.4 AASHTO LRFD 6.9.4.1-3

(08x11.57x12)]° 50 _
(2.41xm) 29,000
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F, = if [x>2.25,¥, o.sahj Fyo

P Pr=Dpx Forx A;=0.7x42.9x12.4 =372.0 k

Pu :ﬂ =04

oPn 372

¢P; <1, Therefore, check interaction equation
n

Interaction equation:
MUX = Mu
My =0

_ Pu Mux Muy

la= + +

2(])Pn b Mnx Ob Mny

04 (415 0 08
0.9x82.4 0.9x82.4

Muy
+

(])any

41.5 N 0 - 0.9
0.9x82.4 0.9x82.4

Pu 8 [ Mux
O Pn 9 | dbMnx

:o.4+§(
9

Pu

<021, if Pu

n o Pn

=1, if 202

Pu
O Pn

=0.4 = 0.2 Therefore, | =1,=0.9

I< 1 Therefore, section is satisfactory.

Check P-delta effect:

A LT = ’YTU [OL (tmax— tmin) Lthermal]
=1.2[6.5x107° (120-0) 75 x 12] = 0.8 in

AM = ALy xP,=0.8/12 x 146.0= 10.2 k-t

For=42.9 ksi

AASHTO LRFD 6.9.5.1-1&2

AASHTO LRFD 6.9.2.2-1

AASHTO LRFD 6.9.2.2-1

AASHTO LRFD 3.12.2.3-1

Additional moments due to P-Delta effect

Mix =My, My =M, AM,= AM Based on past VDOT experience only longitudinal
My =0 Mny = M A My, =0 bending needs to be considered. Therefore out-of-
plane bending is set to zero in interaction equation.
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AASHTO LRFD 6.9.2.2-1

Pu + AMx + Mux AMy+Muy
2 Pn Ob Mnx Ob Mny

04 10.2+41.5 0+0
i + =0
2 ( 09x81.4 O.9><81.4j

Pu , 8 (AMX Mo AMy + M”yj AASHTO LRFD 6.9.2.2-2

O Pn 9 Ob Mnx Ob Mny

04 1 8(102+415 0+0 \_,
9 09x81.4  0.9x814

Pu <02, |, if Pu

n oPn

= I, if >0.2

Py _0.4 > 02 Therefore, I = I, = 1.0
¢Pn

| £ 1 Therefore, section is satisfactory.

Check to ensure axial load does not exceed capacity assuming damage during pile driving:

P Pp=Ppgx For xA;=0.7x42.9x12.4 =372.0k Axial capacity assuming pile was damaged
during driving.
Pu :ﬂ =05
oPn 372
Pu

oP <1, Therefore, section is satisfactory
n

Check maximum service stress on piles:
Designer is responsible for obtaining geotechnical capacity of the bearing strata and verifying the

pile design.

FOOTING DESIGN - VERTICAL PLANE:
—& Footing

bor] 8 spa. @ Sp _LOh
Lffg
XX - Uniformly distributed U777 - uniformly distributed
live load (WLL) dead load (WDL)
FOOTING ELEVATION

ABUTMENTS VOL. V - PART 2
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Footing loads:

Design as continuous beam with all load uniformly distributed along the footing

- WBridge= 43.33
cos(0) cos(30)

=50.0ft

ftg

tolerance = 3 in

Pilecc =9 in

. d
Lon = Pile.; + tolerance + 7’)

=(9+3+ 9;27)/12=1.4ft

S, = Lro=2Lon , ¢ olerance

np—1

- W+3/12=6.2ﬁ

Distributed dead load:

Rig = Ltig x Diig x Wig x YRC

50.0x 3.2 x2.5x 0.150=59.9 k

Dheat = Hpackwal — Tdeck= 6.33 — 8.5/12 = 5.6 ft

Rneat = Dneat X Wﬂg X Lftg x Yre
5.6x2.5x50.0x0.150=105.5 k

Rss = 604 k

RDL = Rss + thg + Rneat
=604 +59.9 + 105.5=769.4 k

_ Ro. _769.4
Lftg 50.0

WpL =15.4 k/ft

Distributed live load:

Length of footing

Driving tolerance for piles

Clear cover for piles

Cantilever footing length for distributed loads

Center to center spacing between the piles

Reaction of footing

Depth of neatwork

Reaction of abutment neatwork

Superstructure dead load reaction

Total dead load reaction for footing

Uniform distributed dead load along the footing

VL =78.95k Live load reaction per truck (HL-93), per lane
(without Impact)
N_ = round Weear ) _ round 40 ). 3 Number of design lanes AASHTO LRFD 3.6.1.1.1
12 ft 12 ft
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1 [Ve m(1-1) One lane loaded

Ritm= (2 [VLLm(2-1) Two lanes loaded
3 [ViLm(3-1) Three lanes loaded
94.7 One lane loaded

Rum=11579 | k Two lanes loaded
201.3 Three lanes loaded

R =max (R m) =201.3k Maximum axial live load

W= E =M = 4.0 k/ft Uniform distributed live load along the footing
Lftg 50.0

Moment and Shear — Strength |

W, = ’YDL'XWDL +'Y|_|_XW|_|_: 1.25-x15.4 +1.75x 4.0 = 26.3 k/ft

Overhang Moment and Shear:

_ wu (Loh)? _ 26.3 (1.4)?
Moh - -
2 2

Von =Wy x Lop=26.3x1.4=36.9k Overhang shear

=25.9 kt Overhang moment

Interior of Footing Moment and Shear
AISC Table 3-23:42 (assuming 4 equal spans)

Mintp = 0.0772 x Wy (Sp) 2 Maximum positive moment
=0.0772x 26.3 (6.2) ? = 76.8 kAt
Mintn = 0.107 x wy, (Sp)2 Maximum negative moment

=0.107 x 26.3 (6.2)> = 106.4 k-t

Vint = 0.607 x W, (Sp) Maximum shear
=0.607 x 26.3(6.2) =98.1 k

Design moment and shear:

My = max (Mon, Minp, Minw) My = 106.4 k-ft Design moment

Vy = max (Von, Vint) V,=98.1k Design shear

Design for flexure:

h =Hpg= 3.0 ft Height of section resisting flexure
b = Teackwan = 2.5 ft Width of section resisting flexure
Analyze VDOT Standard of 4 - #6 bars for adequacy

As=1.761in 2 Amount of reinforcement in outermost layer of steel
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d=h-d:=36-3.5=325in
T=F/xAs=60x1.76 = 105.6 k

S
(0.85x f, xb)

105.6 .
= PP _-10in
(0.85x 4x30)

Depth to reinforcing rteel

Total tension force in steel

Depth of compression block

M,=T (d—%j= 105.6 (32.5 —%j =281.4 kft

®px M, = 0.9x 281.4 = 253.3 k-t
M, = 106.4 k-ft

Factored resistance

Factored design load

®, x M, > M, Therefore, strength adequate

Check minimum reinforcement requirement:

f = 0.37/f'c =0.37/4 = 0.7 ksi

|g= (%} (TBackwaII)(Hftg)

Modulus of rupture AASHTO LRFD 5.7.3.3.2

Gross moment of inertia AASHTO LRFD 5.4.2.6

= (ij (2.5 x 12) (3.0 x 12)° = 116640.0 in*

12

Hig  3.0x12 .
Vew = §=T= 18.0in

0.7x 116640.0

_ frlg _ 12

MchW - -
YBW 18
= 399.6 k-ft

®p, M, =0.9 x281.4 = 253.3 k-f
1.33 x M, = 1.33 x 106.4 =141.5 k-ft
1.2 x Meaw = 1.2 x 399.6 =479.5 k-ft

Minimum reinforcement is based on the requirement
that @, x M, is greater than the lesser of 1.2 x M¢gw
and 1.33 x M,

Factored resistance
Factored design load

Cracking moment

Opx M, > min(1.33 x My 1.2 x Msw) Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack Control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:
V,=98.1k
sx=d=325in

Factored shear from passive earth pressure
AASHTO LRFD 5.8.3.4.2
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ag=1.5in Maximum aggregate size

1.38

SXe= X 1—
ag (.fJ+O.63
N

Crack spacing parameter

=325 138 . 211in

15 (l] +0.63
N

(MU+VU}
=\d )

Ex=
Es As
[ 106.4

Longitudinal strain

2% 1981
32.5/12 J

29000 x1.76

= 2.69E - 003

4.8 « 51
(1750 &x) [Sxe[%} + 39}

4.8 51

~ (1750 % 2.69E — 003) " 21_1[[1J+39]
in

B:

=14

By = (29 + 3500 x¢€ ) deg
= (29 + 3500 x 2.69E-003) deg = 38.4 deg

V.= 0.0316 x By/(f'c) d x Haagawal

=0.0316 x 1.4/(4) 32.5x6.33x 12=210.7 k
Vn=0.5xV,=0.5x 169.8 = 105.3 k

d,xV,=0.9x84.9=94.8k Shear resistance

®, x V,<V, Therefore shear reinforcement required

AASHTO LRFD 5.8.3.4.2-5

AASHTO LRFD 5.8.3.4.2-4

AASHTO LRFD 5.8.3.4.2-2

AASHTO LRFD 5.8.3.4.2-3

AASHTO LRFD 5.8.3.3-3

AASHTO LRFD 5.8.2.4-1

Check capacity with standard shear reinforcement (#4 stirrups spaced at 12”)

A, = 0.4 in? (2 legs) Shear reinforcement

sy =12in Reinforcement spacing

- AvFy dcot (ev)
Sv

_ 0.4x60x14.5cot (34.0)
12

Ve + V+ V=210.7 + 43.0 + 0 = 253.7 kips

Vs

=43.0k

AASHTO LRFD 5.8.3.3-4

AASHTO LRFD 5.8.3.3-1
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b, =h =3.0ft

M,  281.4x12

Af,  1.76x60

=32.01in.

d, =

0.25fbdy+ V= 0.25x 4 x (3.0 x 12) x 32.0+ 0 = 1,152 kips AASHTO LRFD 5.8.3.3-2

V,, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 253.7 kips
V=@, xV,=0.9 x 253.7 = 228.3 Kkips Factored nominal resistance
V. >V, Therefore design adequate

Therefore, use shear reinforcement: #4 stirrup spaced at 12”

FOOTING DESIGN — HORIZONTAL PLANE: 2-6"

Due to the rigidity of the footing in the
horizontal plane (bending about the x-axis)
yielding will occur in the piles first. _
Therefore, only AASHTO temperature and R | Y

shrinkage reinforcement is provided.
— 2)4" clr. Z

& HP 10x42 typ.
SECTION
Thru footing
Temperature and shrinkage requirement: AASHTO LRFD 5.10.8
h =hgg = 3.0 ft Height of Section resisting flexure
b = Teackwar = 2.5 ft Width of Section resisting flexure
Asreq = % h Area of reinforcement required per foot
(b+h)Fy in AASHTO LRFD 5.10.8-1
_ 1.3x25x3.0 5 —0.2in>
2(2.5+3.0)60 in
Try #4 bars spaced at 12 inches off center As=0.2in 2 AASHTO LRFD 5.10.8-2

0.11in? < As < 0.6 in? Therefore, requirement met

Use #4 bars spaced at 12 inches on center

Determine number of dowels required:

Lop = 1.4 ft Cantilever footing length for distributed loads
S,=6.153 ft Clear spacing between the piles
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dg=0.875in
Fyq = 36 ksi

(d4] . (0-8:52)

Adowel = T =0.601in"

CAI:’dowel = chd X Adowel xF yd
=0.75x0.601x 36 =16.2 k

Check shear transfer requirement:
L,=11.6ft

l,=71.7in*
A LT =0.75 o X (tmax - tmin) X LThermaI

=0.750, x (120 — 0) x (75 x 12) = 0.5 in.

R=15 (3xEs xALT xIp
(Lb)°

_ 15| (3X29000 X0.5X71.7 |, o
' (11.6x12)° '

Ru= YruxRE1.2x1.8=22k

1
R¢= (Ej (Pn + Ps) X Dgg

= (%} (3.9 +5.6)x 3.0 =15.2 kIf
Rur= Yen X Re=1.35x 15.2Rs = 20.6 kif
Solve for dowel spacing:

_ CAPdowel

Sdowel - #
Ruf + ( ut j:|
L Sp

= 16.2 =9.32in

206+ 22
I 6.153

Smn=4ds=4x0.875=3.5in

Sdowel > Smin, 1 herefore spacing adequate

Diameter of dowels

Yield strength of dowels

Area of dowel

Capacity of one dowel

Effective pile length

Moment of inertia of piles

Change in length due to temperature in one
direction

Pile reaction at top of pile

Factored pile reaction due to temperature expansion

Resultant passive earth pressure on footing

Factored passive earth pressure resultant

Dowel spacing required
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Sdowel
Sdowels = Round( ;1j
n

Space 7/8 in dowels @ 9 in

SEISMIC CONSIDERATIONS:

Rounds dowel spacing to the nearest inch

Designer is responsible for assuring the design adequately satisfies seismic requirements

DESIGN ANCHOR BOLTS FOR TEMPORARY SUPPORT:

Bottom of }

bottom flange| 4
5 layers of roofing felt
around anchor bolts

12" min.
swedged

circular washers
(hand tighten)

¢ %" dia. anchor bolt
Heavy hex nuts and
|
s

- Top of
footing

DETAIL A
At girder

Check load on anchor bolts vs. axial resistance:

Rsteer = 9.0 k

Rer=4.0k

YoL= Y10’0
Yeon= 1.5

Pu= YoL x Rsteel'X Y con X RCT= 17.3k
=1.25x9.0x1.5x4.0=17.3k

Hoot =9in+ Ah=9in +4.66 = 13.66 in
Fyo = 55 ksi

dp=1.51in

Reaction of steel girder, diaphragms, etc.
(unfactored)

Reaction of construction tolerances and
other loads (unfactored)

Load factor for dead loads

Load factor for construction loads
AASHTO LRFD 3.4.2.1

Factored load on bolts

Unsupported height of anchor bolt

Yield strength of anchor bolt
AISC Table 2.5

Anchor bolt diameter
(Typical diameter 1” to 27)

Anchor bolt moment of inertia
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2

do” 15

Apot= T X e =T X 1 =1.8in’ Anchor bolt area
Moolt = oot = % =04in Radius of gyration of anchor bolt

Abolt 1.8
K=12 K factor of bolt acting as a column
KLrFactor = K 12 = 1 21366 _ 457

Ibolt 0.4
2
A = | (KxHoo0) | Fyo AASHTO LRFD 6.9.4.1-3
(roolt X 7T) Es
_[(1.2x13.66) 2X 50 _ o4

(0.4 x ) 29,000
Fe =if (x > 2.25,?,0.66*} Fyo Fe = 47.2 ksi
D xP,=®Pgp X For X Apo= 0.70 x 47.2 x 1.8
OxP,=584k
P,=17.3k

® x P, > P, Therefore, axial strength adequate

Check bending in shortest anchor bolt:

Hpot = 9'in Height of anchor bolt for exterior girder(s)
Sooit = bot _ 02 _27in? Section modulus of bolt
&) (15
2 2
=06 Coefficient of static friction between
® the girder flange and the steel bearing
plates
L,=L,=11.61t Effective length of pile

Bending in the anchor bolts is caused by two actions. The first scenario occurs when the force
mobilized by the piles is greater than the friction force generated by thermal movement in the
girders. When this occurs the girder will slide bending the bolt before it moves the piles. The
second scenario occurs when the friction force in the girder is considerably larger than the force
generated by the piles. In this instance the force from the piles controls bending the bolts before
the girder slides. The lower force value is used since this condition occurs first.

Fi=Py B 17396 =520 Force required for the anchor bolt to slip
(friction force)
np=9.0 Number of piles
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Np=25 Number of girders
A I-T =0.750 x (tmax - tmin) X I-Thermal
=0.750 x (120 -0)x (75x 12)= 0.5 in.

P, = YU - (ALT - Es)
b= 3 3 2
Lp n Hbolt N (Lp »Hbolt)
3-np-lp 3-nb - Ibolt 2-np-lp
_ 1.2(0.5x 29,000
(11.6x12)3 . 9° +(11.6><12)2><9
3x9x71.7 3x5x%x0.2 2x9x71.7
=10.7k
Peontrol = if(Py > Ft, Ft, Pp) Controlling factored load at top of anchor bolt
Peontrol = 5.2 k Use load due to bolt slippage
My = Peontrot X Hpot = 5.2 x (9/12) = 3.9 k-ft Factored moment induced into anchor bolt

Check moment capacity:

Mn = Fyp x SpoitxNp =50 x 0.27 x 5= 7.6 k-ft Moment capacity of bolt
QDpapx M, =1.0x7.6 =7.6 k-ft Nominal resistance
M, = 3.9 k-ft Factored design load

Q®pap x M, > M, Therefore, bending strength adequate.

Check interaction equation:

Po _17.3 _ 03 _ _ Based on past VDOT experience only bending
oPn  58.4 ' Mux = My Mnx=Ma i the plane of the bridges needs to be
_ _ considered. Therefore out-of-plane bending is
My =0 May =M set to zero in interaction equation.
= o[ Max Mo AASHTO LRFD 6.9.2.2-1
2-oPn Obab - Mnx  dbab - Mny
= E =+ 3.9 + 0 =07
2 1.0x7.6 1.0x7.6
= o4 8 [ Ma | My AASHTO LRFD 6.9.2.2-2
oPn 9 | ¢pab-Mnx  dbab - Mny
=03 + 8 3.9 + 0 =0.7
9 (1.0x7.6 1.0x7.6
_ . Pu . Pu _
= 1 if <021, if > 0.2 Therefore, | =0.7
n n

I <1 Therefore, section is satisfactory.
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Check shear capacity of anchor bolts:

Ap= Apor = 1.8 in’
Fu = 60 ksi

Ns =2

R, =0.48 x *Ap x Fup x Ng
=048x1.8x60x2=101.8k

O xV,=0R=0.75x101.8=76.3 k

V= Peontrol = 5.2 k

Area of anchor bolt (nominal)
AASHTO LRFD 6.13.2.12

Specified minimum tensile strength
AASHTO LRFD 6.4.3.1

Number of shear planes
AASHTO LRFD 6.13.2.12

® x V, >V, Therefore, shear capacity adequate.

DESIGN PLATE A:

]

—

| | n_|‘_\‘
L m S . W K2
N / Ny f=
7 X I
"o : Plate of
14, foles \—[thicknesstp

PLATE A
Not to scale

Assume an initial plate size:
b= Bbottomflange =12.0in
de=1.5in

| = (br—de) _ (12.0-15)

beam/girder flange width

Clearance between the plate ends and
anchor bolt centerline

=12.1in Span between anchor bolts
cos(0) cos(30)
W, =51n Plate width
t,=1in Minimum plate thickness
Fyol = 50 ksi Yield strength of plate
A, =Wyxt,=5x1=50in" Area of plate
3 3
p= Wpxto7) o (5x17) 0.4in* Moment of inertia of plate
12 12
Sp= lt—p = % =0.8in° Section modulus of plate
o]
5 (2
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Check plate strength:

w = % = % =17.25 kIf Loading along length of Plate A
f
V, = (W;Le) = (17'25X(212'1/12)) =8.7k Factored shear force at anchor bolt

®Pysx Vi = Py x Fyp x Ap= 1.0 x50 x 5 =250.0 k

@y x V, >V, Therefore, shear capacity adequate

(wxle') _ (17.25x(12.1/12)")

M, = 3 3 = 2.2 k-ft Factored bending moment in Plate A
Mn = Fypx Sp=50 x 0.8 = 3.3 k-ft
O x M, =1.0x 3.3 =3.3k-ft Moment capacity of plate

@ x M, > M, Therefore design adequate

Note: Plate B will function as a plate washer and no structural design is necessary.

Thickness of EPS layer:
The EPS layer is intended to reduce the passive earth pressure exerted on the abutment due to
the thermal movement of the bridges.

A= O (tmax = tmin)-Lrhermal Change in length due to temperature
=6.5x10° (120-0)75x12)=0.7 in in one direction.

EPSt = 10(001 X HBackwaII + 067A|_)
= 10(0.01 x (6.33 x 12) + 0.67x12.3) = 12.3 in

EPS, = cen(EF_)S‘j 1in
1in

Thickness of EPS layer required: EPS;=13.0in

NOTE: DESIGN FOR PRESTRESSED CONCRETE BEAMS IS SIMILAR
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LATERAL BUTTRESS FORCE DERIVATION:

oint A \2 jprad
/3\ Center of br\'dge‘\ o

Fo

p-_ W __
cos(@—9)

q

P,=P-cosd

P =P-sind

0

0

o

q=— Vs Kp : H2

H

KP

Vs

L'=L-sin@

L"=L-cosé

Total lateral pile force required to resist rotation of superstructure (kips)

Full passive force across the width of the bridge (kips)

Passive Force per foot across backwall
Component of “P” normal to the backwall (kips)
Component of “P” tangential to backwall (kips)

Angle of Wall Friction
Skew angle of bridge
6—-0

Resultant of passive force at a point along the backwall. (kips/LF)

Height of integral abutment (ft)

Coefficient of passive earth pressure

Unit weight of soil (pcf)

Moment arm for normal passive force
Moment arm for tangential passive force

2'\/IA:():(Pn'l-')_(l:)t 'L")_(Fp'l—")

0=P,-L-R-L"-F,-L"

Fp . LH: Pn . |_'_F)t . L"

F
p Ln

B Pn . LI_R . LH

[:> L'=L-sin@; L"=L-cosd; R =P-sind ; P,=P-cosd

FULL INTEGRAL ABUTMENT
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_(P-cosd-L-sin@)—(P-sind-L-cosb)

Fp
(L-cos®)
(P-cosd-sin@)—(P-sind - cosb) qw
F,= T cos(0—05)
p cos@ |:‘> cos(6—0)

F = Coié\/\_/é.) ' (cos5-smt9c)0—st(951n5-cosl9):> (cos & -sin @ —sin & - cos @) = sin( 6 — 5)

___qW_ sin(@-9)
p_cos(é?—5) (-cos )

_g-W -tan( € —9)
cos 6

Fp

For skew angles, @ <6 , assume 0 =0, therefore R, = 0.

F o q-W-tan(6 -6) q-W - -tan( 0) _
P cos 6 cos 6

0

Field observations to date indicate superstructure rotation with skew angles as low as 5°. It
appears that the shear force at the backwall/backfill interface is not always mobilized. Therefore,
it is recommended that the interaction angle of friction, & between the soil and backwall be set to
zero. Therefore, it can be assumed that the P; and P, forces are not mobilized, but only P,
remains. Therefore, these modifications can be made to the following equation:

IM,=0=(R,-L)=(R-L")—(F,-L")
Or written as:
ZMA:OZ(P~L')—(Fp-L")

0=P-L-F, -L"
F,-L'=P-L
Fp:% |::> L'=L-sin@; L"=L-cosé
(P-L-sin®)
F, = — 07
(L-cos@)
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(P-sin8) QW
Fo = (cos®) |:‘> =

cosd
g-W siné
Fp =—-
cos@ cosd
q-W -tan 0
Fp -
cos O

To ensure conservatism in the design, it is suggested that the above equation be used in all
cases.

It should be noted that the force calculated using these equations is the theoretical force required
to restrain all lateral movement. If no lateral restraint is intended or required, this force will be
considerably smaller. Lateral restraint should be considered when transverse displacements can
interfere with performance or adjacent structures (e.g. parallel bridges, MSE walls, utilities, etc.).
To determine the forces on the piles when transverse displacements are not restrained use
software such as COM624, L-PILE or other similar software for analysis.
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U-BACK WING DETAIL:

7

End of slab
[

i

PLAN

Construction joint —

________ i =—Construction joint

; i [Permissible

' |construction joint

I" preformed
joint filler

VIEW A-A

Bottom of wing
may be tapered
or squared off.

Extend bottom of wing below the
hinge only if needed to prevent the
fill from spilling out below the wing.

Items in blocks are for designer’s information only and are not to be placed on the plans.
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ALTERNATE WING AND REINFORCEMENT DETAIL:

7

¥," expanded rubber

F{jow’mf filler
\

—Tlop of foofing
Ve

/\mfegrcﬂ abutment footing

spacing

N
©@
c
e
<
#

max.

] JL
3 i i
- .
WING AND REINFORCEMENT DETAIL
Wings integral with footing

Wing shall be designed for moment and shear developed due to passive earth pressures. The
designer shall ensure that the connection between the wing and the footing (including reinforcing
steel embedment) is sufficient.

Items in blocks are for designer’s information only and are not to be placed on the plans.
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STAGED CONSTRUCTION DETAILS:

Stage |l

Stage

Deck closure pour

deck pour ! deck pour
Deck closure

Hinge ;
N— 7

See Note B

Backwall closure —

o/

Cold joint Backwall
See Note A closure pour

FULL INTEGRAL ABUTMENT - WITH DECK CLOSURE DETAIL

Items in blocks are for designer’s information only and are not to be placed on the plans.

The location of the deck closure pour is subject to the staging sequence established by the
designer. Deck closures should be used when noncomposite DL deflections > 2 %2 “. Backwall
closures may be poured with the deck as long as the concrete in the backwall remains plastic

throughout the pour by use of retarders, etc.

Note A: A cold joint shall be provided between the two phases of the integral abutment pile cap,
separated by 1, preformed joint filler. No steel shall penetrate the joint. The joint

shall be oriented parallel to the bridge centerline.

b
Note B: Tf +6" where b, is the width of the widest flange.

** Min. distance equals lap length + 6”.
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Stage |l Stage

deck pour deck pour

———————————

Mmge—\\ ; /f/

See Note B

Backwall closure—

|

7

AL

Cold joint Backwall
See Note A closure pour

FULL INTEGRAL ABUTMENT - WITHOUT DECK CLOSURE DETAIL

Items in blocks are for designer’s information only and are not to be placed on the plans.

Backwall closures may be poured with the deck as long as the concrete in the backwall remains

plastic throughout the pour by use of retarders, etc.

Note A: A cold joint shall be provided between the two phases of the integral abutment pile cap,
separated by '1," preformed joint filler. No steel shall penetrate the joint. The joint

shall be oriented parallel to the bridge centerline.

b
Note B: ?f + 6" where b, is the width of the widest flange.

** Min. distance equals lap length + 6”.
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GENERAL INFORMATION:

This section of the chapter establishes the general practices/requirements necessary for the
completion of a plan detail sheets for a typical full integral abutment containing both steel
beams/girders and prestressed concrete beams. Included are sample plan detail sheets
necessary for providing a complete bridge plan assembly.

For location of the full integral abutment plan detail sheets in the bridge plan assembly, see File
No. 01.02-4.

The practices for the completion of interior sheets and standard detail sheets contained in
Chapter 4 shall be adhered to.
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STATE FEDERAL AID STATE SHEET
@ ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 123 0123-456-789, B678 4

AN

@

~—3%" typ.

®

¢ abutment and See Detall E

@

2 spa. @ 12" = 2'-0"
line thru centers heet (A
9 spa. @ 11" = 8'-5V OV € Rte. 123 of bearing sneer 2 2 spo. @ 972" = 1T Notes:
4'-9" y typical between girders 4 TYP- 7 Po;ﬂon oJ *‘rhe integral abutment cbovf the hingemsggll be placed
1'-3Y8"— Back of integral " 4'-9'— oy and cure 0 @ minimum compressive strength of psi prior to
g @ abutment N 300/ @ 9 spa. @ 10¥" = 8'-0%," 6 ? the placement of the deck concrete.
- YA = . =
Elev. 999.36 127" typ. & Sta. 67+89.50 @ End of slab typical between girders Elev. 998.72 Backfill behind integral abutment footing shall not be placed until
l Elev. 1000.00 concrete in the upper portion of the integral abutment attains a
. . < minimum compressive strength of 3000 psi. The remainder of the
ol /7 7 7 /7 Al 7 ~ [ 7 7e———+——+ 8| backfill behind both bridge abutments shall be placed such that
Sl // V1LY B a7 o= L - /] { -/ ) B -/ ! o | Tfhe differential in the height of fill at each abutment shall not
! = _1/ exceed 6"
/ / / / @‘\‘ n / / / \\Z / /
d / / = / The portion of abutment fcbove the hinge shall be cast when the
I least thermal movement of the superstructure can be expected
6 Zgﬁ?mce’fﬁ'”*egm' o éaov?el S:fpeﬂ—/ Elev. 999.63 during the period of initial set of concrete, e.g. at dusk or during
J ¢ Girder E ¢ cirg b ¢ Girg c 4% —= ~— ¢ cirg 8 T E an expected uniformly cloudy day.
rder rder irder Girder A
Elev. 999.33 ol L Q3 = 5l 2'-3%" , . oi/n 2'-8%" Tolerance for driving piles shall be as specified for "Column supports
42— 2 spa. @ 10'-9%" = 21'-6% 8'-5% 10'-9% for bent caps' in Section 403, Table IV-1 of the Specifications.
28'-0%," 2011 %" See sheet 10 for end of girder details.
All chamfers shall be ¥,"
@ PLAN @ Elevations in plan view are at top of slab.
2 - SV0401, STO50!1 and
5V0402 at each space typ. 2 - SV0401, STOS01, STO602 26" lap SW0405 E.F. 7 spo. @ 9/’
- ' VA
and SV0402 ot each space = 5'-6/2
typ. between girders ‘3 ﬂ
4[5/ 4]/ 4 - SH0B03 SWO410 E.F.
SHO603 F.F. SWO0805 F.F. B
7 [ [2 - sHoeo3 /{swo5oe NF. \L
I
f i | | SHO60 | N.F.l P [SHOBOZ N.F. / Z \ |
& I I 1 ONN. N iy . e e e e e e S ] T 1] a
b2) | N 7 \ N j ‘ b l / L SW0409] SW0802 F.F. @™
N o '
| \ / | ] EF. ] SW0404 NF.  lin
a | 2 - SV0401, SV0402, al .,
2 and ST060Z ot \ o] g
. Y | sach girder \ o Y L T ) swo409 | | swosol FF.
A & | T_T @ T_T — | ] | N.F. SWO0403 N.F.
< |
N L A= = - = - - =] _ TABLE OF BOTTOM OF GIRDER ELEVATIONS
T [ | | /%' @ steel dowels | | \ V| & Girder Al Girder B| Girder C| Girder D| Girder E
- typ. between girders )\ \ @
Reinforcement not T T rTi rTi rTi rTi rTi p T 11 \ Z rTi rTi 5 993.90 994.04 994.09 | 993.84 993.58
shown, similar to [ [ [ [ [ [ T 11 [ [ 4" expanded B
1 h ) For location of Point of Elevation on bottom
gl&g on opposite L1 L1l L1l L1l L L1 ,74 \\ [ [N I;Lli:jet:'er Joint of g!rd%ers. see Temporary Support Bolt Detail,
. sheet
| I \ | I | I | I | I | | AFOBO E.F.J a- AF060'| I | | SWoA0T EF-
7J\77
Elev. 986.86 afs/ s/ %"  swedged
%" @ steel dowels typ. . ! ;gln;p?r%ry support
yp.
ELEVATION @
6" ¢ perforated pipe wrapped
with geotextile fabric. Slope to
¢ Rte. 123 drain from to surface of fill
@ Back of integral
. abutment 300/ — — € abutment and line
5 spa. @ 10 9 3 thru centers of piles
= 4o ~— 3972 Typ. End of slab
l ‘& EPS material—=2 % @
- & HPIOx42
2 - AF0402 typ. / / / @ o 7 A/ LA /M /S ,L/ 30°‘ryp.\J\ / steel piles typ. DETAIL C
— — a = / ,71 — —,447;7 / 7/ — Typical at acute angles
/ / /] V4 ~ % / / / / / / / Not to scale
See Detail C 2 - AF0402 Face of integral
typ. between piles — = 4%" abutment
21-33," 37! "
1-4% —= 4 spa. @ 511" = 23'-8" Y /4 3 spa. @ 511" = I7-9" — ] -4l
50'-0%"
PILE AND FOOTING REINFORCEMENT PLAN
AFO601 bars are not shown for clarity COMMONWEALTH OF VIRGINIA
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Approach slab
ST0602\

=— End of slab

<— Deck reinforcement —=

Hot poured joint sealer

STO501—
SV0402

Construction joint

Bottom of slab
Top of girder
|

|'-g" —=
N

l
-

Geotextile

J .; ) . ..:

filter fabric ¢ et
Back of integral ’
abutment L

2¥a"

12" wide waterproofing
fabric centered at hinge

Geocomposite wall \ N~<— AF0402
drain S\ —_—
> . y L]
EPS material —— B 5
64 |y SN RERNE S
el | AFOBOI ™
|
|

6" min.

N~ Construction joint

SH0602
<1T— SV040!I

SHOG603 +—1

] REARS

1'-4" min
lap typ.

typ.—= Face of integral
abutment

SV0401

Z:E?

| —See Hinge Detall

C

@ )
% " AF0402

6" ¢ pipe under-
drain. Extend to
surface of fill.

rubber cap securely
taped to dowel

¥4" thick exponded}

Top of footing—/

Neoprene strip
3 K |/2..‘ 70
durometer typ.

b

T
PILJ\\{HP 10x42 steel

piles typ.

216"

SECTION @

Between girders

Heavy hex nuts and
circular washers typ.
(hand tighten)

¢ integral abutment and
7" @ x 2'-0" steel dowels

3 layers of roofing
felt around dowels

¥," expanded joint filler

|2

HINGE DETAIL

Not to scale

Bottom of
bottom flange

embedmenf}/

[ [ ]

v ]

kBols~rer

€ 11," @ holes in web

/[and SHO60 |

\S‘reel girder

Field cut as
necessary

See note 4

¢ %" g stud shear
connectors E.F.
o
S
g Sl
Xo2Clo
£¥g|®
Cn©O|o SH0603-H
Cw Cc
mgg °
2CE| o 3
[o] 5 (%] T
b >
2 >
0 !
: 2 ﬁ* b — ="
<|g i o
o|lv © o
@ K
o - |
o ‘L e o i
R
i
SECTION G5/
At girders

A L
! . See Temporary
! Support Bolt Detail
|

Edge of berm

3'-0“*’1

For details not shown, see Section A-A

Plate B

Plate A/ i
Tfil

Y

felt around

o

¥ expanded

TEMPORARY SUPPORT BOLT DETAIL

Not to scale

—¢ %"¢ temporary support bolt

Point of Elevation

5 layers of roofing

temporary

support bolts
KTop of footing

rubber joint filler

Geotextile fabric shall be
wrapped around ends

of EPS material fully
enclosing it, typ.
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Notes:
300 Back of .
m integral abutment I. All chamfers shall be ¥,"
2. Low Shrinkage Class A4 Modified concrete and Corrosion Resistant
45" T Reinforcing (CRR) steel, same Class as deck, is included with
4%.. n superstructure quantities.
1
= 7 3. Class A3 concrete and CRR steel, Class |, is included with sub-
/ structure quantities.
T ’f,\' B 4. Extreme care must be taken, when placing concrete, to eliminate
any voids under girder flanges.
¢ girder ¢ integral abutment and 5. Cost of dowels, temporary support bolts, plates, washers, and
¢ swedged temporary support bolts temporary supports shall be included in the bid price for
structural steel. Cost of neopreme and roofing felt are to
be included in other bid items.
TYPICAL TEMPORARY SUPPORT
BOLT LAYOUT
Not to scale
Back of integral abutment
¢ stud shear
connectors End of slab
& integral J
abutment ™~
J\ / ¥
Plate A <
Plate B typ.
lots In bottom flange
€ hole in Plate A
¢ girder
DETAIL E
Not to scale 1'-3%,"
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2'/ " 21/ m } -
2 V2 A\\ K T
N =z
— — - [te]
5] MEN
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@ PLATE B Not to scale
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VIEW D-D
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CHECK LIST FOR SAMPLE PLANS - STEEL BEAMS / GIRDERS

OIORONONOCIONONNC

® OO 6 6

Show full PLAN and ELEVATION views along with a PILE AND FOOTING
REINFORCEMENT PLAN for a full integral abutment complete with dimensions at a scale
of g = 1-0". Regardless of skew, the elevation view should be projected down from the
plan view.

Show SECTION (typical) view through abutment complete with dimensions at a scale of
l/2” =1'-0" unless scale is insufficient to show adequate details.

Label the location centerline/baseline as shown on the title sheet.

“End of slab” shall be used as the reference line for layout of integral abutments. Any
stations and elevations required shall be referenced to this line.

Label the skew of abutment in relation to the end of the slab and the skew of the piles in
relation to the centerline of integral abutment.

The minimum width of integral abutment shall be 2’-6”. If this width is not sufficient, a 3'-0”
width may be used.

All ST series and SV series bars shall be aligned parallel to the beam/girder centerline.
The maximum spacing of these bars shall be 12". ST0602 bars between the backwall and
the approach slab (where applicable) are not required outside of the exterior beam / girder.

Dowels shall be a minimum of ‘/s” @ and shall be spaced at a maximum of 12" center-to-
center along the centerline of integral abutment. Locate first dowel 6” beyond the edge of
bottom flange and dimension from the centerline of beam/girder. Dowels shall be
embedded 12" into footing.

The approach slab seat (7”) shall be provided on all integral abutments regardless of
whether or not the bridge will have an approach slab.

Show elevation at bottom of beam/girder along centerline of integral abutment. Show
elevation at bottom of footing.

For details of when to slope the abutment footing or to detail the abutment footing level,
see File No. 17.01-16.

The wing shall project a minimum of 12" below the top of footing. For alternate wingwall
details, see File No. 17.04-40.

AF04 bars shall be aligned parallel to the beam/girder centerline. The maximum spacing
of these bars shall be 12"

The footing shall be designed with a minimum height of 3'-0” and a maximum height of
4'-0",

A 4” clearance between the end of the beam/girder and the end of slab shall be provided.
The flanges may be clipped to provide this clearance. In the case of a minimum width
abutment and a skew approaching the maximum of 30° the entire end of the beam/girder
may need to be clipped to provide this clearance and to allow the anchor bolts to be
located on the centerline of the integral abutment.
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A series of 1%,” @ holes shall be provided for the SH series bars to pass through. These
holes shall be located a minimum of 3” and a maximum of 6” from the bottom flange and
shall be spaced at a maximum spacing of 12”. The top hole through the web shall be
located at a sufficient distance from the top flange to fit within the stirrup bar enclosing the
area. See File Nos. 17.03-21 thru -24.

A distance of 9” minimum to 2'-0" maximum shall be provided between bottom of flange
and top of footing.

The fill in front of the integral abutment shall be set at a minimum 9” distance below the top
of footing with the edge of berm set at a minimum 3'-0” distance from the face of abutment.

Temporary support bolts shall be a minimum 7/8” diameter and shall be embedded a
minimum of 1’-0" into footing.

Plate A shall be a minimum of l/2” thick and 5” wide.

The minimum width of plate B is 3” and the minimum length is 5”. The plate shall be Y
thick in all cases.

Approach slabs shall be modified to provide a 10" wide seat.
Show North Arrow above plan view.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

For determining the thickness of EPS material, see File No. 17.03-30.
For instructions on completing the title block, see File No. 03.03.
For instructions on completing the project block, see File No. 04.01.

For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating this sheet, see File
Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with pier
data and provided near front of the plan assembly. For additional information, see File No.
17.02-3. The plan set for these sample sheets combined the design data near the front of
the plan assembly (i.e., not shown on these sample sheets). See sample pier sheets and
accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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CHECK LIST FOR SAMPLE PLANS — PRESTRESSED CONCRETE BEAMS

ONIONONONOIONO,

® O 6066V

Show full PLAN and ELEVATION views along with a PILE AND FOOTING
REINFORCEMENT PLAN for a full integral abutment complete with dimensions at scale of
3" = 10", Regardless of skew, the elevation view should be projected down from the
plan view.

Show SECTION (typical) view through abutment complete with dimensions at a scale of
1" = 1'-0" unless scale is insufficient to show adequate details.

Label the location centerline/baseline as shown on the title sheet.

“End of slab” shall be used as the reference line for layout of integral abutments. Any
stations and elevations required shall be referenced to this line.

Label the skew of abutment in relation to the end of the slab and the skew of the piles in
relation to the centerline of integral abutment.

The minimum width of integral abutment shall be 2’-6”. If this width is not sufficient, a 3'-0”
width may be used.

All ST series and SV series bars shall be aligned parallel to the beam/girder centerline.
The maximum spacing of these bars shall be 12”. ST0602 bars between the backwall and
the approach slab (where applicable) are not required outside of the exterior beam / girder.

Dowels shall be a minimum of ‘/s” @ and shall be spaced at a maximum of 12" center-to-
center along the centerline of integral abutment. Locate first dowel 6” beyond the edge of
bottom flange and dimension from the centerline of beam/girder. Dowels shall be
embedded 12" into footing.

The approach slab seat (7”) shall be provided on all integral abutments regardless of
whether or not the bridge will have an approach slab.

Show elevation at bottom of beam/girder along face of integral abutment. Show elevation
at bottom of footing.

For details of when to slope the abutment footing or to detail the abutment footing level,
see File No. 17.01-16.

The wing shall project a minimum of 12" below the top of footing. For alternate wingwall
details, see File No. 17.04-40.

AF04 bars shall be aligned parallel to the beam/girder centerline. The maximum spacing
of these bars shall be 12"

The footing shall be designed with a minimum height of 3'-0” and a maximum height of
4'-0",

A 6” clearance between the end of the beam/girder and the end of slab shall be provided.
This distance is to be shown on the prestressed beam standard.

ABUTMENTS PART 2
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Modify the prestressed beam standard to show the location of 1',” @ holes in beam web.
The four holes shown are for a PCBT-53. Increase (or decrease) the number of holes by
one for every beam depth increment above (or below) the 53” deep section shown. The
additional holes shall be placed in 8” increments below the bottom hole shown. Depending
on slab thickness, bolster thickness and strand pattern, the designer may need to adjust
the hole locations so that adequate cover below the approach slab seat is maintained.
Holes must lie within the web.

A distance of 9” minimum to 2’-0" maximum shall be provided between bottom of flange
and top of footing.

The fill in front of the integral abutment shall be set at a minimum 9” distance below the top
of footing with the edge of berm set at a minimum 3'-0” distance from the face of abutment.

Top BC0501 shall extend 3" beyond end of beam. Bottom BC0501 and BC0602 shall
extend 10”.

For determining the thickness of EPS material, see File No. 17.03-30.
The insert plate shall be eliminated from the prestressed beam standard.
Show North Arrow above plan view.

Approach slabs shall be modified to provide a 10” wide seat.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

For instructions on completing the title block, see File No. 03.03.
For instructions on completing the project block, see File No. 04.01.

For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating this sheet, see File
Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with pier
data and provided near front of the plan assembly. For additional information, see File No.
17.02-3. The plan set for these sample sheets combined the design data near the front of
the plan assembly (i.e., not shown on these sample sheets). See sample pier sheets and
accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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GENERAL INFORMATION:

This section of the chapter establishes the practices and requirements necessary for the design
and detailing of semi-integral abutments. For general requirements and guidelines on the use of
semi-integral abutments, see File Nos. 17.01-2, -3 and -7 thru -16.

The details shown in this section are intended only to provide the designer with the necessary
detailing practices and requirements for the detailing of semi-integral abutments. Additional
practices and requirements necessary for the design and detailing of semi-integral abutments can
be found in Section 17.03 of this chapter.

Sample design calculations are provided based on the AASHTO LRFD specifications to assist the
designer in the design of the backwall and associated structural components.

The sample design calculations contained herein are based on the 4" Edition of the AASHTO
LRFD Bridge Design Specifications including Interims and VDOT Modifications (IIM-S&B-80.2).
The designer is responsible for ensuring his design is in accordance with the current edition of the
AASHTO LRFD Bridge Design Specifications including Interims and VDOT Modifications (current
[IM-S&B-80).

Sample plan sheets for semi-integral abutments including a check list are provided to show the
necessary details required for a complete bridge plan assembly. See File Nos. 17.07-1 thru -12.

Preferred practice on semi-integral abutment layout falls in the following order:

1. Wingwalls oriented transversely to traffic (elephant ears) with the terminal wall on the
superstructure. See File Nos. 17.07-3 thru -6.

2. Wingwalls oriented parallel to traffic (U-back wings) with the terminal wall on the
superstructure. Offset the inside face of wall 3 feet from the face of rail/parapet to allow for
dynamic deflection of the attached guardrail. See File Nos. 17.07-7 thru -10.

It is generally desirable to eliminate potential conflicts between superstructure and substructure
components. As such, the second layout preference should only be used where Right-of-Way
(R/W), maintenance of traffic (MOT) or design restrictions make the preferred layout not feasible.

ABUTMENTS VOL. V - PART 2
SEMI-INTEGRAL ABUTMENTS DATE: 18May2016
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SAMPLE DESIGN CALCULATIONS

The calculations provided do not correspond to the sample plans shown in File No. 17.07-3
thru -10.

TYPICAL TRANSVERSE SECTION AND SECTION THROUGH INTEGRAL ABUTMENT:

Backwall design
Overhang typ.- span Typ. - Overhang typ.
Sbsom | ; :
Lrown © Crown | Loy
/_\ rate | rate | ;j !
s T T ; s I"W"””"”X
H packwaolt o ‘{:\ - i I
TRANSVERSE SECTION
/ T
- [Comstruction
— g Joimt
Iﬂ

— Backwall

L

k| 1 !

i

~——Footing

EPS magaterial

e T

backwoall

SECTION THROUGH INTEGRAL ABUTMENT

GIVEN AND ASSUMPTIONS:

Ysoil = 145 pcf Unit weight of soil (select backfill material)
K,=4 Assumes the use of EPS material behind backwall
Ko=0.5 Assumes soil type “granular dense” at wingwalls
Warigge = 43.33 ft Bridge width
Weear = 40 ft Clear bridge width
Lridge = 250 ft Bridge length
ABUTMENTS VOL. V - PART 2
SEMI-INTEGRAL ABUTMENTS oATE: Oorebaotz

SHEET 2 of 28
FILE NO. 17.06-2

SAMPLE DESIGN CALCULATIONS




Lthermal = 125 ft
Sgeam = 9.33 ft
Overhang = 3.0 ft
Hiackwan = 6.33 ft
Tgackwan = 1.58 ft
Twing = 1.5 ft
Lwing = 6 ft

Hstem = 3 ft

Tgeck = 8.51n
CS=0.02
Das=1.51t
Taottomfiange = 1 iN

Thottomflange = 12 in
d. =3.5in
fo=4Kksi

fee= 3 ksi

F, = 60 ksi

Es =29000 ksi

E.= 1820 v/f:

Ey = 1820 v/fer
Yrc = 150 pcf
0, =30deg

0 =20deg

tmin = 0 deg

tmax = 120 deg

Length of thermal expansion
Beam/girder spacing

Slab (and integral backwall) overhang
Backwall height

Thickness of backwall

Thickness of wingwall

Length of wingwall

Depth of the stem above the footing
Thickness of the concrete deck slab
Crown rate (cross slope) of bridge deck
Depth of approach slab seat

Thickness of bottom flange of beam/girder
Width of bottom flange of beam/girder

Distance from the surface of concrete to center of reinforcing steel

Compressive strength of backwall concrete
Compressive strength of footing concrete
Yield strength of reinforcing steel

Modulus of elasticity of steel

Modulus of elasticity of concrete (backwall)
Modulus of elasticity of concrete (footing)
Unit weight of reinforced concrete

Bridge skew angle

Angle of wall friction
Minimum bridge exposure temperature

Maximum bridge exposure temperature

ABUTMENTS
SEMI-INTEGRAL ABUTMENTS
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LRFD LOAD FACTORS:

Coefficient of thermal expansion

Modular ratio of steel to concrete for the backwall and wingwall

Modular ratio of steel to concrete for the footing

Exposure factor for Class 1 exposure condition

(AASHTO 5.7.3.4)

AASHTO LRFD Table 3.4.1 — 1 and -2

Load factor for temperature induced deformations

Load factor for passive earth pressure for Strength Limit State

Load factor for passive pressure for Service Limit State

'Y T= 1.2
'Y EH = 1.35
'YEHS =1.0

DL | LL |TU | EH

1.25 | 1.75 Ytu | YEH Strength |
Y1 = 1.25 ] 1.35 Ytu | YEH Strength Il

1.0 1.0 YT1u | YEHSs Service |

1.0 1.3 YT1u | YEHSs Service |l
No=1.0 Load modifier (ductility)
nr=1.00 Load modifier (redundancy)
n:i=1.00 Load modifier (importance)
N =MNo XNrX N Overall load modifier
n=1

LRFD REDUCTION FACTORS:

AASHTO LRFD 5.5.4.2.1

Note: If the bridge under consideration does
not have an approach slab, load case “LS”
should be included in the analysis.

AASHTO LRFD 1.3.3
AASHTO LRFD 1.3.4
AASHTO LRFD 1.3.5

AASHTO LRFD 1.3.2.1-1

Per current VDOT IIM-S&B-80, all load modifiers shall be = 1.0

for all Limit States

®,=0.90 For bending in reinforced concrete at the Strength Limit State
®,=0.90 For shear and torsion in reinforced concrete at the Strength Limit
State
ABUTMENTS VOL. V -PART 2
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AASHTO LRFD 6.5.4.2

®,=1.0 For structural steel in flexure
®o,.=1.0 For shear in structural steel
= 0.85 For shear studs

LOAD DEFINITIONS:
Pow Passive earth pressure at base of backwall
Row Resultant passive earth pressure acting along the backwall

The backwall, overhang, and wingwalls are designed for bending about the y-axis with the
following assumptions:

e backwall acts as a continuous beam supported by the girders

e wingwall act as a single cantilevered beam supported by the wing haunch

BACKWALL DESIGN:

Earth pressure:

Ah =2 x CS (Sgeam) =2 x0.02 (9.33) = 0.4 ft Change in height of backwall
Pow = ¥ soit X Kp (Heackwat + Ah) Poy Passive earth pressure at bottom of
=0.145 x4 (6.33+0.4) = 3.9 ksf the backwall

Determine backwall moments and shears for typical design span:

Row = (lj (Pow) (Heackwan + Ah) Resultant passive earth pressure acting
2 along the backwall

= (%] (3.9) (6.33 + 0.4)

k
Rpw = 13.1—
ft

For simplicity, use the equations in AISC Table 3-23.42 (assuming 4 equal spans) to determine
moments, shears and reactions.

Lgs= Sgeam _ 9.33 =10.8 ft Girder spacing along skew
cos(6a) cos(30)

Mpos = 0.0772 x Rpw (Lgs) 2 Maximum positive moment
=0.0772 x 13.1 (10.8)2 =117.3 ft-k
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Mneg = 0.107 x Ry, (Las)
=0.107 x 13.1 (10.8)% = 162.5 ft-k

Viax = 0.607 x Rpw (I—GS)
=0.607 x 13.1 (10.8) =85.6 k

4 x Row (Les)

Rmax = 1.
=1.14 x 13.1 (10.8) = 160.7 k

1
1

Determine overhang moments and shears:

Maximum negative moment

Maximum shear

Maximum reaction at beam/girder

2
Mon = 0.5 X Rpw M Moment due to overhang
cos(6a)
2
=0.5x 131 3.0 =78.5 ft-k
cos(30)
Vou = Rpw (Mj Shear due to overhang
cos(0A)
=131 L =453k
cos(30)
Mmax = maX(Mneg, Iv'OH, Mpos) Mmax =162.5 ft-k
Vinax = Max(Vmax, Vo) Vmax = 85.6 k

Design for flexure:

My= Yen X N X Mmax=1.35x 1 x 162.5 = 219.4 ft-k

Factored strength moment for
integral backwall

Note: Typically, the initial analysis would start with the standard reinforcing of #6 bars @ 12”
spacing. For simplicity, this analysis starts with a reinforcement level that will work for strength.

Try, # 8 bars at @ 12" spacing

A, =6x0.79=4.74in"
d = Taackwal — d = 1.58x12 — 3.5 = 15.5in

T=F/xA;=60x4.74=284.4k

Amount of reinforcement in outermost layer
of reinforcing steel

Depth to centroid of outermost layer of
reinforcing steel

Total tension force in reinforcing steel

a= ,T Depth of compression block
(0'85X 1:c ><HBackwaII)
_ 284.4 _ .
= =1.1in
(0.85%x4x(6.33x12)
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M,=T (d _%j = 284.4(15.5—%} =353.4 ft-k

M: = ®, x M, = 318 ft-k

M, = 219.4 ft-k
M, > M, Therefore strength adequate
Check minimum reinforcement requirement:

f,= 0.37\/ﬁ = 0.37\/_ =0.7 ksi Modulus of rupture

1 3
I =l = H ackwa T ackwal
g (12J ( Back II) ( Back II)

= (%) (6.33 x 12) (1.58 x 12)° =43,143.8 in*

- TBackwall _ 1.58%x12
YBw 2 5

=9.5in

_ frxlg 0.7x43143.8

Mcraw = = 280.6 ft-k
oW YBw 9.5

®p, x M, =0.9 x 353.4 = 318 ft-k
1.33 x M, =1.33 x 219.4 = 291.9 ft-k

1.2 X Mcew = 1.2 x 280.6 =336.8 ft-k

Resistance moment Strength Limit State

Factored strength moment for
integral backwall
AASHTO LRFD 5.7.3.3.2

AASHTO LRFD 5.4.2.6

Gross moment of inertia

Min reinforcement is based on the
requirement that @, x M, is greater
than the lesser of 1.2 x Mgw and 1.33 x M,

Nominal resistance
Factored design load

Cracking Moment

O, X My > min(1.33 X M, 1.2 X M¢gw), Therefore, requirement met

Check crack control:

s <700-'e _2xd,

S's

d, . 35

B =1+ = =1.323
0.7(h—d,)  0.7(1.58x12—-3.5)
po—Rs 414 (6040
(Luing)d  6x12x15.5

AASHTO LRFD 5.7.3.4

AASHTO LRFD 5.7.3.4-1

K =+/(pn)? +2pn —pn = \/(0.0042x8)2 +2x0.0042x8 —0.0042x8 = 0.228

ABUTMENTS
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j=1-R 420228 5924
3 3

Ms= Yen X M X Mmax=1.0x 1 x 162.5 = 162.5 ft-k Factored service moment for
integral backwall

My 162.5x12
ST ALd  4.74x0.924x15.5

=28.72ksi < 0.6xFy =0.6x60 =36 ksi Therefore, use f; = 28.72 ksi

s <700-Ye _2xd, =700——0 ___2x35-11.4in.

B.f 1.323x28.72

Therefore, modify the reinforcement to 7 #8 @ 11 in spacing.

Note: In detailing the section, the designer should also check AASHTO 5.10.3 — Spacing of
Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:

Note: Begin analysis with minimum reinforcing as shown in Chapter 20 details

Vi= Yen x M x Vimax= 1.35 x 1.0 x 85.6=115.5k Factored shear from passive earth pressure
Use general procedure for determination of shear resistance. This example conservatively

assumes that the minimum amount of shear reinforcement is not provided, AASHTO LRFD

5.8.2.5. If minimum amount shear reinforcement is provided check AASHTO LRFD 5.8.3.4.2 for
modifications to the following procedure.

s,=d=155in
ag=1.5in Maximum aggregate size AASHTO LRFD 5.8.3.4.2
1.38 ,
e = Sy————— Crack spacing parameter AASHTO LRFD 5.8.3.4.2-5
ag+0.63
=155 3% _ — 40in
1.5+0.63
('\gu-i- Vuj
&= ~— = Longitudinal strain AASHTO LRFD 5.8.3.4.2-4
Es x As
(12159/':'2 +115.5)
= : =1.8 E-003
29,000 x (7x0.79)
ABUTMENTS VOL. V - PART 2
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4.8 51

B = X AASHTO LRFD 5.8.3.4.2-2
(1x750 xex) s, +39
4.8 51
= X = 2 1
(1x 750x1.8E —003) "~ 10 +39
Oy = (29 +3500x € ,) AASHTO LRFD 5.8.3.4.2-3
= (29 + 3500 x 1.8E-3) = 35.3 deg
Vo=0.0316 x B /(f'c) d x Haackwal AASHTO LRFD 5.8.3.3-3
=0.0316 x 2.1/4 x 15.5 x (6.33 x 12) = 156.3 k
Vp=0 (No prestressing force)
Vy>0.5 x D, x (Vo +V,)=0.5x0.9 x (156.3 + 0) = 70.3 k AASHTO LRFD 5.8.2.4-1

0.5x ®, x (Ve +V,) <V, therefore, shear reinforcement required.
Check capacity with standard shear reinforcement (#4 stirrups spaced at 12”)
A,=04in’ s,=12in

- Av xFy xdxcot(6v)

Vs AASHTO LRFD 5.8.3.3-4
Sv
_ 0.4x60x15.5xcot(35.3) _ 438k
12
Ve + Vet Vp=156.3 + 43.8 + 0 = 200.1 kips AASHTO LRFD 5.8.3.3-1
bv = Tbackwall =1.58 ft
oMy 3834x12 oo
AJf,  5.53x60
0.25f b, d,+ V= 0.25 x4 x (1.58 x 12) x 12.78+ 0 =242.3 Kips AASHTO LRFD 5.8.3.3-2

V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 200.1 kips

V,=®, xV,=0.9x200.1 =180.1 Factored nominal resistance
V, =115k Factored design load

V, >V, Therefore design adequate

Shear reinforcement: #4 stirrup spaced @ 12"

Design shear studs at end of girders:

d=0.875in Diameter of shear stud
ABUTMENTS VOL. V - PART 2
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A= — X d? Asc =0.61n 2 Cross-sectional area of a single stud

F, =60 ksi Specified minimum tensile strength

Q, = min(0.5 x Age/fXxE. < Age x Fy) Nominal shear resistance of a single stud,
=min(0.5 x 0.6,/ 4 x 3,640 , 0.6 x 60) AASHTO LRFD 6.10.10.4.3
= min( 36.2 kips, 36.1 kips)

Q,=36.1k

Ru = Yen x n x Rmax Factored reaction due to the passive earth
=1.35x 1.0 x 160.7 =217 k pressure on the backwall

Netuds = Ru = 217 =71 Total number of shear studs required

(bss xQn)  (0.85x36.1)
Nstuds = Round (Nsugs,2) Nstuds = 8 Round total number of shear studs required
Nstuds 8 .
Nperside = > = 3 =4 Number of shear studs per side of web

Determine reaction at acute corner and wing buttress due to skew effect:

See lateral force derivation in File No. 17.06-23 thru -25.

_ [Row (Whriage) x tan(6a)] Buttress force required to resist rotation
of superstructure
|:1 WBrldge tan(GA ):| p
LBrldge

R = [13.1(43.33) x tan(30)] _ - 296.3 k

p
{1+(4§ 33 x tan(30) }

WING HAUNCH DESIGN:
Design assumption and approach:

Haunch is assumed to act as a cantilever beam with bi-axial bending and torsion.
Wing haunch is designed for self weight of wingwall (R ), passive earth pressure along
the wingwall (R ) and lateral load due to the skew of the bridge (R ;)

e Loads are broken into components in the global coordinate system and are designed for
independently, through single axis bending. The total amount of steel required for the
haunch is the summation of the steel required from each component analysis.

e Begin analysis with the minimum reinforcement as shown in this Chapter.
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To calculate the centroid of the wing haunch:

Geometry of the wing haunch
Z=3ft+1in

Xy =2ft

X,=3ft+9.375in
X3=Xy-X4=3.8-2.0=1.8ft

Rectangular section

A=X,xZ=2x3.0833=6.2ft*

1 1
Xor= — xX4i= — x2=11t
2 2
1 1
Zo= — xZ=— x3.08333 =151t
2 2

Dimensions for the triangular section

1 1
A= 5x3 x Z= E1.8 x 3.0833 = 2.7 ft’

1 1
Xot= X1+ g xX3=2+§ x 1.8=26ft

1 1
Zy= — xZ= — x3.0833=1ft
3 3

» ==

PLAN VIEW OF WING HAUNCH

Depth of the haunch section
Top dimension of wing haunch

Bottom dimension of the wing haunch

Area of the rectangular section

Horizontal distance from point O of the
rectangular section to the center of gravity of
the section

Vertical distance from point O of the
rectangular section to the center of gravity of
the section

Area of the triangular section

Horizontal distance from point O of the triangular
section to the center of gravity of the section

Vertical distance from point O of the triangular
section to the center of gravity of the section
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X, = Ar X Xor + At X Xot Centroid along X axis

Ar+ At

_ 82x1+2.7x26 _ . o
6.2+2.7

z,= Ar X Zor + At X Zot Centroid along Z axis

Ar+ At

: 6.2x1.5+2.7x1 — 14 ft
6.2+2.7

Moment about Y axis (Torsional Moment):

<1 _Rp
Ve 2 z
2
e. BB
/ 3
ZG i
6
X
g "5 *a
X
2 z
WING HAUNCH LOADING DETAIL
95=90-9A 93=60deg
z4=8.375in=0.70 ft Centerline of the rub plates along the skewed
face of the haunch measured from back of haunch
,_ Z _3.0833 _ .
7= — = — =3.6ft Depth of wing haunch along the skew
sin(68)  sin(60)
2 14 1.6 ft Depth of centroid along skew

" sin(0s) _ sin(60)
X4 = 2’3 x cos(0 ) = 1.6 x cos(60) = 0.8 ft

Xs=Xo—Xc—X4=3.78-15-08=15"t
Z»=xs x cos(0g) = 1.5 x cos(60) = 0.7 ft

e1=2'-721-25,-275 Eccentricity of the Rp load along x-z plane
=36-0.7-07-16=0.5ft

Mys = Ry x €= 296.3 x 0.5 = 153.9 ft-k Unfactored moment about y-axis
ABUTMENTS VOL. V - PART 2
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Muyy =Yen xM x Mys
=1.35 x 1 x 153.9 = 207.7 ft-k

Moment about X axis:
Rpz = Rp x sin(0a)=296.3 x sin(30) = 148.2 k

HBackwall =148.2 x % = 468.9 ft-k

Mys = Rpz x

Mux = Yen x M x Mys= 1.35 x 1 x 468.9=633.1 ft-k
Moment about Z axis:
Rox = Rp x cos(0a)=296.3 x cos(30) = 256.6 k

HBackwall = 256.6 x 6_33 =812.2 ft-k

Mz = Rpx x

Muz= Yen x T XMz =1.35x 1 x 812.2 = 1096.5 ft-k

Single Axis Bending Design:

Assumptions

Factored torsional moment along
X-Z plane

Component of R, along Z axis

Unfactored moment about X axis

Factored moment about X axis

Component of R, along X axis

Unfactored moment about Z axis

Factored moment about Z axis

e Centroid of the steel and concrete compression block lie on the same line which is

perpendicular to the neutral axis.

e All reinforcement specified in the A required is assumed to reach yield prior to failure.

X-Axis Bending:

AS
d=2Z-d, =335in ==
=37-3.5=33.5in
Iterate “a@” to converge @
moment resistance
with moment demand. I a
“a” is utilized instead b
of “As” due to varying
width of “b”
a=1.8in
a .
b=X—(X2-X4) [Ej =443 in
1.8 .
=45.375- (45.375 - 24) =443 in
3.0833
ABUTMENTS VOL. V - PART 2
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C=0.85xf.(axh) Concrete force
=0.85x4 (1.8x44.3)=271.3k

OxMy=P,xC [d—%] =663.4 k-ft Moment resistance
=0.90x271.3 [33.5/12— 1'8/12) =663.4 k-ft
My = 633.1 ft-k Moment demand

@ x My > My, Therefore strength adequate

=45in’ Area of steel required for x-axis bending

Asx= E
y

Provide 5 - # 9 bars, Also refer Wing Haunch Reinforcement Detail

Z-Axis Bending:

d=X,- (XZ‘X1 +de =31.21in
a
=45.375 - (&25_24+3.5) =31.2in b
Iterate “a” to converge
moment resistance

with moment demand R d

a=4in

b=2Z=37in

C=085xf.(axb) Concrete force
=0.85x4 (4 x37)=503.2k

OxM,, =P, xC (d —gj Moment resistance

=0.90 x 503.2 (31 .2/12—L212] =1101.5 k-ft

Muz = 1096.5 k-ft

® x My, > My, Therefore strength adeqate

Area of steel required for z-axis bending

Provide 9 - # 9 bars. Also refer to Wing Haunch Reinforcement Detail
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Check minimum reinforcement requirement:

f.=0.37/f'c =0.37v4 =0.7 ksi Modulus of rupture
AASHTO LRFD 5.7.3.3.2
About X-Axis:
Z
L= L X1+ 2 z? Gross moment of inertia
12 tan(Os) AASHTO LRFD 5.4.2.6
1 37
= — |24+—2 (37)° = 146,391 in*
12 tan(60)
Z 37 .
VBwx = 5 =7 =18.5in

Minimum reinforcement is based on the
Mo = fr xlxg _ 0.7x146,391.3 xi = 488 k-ft requirement that ®, x M, is greater than the

YBwx 18.5 12 lesser of 1.2 x Mgwnand 1.33 x M,
dx M, =663.4 k-ft Nominal moment
1.33 (My) = 842.4 k-ft Factored design load
1.2 x Mgwhx = 585.6 k-ft Cracking moment

O x Mpx> min(1.33 x Mu, 1.2 x Mgwhx) Therefore, requirement met

About Z-Axis:
Z 3
Z 2 . .
Izg: — | X1+ Gross moment of inertia
12 tan(6s) AASHTO LRFD 5.4.2.6
3l 3
A PR = 128,616 in*
12 tan(60)
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X1+
tan(6B)
YBwz = 2
37
24+ 2
tan(60)
=~ 2 =1731in
2
Moy = fr Xlzg _ 0.7x128,615.9 xi — 457 4 k-ft
YBwz 17.3 12

® x My, = 1101.5 k-ft
1.33 x (M) = 1458.3 k-ft

1.2 x Mchhx = 548.9 k-ft

Minimum reinforcement is based on the
requirement that ®, x M, is greater than
the lesser of 1.2 x Mgwrand 1.33 x M,
Nominal moment

Factored design load

Cracking moment

® x M,> min(1.33 x M, 1.2 x Mcwnz) Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack Control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:
V= 1EH XM x (Rp) = 1.35%1.0 x (296.3)V,, = 400 k

5= X¢- d = (24— 3.5)12= 1.7t

AASHTO LRFD 5.8.3.4.2

ag=1.5in Maximum aggregate size
xe = Sx _ 138 AASHTO LRFD 5.8.3.4.2-5
ag+0.63 Crack spacing parameter
=1.7x12 —38 _ ~433in
1.5+0.63
Mu
(X1—d +Vu AASHTO LRFD 5.8.3.4.2-4
_ 1—d;) Lo .
ex—= —~—_ ¢ 4 Longitudinal strain
Es x As
1096.5 +400
= L3an = 3.84E-003
29,0009 ’
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B = 4.8 51
(1+750 xex)  [sxe +39]

_ 48 L5
(1+750 x0.00384) ~ [13.3+39]

AASHTO LRFD 5.8.3.4.2-2

2

By = (29 + 3500 xex ) AASHTO LRFD 5.8.3.4.2-3
0y = (29 + 3500 x 3.84E-003) = 42.4 deg

V. =0.0316 xBy/(f'c) (X4—d.)xZ Shear resistance of concrete
V. =0.0316 x1.2,/(4) (24 -3.5) x 3.08333x12=57.8k AASHTO LRFD 5.8.3.3-3
Vi>05xP, x(Vo+V,)=0.5x09x(57.8+0)=26.0k AASHTO LRFD 5.8.2.4-1

0.5 x ®, x (V¢ + Vp) <V, Therefore shear reinforcement required.
Check capacity with shear reinforcement (#5 stirrups spaced @ 6”)
A, = 4x0.31=124in" S,=6in

- Av xFy XdXCOt(ev)

Vs =4229k AASHTO LRFD 5.8.3.3-4
Sv
_ 1.24x60x31.2xC0t(424) _ 400 g\
6
Ve + V+ V,=57.8 +422.9 + 0 = 480.7 kips AASHTO LRFD 5.8.3.3-1
b, =X,=3.7813 ft
d, = M, _ 812.2x12 ~18.05in
A, 9x60
0.25f:b,d+ V,= 0.25 x4 x (3.7813 x 12) x 18.05+ 0 =819.0 kips AASHTO LRFD 5.8.3.3-2

V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 480.7 kips

V=@, xV,=0.9x480.7 = 432.6 Kkips Factored nominal resistance
V, =400 k Factored design load
V.>V, Therefore, design adequate

Shear reinforcement: # 5 stirrup spaced @ 6” overlap 2-2 legged stirrup. Also refer to Wing
Haunch Reinforcement Detail.

Check Torsional reinforcement requirement:

Tu = Muy Tu = 207.7 k-ft
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A,=(Z-2xd;) K Xi ; ij -2 xdc} Area enclosed by shear flow path

Ao = (3.0833 — 2 x 3.5/12) K%)—zx&smz} = 5.8 f
be = (3.0833 — 2 x3.5/12) = 2.5 ft

foe=0

f
Ke e =l O 4 AASHTO LRFD 5.8.6.3-3
0.0632,/f", 0.0632v/4

Ter= 0.0632xK,/f'. ><2Aobe=0.0632><‘I\/Z><2><(5.8><144)><(2.5><12)= 263.9 k-ft

1/3 xPyx Tg = 1/3 x 0.9x263.9 =79.2 k-ft < T, Therefore, torsional effects shall be investigated.

T = 2x Ao x Av xFy _ 2x5.8 x61.24><60 AASHTO LRFD 5.8.6.4-2
Sv

T,=1716.6 ft-k
O, x T, =0.9x1716.6 =1545 ft-k
@, x T, >T,, Therefore, design adequate

If torsional reinforcement is required then the designer shall calculate the additional torsional
reinforcement according to AASHTO equation 5.8.6.4-3

Back of
integral i Back of
backwall | stem

ngwou—j

: : : 13
J . \ \
5 bars }d/// —_
) P

(stirrups e

e

“‘\SL, g ‘Foce of
"6 pors _{L”Jcek%ﬂ
PLAN
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DESIGN OF WINGWALL:

;

/ { Ling

& & PLAN
Backwail
Wing haunch

I

Slope of the wingwall

‘ ~Wingwall
|
'E
$ ¢ Stememm—
If:
—Footing
ELEVATION
Wingwall Geometry:
1
SsIopeWW = E
Lw = Luing L,=6ft

H = Hgackwall + Hstem = 6.33 + 3 =9.3 ft
H1 =H- SslopeWW X (Lwing) =93-1/15x (6) =53 ft
Hy,=H-H=93-53=4ft

Earth Pressure:

2
Wyw = (%) v soil X Ko (H1 +% X sz

1 3 )2 k
=|—1145 x05 |53+—x4| =25 —
2 4 ft

Monw = 0.5 x Wy (Lwing)>= 0.5 x 2.5 (6)* = 45.3 k-ft
Vohw = Www X Lwing= 2.5 x 6 =15.1 k

Design for flexure:

Try8-#5barsat12in

Myw = YEHX N X MoHw = 1.35x1x45.3 = 61.1 k-ft

Ay, =2.48in°

True length of wingwall
Upper height of wingwall

Lower height of wingwall

Passive earth pressure acting
on wingwall

Factored moment for wingwall

Amount of reinforcement in
outermost layer of steel
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Tw=F, x Asu=60 x 2.48 = 148.8 k

dw = Twing — d;=(1.58 x12) = 3.5=14.5in

Tw
(085 xf'c x HBackwaII)
148.8

= =0.6in
(0.85 x 4 x(6.33x12))

Aw

Mo, = To (dw-%wj = 148.8 (14.5-0_é6j = 176.2 k-ft

@y x Mpy, = 158.6 k-ft
Muw = 61.1 k-ft

®, x My > My, Therefore, strength adequate

Check minimum reinforcement requirement:

f=0.37fc =0.37/4 =0.7 ksi

1
|g = [Ej (HBackwaII) (Twing)3
1 3 4
lg= (EJ (6.33x12)) (1.5x12)" =36916.6 in
Twi 1.5x12 .
You =~ === =9in
MchW - fr xlg - 0.7x36916.6 = 252 9 k-ft

YBW 9
@y, x M, = 158.6 k-ft
1.33 x My, = 81.3 k-ft

1.2 x Mgww = 303.5 k-ft

Total tension force in steel

Depth to centroid of outermost layer
of steel

Depth of compression block

AASHTO LRFD 5.7.3.3.2

Modulus of rupture
AASHTO LRFD 5.4.2.6

Gross moment of inertia

Minimum reinforcement is based on
the requirement that @, x M, is
greater than the lesser of 1.2 x Mcoww
and 1.33 x M,

Nominal resistance

Factored design load

Cracking moment

OpxM,>min(1.33 X M 4y, 1.2 X M cww) Therefore, requirement met

Note: The designer should also check AASHTO LRFD 5.7.3.4 — Crack control, AASHTO 5.10.3
— Spacing of Reinforcement and AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.

Design for shear:

Vy=YeE x M x Vonw= 1.35x1.0x 15.1=20.4 k

Factored shear from passive
earth pressure

ABUTMENTS
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sx=dy=14.51in AASHTO LRFD 5.8.3.4.2

ag=1.5in Maximum aggregate size
_ 1.38
Sxe = Sx X —ag+0.63 Crack spacing parameter
138 AASHTO LRFD 5.8.3.2-5
=145x ———— =9.39in
1.5+0.63
(Mu+Vuj
e = dy Longitudinal strain
X Es x As AASHTO LRFD 5.8.3.4.2-4
(611.‘11><512 +20_4j
€x= : =1.25E-03
29000x2.48
B = 4.8 X o1 AASHTO LRFD 5.8.3.4.2-2
(1+750 xex) ~ |sxe+39)]
4.8 51

= X =26
(1+750x0.001) ~ [9.39+39]

Ov = (29 + 3500 x £x) = 33.4 deg AASHTO LRFD 5.8.3.4.2-3
= (29 +3500 x 1.25E - 03) = 33.4 deg

V,=0.0316 x By/(f'c) xdyx H Shear resistance of concrete
i PE) oot AASHTO LRFD 5.8.3.3-3

V.=0.0316 x 2.64/(4) x 14.5x(6.33 x 12) = 390.2 k
Vi>0.5 x®, x (Ve +V,)=0.5x0.9x(392.2 +0)=176.5k AASHTO LRFD 5.8.2.4-1
0.5x ®, x (V¢ +V,) >V, Therefore, shear reinforcement not required.

Provide standard reinforcement
(#4 stirrups spaced @ 127)

DESIGN RUB PLATES:

To determine the dimensions of the rub plate:
A&_ BPL
¢
| —=
:- ‘__ALrub

W rp

TYPICAL RUB PLATE DETAIL

ABUTMENTS VOL. V - PART 2
SEMI-INTEGRAL ABUTMENTS DATE: 06Feb2012
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Arus= Y1 x O (tmax — tmin) Lthermal
= 1.2 X 6.5E-06 (120 — 0)(125x12)
=1.40in

Hbearing =3in

hrp = HBackwaII_ 3in -2in — Hbearing = TBottomfIange
=(6.33 x 12)—-3in-2in—3 -1
=67in

Fy= 2 ksi

% =1 ksi
Weo = Yen XRp _ 1.35%x280.6
™ (hep x fg) (67 x1)

f,=

=5.65in

Heiaht of rub plates

Maximum galling stress for ASTM A276
Type 316 steel, of which rub plates are
constructed.

Assuming factor of safety of 2 for
allowable galling stress

Ensure the minimum rub plate width is maintained during extremes of the temperature cycles.

WRP = Wnin +A LRUB = 565+1.40=7.05in

Use 7 /4 in x 67 in x 0.5 in rub plate

EXPANDED POLYSTRERENE (EPS) THICKNESS:

Evaluation of minimum thickness for the EPS layer behind the backwall.

A L= (04 (tmax - tmin) I—Thermal
= 6.5E-06 (120 — 0) (125x 12) = 1.21in

EPS, = 10 (0.01 X Haagwan + 0.67 X A})
=10 (0.01 x (6.33x12) + 0.67 x1.2)

EPS;=15.4in

EPS, = cen(ErStj x 1in EPS, = 16 in
n

Change in length due to
temperature in one direction

Thickness of EPS layer required.
See File No. 17.03-29
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LATERAL BUTTRESS FORCE DERIVATION:

oint A o
/E\ Center of bridge‘\ v

? < v \? }Ay
o :

R,
p=— W __
cos(6—0)
P, =P-coso
P =P-sind
)
o
o
_1 2
q_z'}/s' Kp ‘H
H
KP
Vs
Czw-tanﬁ
2
L'=L-sin@
L"=L-cosé

L |

Buttress force required to resist rotation of superstructure (kips)

Full passive force across the width of the bridge (kips)

Component of “P” normal to the backwall (kips)
Component of “P” tangential to backwall (kips)

Angle of Wall Friction
Skew angle of bridge
6-0

Resultant of passive force at a point along the backwall. (kips/LF)

Height of integral backwall (ft)

Coefficient of passive earth pressure

Unit weight of soil (pcf)

Moment arm for buttress force

Moment arm for normal passive force
Moment arm for tangential passive force

SMA =0=(Py L)~ (P-L")~Rp - (L+C)~(Rp -C)

0=P,-L-R-L"-R,-(L+2C)

R,-(L+2C)=P,-L'-P-L"

SEMI-INTEGRAL ABUTMENTS
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p—P L=R-L |:'> L'=L-sin@; L"=L-cosé; Czw-tanﬁ; P =P-sinod ;
(L+2C) 2

P, =P-coso
(P-cosd-L-sin@)—(P-sind-Lcosh)
R, = W
L+2(—- tané)
2
(P-cosd-sin@)—(P-sind - cosH) qw
R = p-_ AW
p )
1+(W-tan9) cos(¢-9)
)= q-W (0055 smH) (sind-cos) |:>(cos§ sin@ —sind - cos @) =sin(€ —0)
cos(6—9) 1+(7 tan )

gW  sin@-9)

" cos(6-0) 1+(W-tan6’)
L

R g-W -tan( € — 9)

p:

1+ (VI\_/-tan 0)

For skew angles, 0 < &, assume 0 = 8, therefore R, = 0.

_q-W-tan( 6 -6) _ g-W -tan( 0) _ 0

R
w
1+(VI\_/-tan 0) 1+(T-tan 0)

p

Field observations to date indicate superstructure rotation with skew angles as low as 5°. It
appears that the shear force at the backwall/backfill interface is not always mobilized. Therefore,

it is recommended that the interaction angle of friction, 6 between the soil and backwall be set to
zero. Therefore, it can be assumed that the P, and P, forces are not mobilized, but only P
remains. Therefore, these modifications can be made to the following equation:

XM, =0=(PR,-L")—=(R- L”)—F\’p -(L+C)—(Rp -C)
rendering it as so:

M, =0=(P-L')-R,-(L+C)—(R,-C)

ABUTMENTS VOL. V - PART 2
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0=P-L'-R,-(L+2C)

R, (L+2C)=P-L'

P-L —) W
= L'=L-sinfd; C=—-tané
Ro = (L+2C) 2 1

(P-L-sin®)
L+2(V;/-tanl9)

R - (Psing) " _ g

R =

p

1+(W-tan6’) cos &
L
rR =W, \7\1;19
s 1, WV ang)
L
-W -tan 0
Rp __9 an 0)

{1 + (VIY. tan 6)}

To ensure conservatism in the design, it is suggested that the above equation be used in all
cases.

ABUTMENTS VOL. V - PART 2
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Stage |l Deck closure pour

Stage |

deck pour

Deck ciosure

sauuy

deck pour

/

Backwall closure-w.|- “*Backwall

closure pour

SEMI-INTEGRAL ABUTMENT — WITH DECK

Items in blocks are for designer’s information only and are not to

l=— See note A
CLOSURE DETAIL

be placed on the plans.

The location of the deck closure pour is subject to the staging sequence established by the
designer. Deck closures should be used when noncomposite DL deflections > 2 %2 “. Backwall
closures may be poured with the deck as long as the concrete in the backwall remains plastic

throughout the pour by use of retarders, etc.
Note A: %f +6" where b, is the width of the widest flange.

** Min. distance equals lap length + 6".

ABUTMENTS
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Stage Stage |

T deck pour |7 deck pour

s
S
o
' g i
P i & =
Backwdall closure ——
**Backwall s
closure pour ~-{See note A

SEMI-INTEGRAL ABUTMENT - WITHOUT DECK CLOSURE DETAIL

Items in blocks are for designer’s information only and are not to be placed on the plans.

Backwall closures may be poured with the deck as long as the concrete in the backwall remains

plastic throughout the pour by use of retarders, etc.

b
Note A: Tf +6" where b; is the width of the widest flange.

** Min. distance equals lap length + 6”.
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GENERAL INFORMATION:

This section of the chapter establishes the general practices/requirements necessary for the
completion of a plan detail sheets for a typical semi-integral abutment containing both steel
beams/girders and prestressed concrete beams. Included are sample plan detail sheets
necessary for providing a complete bridge plan assembly.

For location of the semi-integral abutment plan detail sheets in the bridge plan assembly, see File
No. 01.02-4.

The practices for the completion of interior sheets and standard detail sheets contained in
Chapter 4 shall be adhered to.
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
4'- 15" VA, | — 667 0667-127-114, B609 3
) 2'-0" —= 25'- 1% 25'-5%" Detail E 3
¢ Rte. 667 (2 2513
3° © :
H Detail F and Typ. Back of stem Notes:
i Anchor Bolt Layout Sta. 102+00.00 End of slab <
N \ e For extruded parapets, widen substructure by |" (between wing
T haunches perpendicular to centerline) to allow for extra I" width
™M / L in deck and backwall. Any additional cost shall be at the Contractor's
Detail € —~| ol & — expense.
) A = - Cost of rub plates and joint filler shall be included in the price of
52 |7 . } / . \ q’r = ¢ . B o not ° substructure concrete.
n @ e N \ e N / " M e \ e N @ For details of semi-integral backwall, see sheets 8 and 9.
| o
=: T ‘_'P 2'-0"|2'-0" Line thru W
K 7'-0" & girder ——= o - —= 1Y centers 1" min.
. K typ. typ. of bearing = N (
3-9% [2-87%" 44y ~ - L /
2'-0" —= L % 10"-9%" 9'-g¥" 2 spa. @ 10°-9%" = 21'-6%," z l ® F
29'-1%" 274l _ & ©
| /" wash \_//
pLAN O |
10 - AV0402 I - AVO402 \ _— A T DETAIL G
See Detail C See Detail E Line thru centers Not to scale
of bearings
Elev. 1001.79 Elev. 1001.58 N 9
N
® E
I - —— ] T — ‘Egirder |-gr
: = | | B M 3= 2'-3"
G |@Rm AWO0504 E.F. \ @ | 1'-4Y,
NI | |
ola
Do | 3" typ. |
|5 l | Al v wosn typ 5 - ASOS0! | DETAIL F AND TYP.
| "ty Elov. 995.83 v, 993,58 | ANCHOR BOLT LAYOUT
n . . . lev. .
L ok T | / Elev. 993.54 /~ Elev Elov. 993'33'7 | Not to scale Bdck of stem
kN 5 i = T
o|la o 1 . .
@ .,,:.. E | % : Detail G G?ocomposrre wall drain
Z19° / | 6" @ pipe underdrain.
T Extend to surface of
| | AHO40 | — fill.
. AWO503 E.F. 5 o )
= 9" | | _| N 6" min.
” 8 spa. @ 12' ! ! l AF0405 S
=870 8 eq. spa. AF0506 spaced —\ - = -
AHO40! E.F. 4 - AHO403 “ = 1-3% with AV0402 * I "
Elev. 987.52 3 — vo borwsen T e AFO506
AV0506 spaced 4 - AH0402 A @ Sirders 9 spa. @ 6" = 46" AFOBO3— . - Ce 5
with AV0402 ELEVA'”ON typ. at exterior seats " o o o o "-’]
Piles not shown 7 spa. @ 6" = 3'-6" Ty, T T on -
typ. at interior seats L - \ ol L
M/ i > TR T _
=—— AV040! lap with 2-AF0506 —= 3w "
Extend 12" wide fabric P Ehé‘qrﬁc;nr?ecs‘rgf—d]—’ ~— 8%" AFO801I T
waterproofing 6" below da AF0602 s ! le 4" typ.
< ’6\ seat level Typ. AHO407 2 typ | . D ] AF0404
9 AHO405 Back of stem Top of wing o - |
§ AVO503 Back of stem Back of stem \‘ l ~ ¢ HPI2x53 -
< "z 2
Z | 1'-3 46" 1'-3
& T
2 7'-0
NG W Bott f deck /
Ne | Face of ottom o eck —] A
O ibn'rekgrcullI ¢ rub plcfes\y @ SECTION A-A @
.~ o ackwal ~ © Scale: o' = |10
— Face of Face of integrall B cale: /2
Detail D ; ot 61 Infegral backwall .
I" preformed joint flller foce of backwall o
?> ;:S;cekgvl;glll I" preformed AH0406  1/v stginless steel -‘ @
joint filler rub plate, g
AHO404 @ AV0402 ASTM A276 Type 316 a
AV0402 . m
DETAIL C DETAIL D DETAIL E 1" preformed | >
Not to scale Not to scale Not to scale joint filler |
@ L COMMONWEALTH OF VIRGINIA
....... Lor et . ~—Back of stem DEPARTMENT OF TRANSPORTATION
N STRUCTURE AND BRIDGE DIVISION
ABUTMENTS SECTION B-B
'''''' Scale: ' = 10" ABUTMENT A
SEMI-INTEGRAL ABUTMENT SAMPLE PLANS PLAN AND' ELEVATION
ABUTMENT DETAILS SHEET - STEEL BEAMS/GIRDERS PRIz
T R ) Date Plan H ay
VD%‘TCHSM%%DDWV‘%ON @ No. Description Date gss‘\’/%nsdABQ ” o 999_SHEET 3 of 12
STRUCTURAL ENGINEER Scale: 3% = 1'-0" unless otherwise noted © 2016, Commonwealth of Virginia Revisions Checked: .GHL...... ay FILE NO. 17.07-3




@ 999-94_004.dgn

CTATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 667 0667-127-114, B609 4
U AWO507 E.F.
8 spa. @ 12" = 8'-0"
1'-6"
Note: @
AWO508 E.F. W& For additional notes, see sheet 3.
Slen &
ol L “g o° o
8l v S AWO507 ,
o %u © “‘4"
<g( ~ 0: 1
o J
AWO506 —=-—=]
- ® o
S —3"-10" —= 178
o|%% 2 L
i Iy VS’“' o 5|8 AWO505
=1 AFOBO3 | ¢ - AF0405
|\ TiE /] |
T f?i & — s
5L AF0506 T
1 S — N S
= —u— N — -
l 2‘® Q—F—H—r/ J =““ \\ —s N
/ |LL 4 typ. —o 'ZL \ T AF0807
Elev. 987.52 yp- | 3\ \ <
\ 2 - AF0506 AF0404 3 AF0608
e e 12 € HPI2x53
= 50" - .
-3 - 1"-3
7-0"
VEW (G5
SECTION J-J
€ Rte. 667 ‘A\/s@/’
2 spa. @ 10'-2" = 20'-4" 7'-6" 2'-8 2 spa. @ 10'-2' = 20'-4" 2 - AF0807
2 - AF0809
) € HPI2x53 2 - AF080I AF0608
\' Back of sfem@ AF0801
x | V y,
¥ \ b
N
[ VT _ | T [ L1 T _ () i
= - - it —— - S
—_— - S ey g v — — o 1 S——— e S i p—
] TN 30603 13511 = .
L each plle ] — A HP12x53
T
K 2 - AF0404 typ.
2 - AF0809—T] ™ N \ \ \ each ple  ° }J/ I
HE T | i Eiis ——— T T N\ -2 - arosor
=== i B = HH \ i I )ﬁ.
\ / \ | ) | / \ \ j AFO80T )\
| | | wosozrd | | ;
3 spa. @ 7'-10" = 23'-6" # 4'-4" 3'-6" # 3 spa. @ 7'-10" = 23'-6" J Denotes direction
‘ of 3:12 pile batter
AF0405 - 55 spa. @ 12" = 55'-0"
PILE AND FOOTING REINFORCEMENT PLAN @
@ COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
ABUTMENTS ABUTMENT A
SEMI-INTEGRAL ABUTMENT SAMPLE PLANS FOOTING PLAN AND
INGWA TALS
ABUTMENT DETAILS SHEET - STEEL BEAMS/GIRDERS WINGWALL DE R
L N ATE: I18M |
VDE&:H?\A%%DDWV‘%ON @ No. Description Date gss‘\’/%nsd SB Date Plan SHEET 4 O?fy 12
STRUCTURAL ENGINEER Scale: 3" = 1'-0" unless otherwise noted © 2016, Commonwealth of Virginia Revisions Checked: | May 2016 999' FILE NO. 17.07-4




@ 999-94_005.dgn

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 667 0667-127-114, B609 5

Notes: @

Integral backwall concrete shall be placed and cured to a minimum

STO501, 2 - SV040! @ compressive strength of 3000 psi prior to placement of deck
and SV0402 concrete.
D éTO‘SO ) V040 4 2 2 spa. @ 12" = 2'-0 Eock;ill operations above seat level shall not be started until defck
1, - SV I, _ L R " as been placed and cured to a minimum compressive strength o
|Sv0402" and SV0403 & Rte. 667 @ =4 ST0501, STOGOZ. Back of stem 3000 psi. Backfill shall be placed such that the differentidl in Fil
230>~ ST0602, 2 - SV0401, SV0402] 2 - SV040I1 and SV0402 D height between both abutments does not exceed &' after comp-
12" and SV0403 typ. at glrdersj 16 spa. @ 6" = 8'-8" action.
fyp. befween girders For detaqils of holes through the web and location of stud shear
= End of slab Sta. 101+99.23 —t= =3 Detoll K connectors, see sheet 20.
eta
l The integral backwalls shall be cast when the least thermal movement
- N of the superstructure can be expected during the period of initial
Detail E ~ AN \ \ set of the concrete in the backwal, e.g. at dusk or during an
T-_ \ <\—\ \ < \ \ é\\(\\ \ \< —\\ ( _ expected uniformly cloudy day.
\/ Forms for the backwall shall be attached to the girders only: the
@ F of int | forms shall not be attached to or blocked against the abutment
_| \ bggﬁwoll egra \ \ e stem. The backwall and forms must be free to move in relation to
\// the abutment.
Face of integral backwall ¢ girder I" preformed
SV0504 joint filler
SHO504
23'- 115" 25'-1/4"
@ Limit of EPS material Approach slab seat
PLAN
Geotextile fabric sholl“ ] 7
be wrapped around L
ends of EPS material
fully enclosing ift, Typ.J 7 /
N / Ne Ne
2 - SHO60! Bottom of backwall
VIEW D-D
4a 3 - SHO60I Not to scale
2 - SHOeO! _gn ﬂ ‘3
2-9"1lop _ \&[9/ \&]¢/ Extend 12" wide fabric
— 2-SHO504 3 - SHOGOI waterproofing 6" below
W seat level typ.
E AR il e ———— \ _— - - - - - r—r 44— -7
t\ l / j | & rub plates
- - ' @
¥ \ N / J : I" preformed Joint filler Face of integral
k \ / J backwall
Il
SvV0504 & \ I
{ R . i J ! DETAIL E
T T Not to scale
T J L 1
3 - SH0602J 3 - SH0602 3 - SHO603 L3 - SHO603
N ELEVATION Extend 12" wide fabric
waterproofing 6" below
seat level typ.
1" preformed joint filler
Face of integral
@ backwall COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
Ih:l)oEfTTé";collé STRUCTURE AND BRIDGE DIVISION
I-INTEGRAL BACKWALL
SEMI-INTEGRAL ABUTMENT SAMPLE PLANS SEM
PLAN AND ELEVATION
ABUTMENT DETAILS SHEET - STEEL BEAMS/GIRDERS PART 2
No. Descripti Date [Designed: ABEG..... Date Plon| DATE: 18May2016
OB cHonD, VA ©O) ° secrbren AT Chstiieg oy 2018 | SHEET 5 of 12
STRUCTURAL ENGINEER Scale: 3" = 1'-0" unless otherwise noted © 2016, Commonwealth of Virginia Revisions Checked: . vy 999 FILE NO. 17.07-5




@ 999-94_006.dgn

Construction joint

ST0602

=—End of slab

- SV0402 STO501
NEE
o 7
l I Bottom of deck
—svo4o1*
ks
_|E
Back of Integral backwall —=
— SHO6O0 |
— SV0401
I—— SHO603
"‘ll\ > /
w
Drip Defoil @ G N B
e ]

SECTION %

For details not shown, see Section B-B

Hot poured joint sealer

Deck reinforcement

Top of girder

k.

27" typ.—

End of girder

Construction joint i'—bb ‘,"' ’, . }

e

/[ 2 1—Bolster

Bottom of deck

=— Face of integral backwall

- SHO6O! thru 14" @ holes

Geotextile

filter fabric

EPS material —f—=

q’. stud shear connectors

L See Notes

¥Y," expanded
rubber joint filler

Back of stem —=

ST

SECTION !‘i%

For details not shown, see Section A-A

ABUTMENTS

SEMI-INTEGRAL ABUTMENT SAMPLE PLANS
ABUTMENT DETAILS SHEET -

STEEL BEAMS/GIRDERS

VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER

Scale: Yo" =

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 667 0667-127-114, B609 6
Construction joint Top of girder @
Note:
|
T 1
Y The Contractor shall install temporary blocking devices acceptable
to the Engineer to prevent the superstructure from sliding during
_ /[ 21—Bolster construction. Such devices are required at the lower end of each
N girder and shall be removed after construction is completed. The
A cost of the devices shall be included in cost of structural steel.
; Bottom of deck
o
s |
T
L ) <=—Face of integral backwall
|
()
|
|
[
L oo @
|
7
| 2-SHO504 @
I
Y
|
e
7 ® i
E =3
T 7 ;’j ‘
Jron 1o
Back of stem —=
DRIP DETAIL
Q Not to scale
SECTION (&J3/
For details not shown, see Sections A-A and B-B
For clarity, only SHO0504 and SV0504 bars shown
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION
STRUCTURE AND BRIDGE DIVISION
@ SEMI-INTEGRAL BACKWALL
SECTIONS
PART 2
No. Description Date |Designed: ABG Date Plan] DATE: 18May2016
M 2016 SHEET 6 of 12
|'-0" unless otherwise noted © 2016, Commonwealth of Virginia Revisions ay 999+ FILE NO. 17.07-6




@ 999-98_006.dgn

Back of stem

AHO508

Face of
integral
backwall

STATE FEDERAL AID STATE SHEET
AWO402 ROUTE PROJECT ROUTE PROJECT NO.
VA, | — Il 0011-044-283, B6l | [

Notes: @

For extruded parapets, widen substructure by I|" (between wing
haunches perpendicular to centerline) to allow for extra |" width
in deck and backwall.

Any additional cost shall be at the Contractor's

25 1 %" 251 %" " preformed ale expense.
. joint_filler Cost of rub plates and joint filler shall be included in the price of
& Rte. 11 20'-2 substructure concrete.
. )
?%?'wcﬁgf 20 Back of Sfem@ 2N @ For details of semi-integral backwall, see sheets 12 and 13.
Bolt Loyour . Sta. 102+00.00
DETAIL G
- Not to scale
] -
Detail E ~ (I min
- AHO505 / * \ <] = ° ° 6@ ‘L
- 4 | - - -
" T, ooy N A \ AN 3 !
2 T
.
. T | De\foil G Ve wash T~ —
PR Line thru AHO507 . 1'-4Y7"
. . 2'-0'[2'-0" centers bel +oo©
\—@_ beam © - =11 Typ. Typ. of bearing elon segt A DETAIL J
- A Scale: I" = [|'-0"
X , o = )
2.8, ~
2'-10%" % 10'-9%" 9'-97," 2 spa. @ 10'-9%" = 21'-6%4" l X I'-6"
© e e o
L 271 250" ek T\ @ T 31 25
A \
N —"_!\ﬁ
e pLAN O | M 1R
<
N g - Av0402 &} 12 - AV0402 \ . T Avod0!
= See Detail E See Detail G )
= Elev. 999.80 Elev. 999.57 T S aanosenters Detail J
o -
8o T / —_—r— \ ©) I T X G ‘ ite wall
g - - — — _—— p—— ) ) eocomposite wa
e N I et e !
ks " | .'I - " oL
p— = i Elev. 994.21 /2" wash 1yp. 2 - AS0501 | 3|9+ i aHo401 - [Form with 62
il I" typ. Elev. 994.35 Elev. 394.10 | i |8 6 / [non-rigid tubing
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A
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Note: @
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o ) F For additional notes, see sheet 6.
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Sta. 101+99.23

End of slab -

svo40|, SV0402;

SV0403, ST0602
3 spa. @ 12"
typ. at beams

2-5V0401, SV0402,
ST0501, ST0602

6 spa. @ |1V,
= 5'-9" typ.
between beams

3 - SHO505

STO0501, 2-Sv040lI,
SV0402 typ.

——N—

Detail K

SV0505

Face of integral backwall

Face of integral
backwall

23'-9¥,"

Construction joint ‘ryp.W

SHO60! bars omitted for clarity

25'-87%"

SHO602 and SH0603 bars omitted for clarity

SHO603 N.F. typ.
between beams

SHO60 |

2 - SHO6O0I
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Notes: @

Integral backwall concrete shall be placed and cured to a minimum
compressive strength of 3000 psi prior to placement of deck
concrete.

Backfill operations above seat level shall not be started until deck
has been placed and cured to a minimum compressive strength of
3000 psi. Backfill shall be placed such that the differential in fill
height between both abutments does not exceed 6" after com-
paction.

For details of holes through the web and location and number of BC
series bars, see sheet |3.

The integral backwalls shall be cast when the least thermal movement
of the superstructure can be expected during the period of initial
set of the concrete in the backwal, e.g. at dusk or during an
expected uniformly cloudy day.

Forms for the backwall shall be attached to the beams only; the
forms shall not be attached to or blocked against the abutment

\ stem. The backwall and forms must be free to move in relation to
> the abutment.
Detall L
Limit of EPS material Approach slab seat
Geotextile fabric sholl-‘ N ~
be wrapped around

ends of EPS material I
fully enclosing it, typ. I

Extend

SV0505 i

SV0504

~ 1

——
f N

SHOSOSJ

= ==
SHO602 typ. thru
holes in beam ﬂ
QP
ELEVATION

ABUTMENT DETAILS SHEET -
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SEMI-INTEGRAL ABUTMENT SAMPLE PLANS
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Scale: 3" =
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3 - SHO604 typ.
between beams

Face of integral

backwall

DETAIL L

Not to scale

1" preformed joint filler
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¥," expanded rubber
joint filler

Extend 12" wide fabric
waterproofing 6" below
seat level typ.

12" wide fabric
waterproofing 6" below
seat level typ.

4

Ne / Ne e

Bottom of backwall

VIEW D-D

Not to scale

& rub plates

Face of integral
backwall

DETAIL K

Not to scale
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SECTION (3

For details not shown, see Section B-B
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Construction joint

3 Z b, b b }
A —_—
a - A

2% typ.—= —

Geotextile -
filter fabric \d

"
z s -° Y S
L, (- /1~ >1— Bolster
N |
RE™= 7
= 7
— svo4o1* ZBoﬁom of deck
|
\—te <— Face of integral backwall

- SHO602 thru 1Y;" @ holes

EPS material /

=]

1

oy
BC series /

SV0403

/

Back of stem —=

NEEEEN
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SECTION (23

For details not shown, see Section A-A
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Back of stem—=

I'-10"
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For details not shown, see Sections A-A and B-B
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Note: @

The Contractor shall install temporary blocking devices acceptable

to the Engineer to prevent the superstructure from sliding during
construction.

The

Such devices are required at the lower end of each
girder and shall be removed after construction is completed.

cost of the devices shall be included in cost of prestressed beams.

DRIP DETAIL

Not to scale

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION

SECTIONS

SEMI-INTEGRAL BACKWALL
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CHECK LIST FOR SAMPLE PLANS:

® OEEE O @0 & O © O

®

Show full PLAN and ELEVATION views along with a PILE AND FOOTING
REINFORCEMENT PLAN for a semi-integral abutment complete with dimensions at a
scale of %" = 1-0". Regardless of the skew, the elevation view should be projected down
from the plan view.

Show sections taken through the semi-integral abutment and integral backwall complete
with dimensions at a scale of '/,” = 1’-0” unless scale is insufficient to show adequate
details. Coordinate sections to provide the necessary details with repetition only
where required.

Wing haunch at acute corner shall be designed to resist the moment and shear induced by
the force resulting from the passive earth pressure and the skew. Rub plates and the
additional backwall thickness are only required at the acute corners of skewed bridges.
Rub plates to be centered vertically and horizontally over contact area.

Minimum thickness of the preformed joint filler between the backwall and the wing at the
obtuse corner shall be 1". This may be increased due to thermal expansion in the
transverse direction.

Extend wing 6" above finished grade. Not required for bridges without skew or where
terminal wall is on the substructure.

Top of rub plate to begin 3” below top of deck. Bottom of rub plate to maintain 2" clear
from top of bottom flange for steel superstructures; 3” clear from bottom of beam for
concrete. Preformed joint filler to extend as shown.

Provide distance from back of stem to break in seat to allow for contraction and creep with
1” clear.

Delete this note if railings are used or slip forming of parapets is not allowed.

Bridge plans shall be arranged such that backwall details follow the Deck Plan. For
general sheet order, see File No. 01.02-4.

Label the location centerline/baseline as shown on the title sheet.

“Back of stem” shall be used as the reference line for layout of integral backwalls.

Label skew angle (if applicable).

The minimum width of integral backwall shall be 1'-7” for steel stringers and 1’-10" for
concrete stringers. Clipping flanges is preferable to increases in thickness where required
due to skew.

All ST series and SV series bars shall be aligned parallel to the beam/girder centerline.
The maximum spacing shall be 12”. ST0602 bars between the backwall and the approach
slab (where applicable) are not required outside of the exterior beam/girder.

Thickness of backwall shall be increased by 10" at the acute corner of skewed bridges

outside of the exterior stringers. The increase in thickness shall end at the top surface of
the bottom flange for steel stringers or 1” above the bottom of beam for concrete stringers.

ABUTMENTS PART 2
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Distance between face of integral backwall and back of stem shall be a minimum of 4”.

The approach slab seat (7”) shall be provided on all integral backwalls regardless of
whether the bridge will have an approach slab.

In case of single span semi-integral bridge, use the temporary blocking note shown.
Otherwise, delete it.

Location and details of holes in the web and the studs should be included with the
beam/girder details.

For additional details concerning the use of EPS material and calculations for the required
thickness, see File No. 17.3-30.

To ensure adequate cover on ST0602 bar, the designer must modify the approach slab
standard.

Maximum spacing is 12”.
Note not needed for PCBT-53 and larger.

The minimum embedment into the backwall is 6” for steel stringers and 9” for concrete
stringers.

When approach slab is used with concrete superstructure, hook ST0602 bar and embed as
shown.

Show North Arrow above plan view.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

For instructions on completing the title block, see File No. 03.03.
For instructions on completing the project block, see File No. 04.01.

For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating this sheet, see File
Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with pier
data and provided near front of the plan assembly. For additional information, see File No.
17.02-3. The plan set for these sample sheets combined the design data near the front of
the plan assembly (i.e., not shown on these sample sheets). See sample pier sheets and
accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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GENERAL INFORMATION:

This section of the chapter establishes the practices and requirements necessary for the design
and detailing of deck slab extensions at abutments. For general requirements and guidelines on
the use of abutments with deck slab extensions, see File Nos. 17.01-4 and -7 thru -16.

Sample design calculations are provided based on the AASHTO LRFD specifications to assist the
designer in the design of the deck slab extension and associated structural components.

The sample design calculations contained herein are based on the 4™ Edition of the AASHTO
LRFD Bridge Design Specifications including Interims and VDOT Modifications (IIM-S&B-80.2).
The designer is responsible for ensuring his design is accordance with the current edition of the
AASHTO LRFD Bridge Design Specifications including Interims and VDOT Modifications (current
[IM-S&B-80).

The details shown in this section are intended only to provide the designer with the necessary
detailing practices and requirements for the detailing of abutments with deck slab extensions.
Additional practices and requirements necessary for the design and detailing of abutments with
deck slab extensions can be found in Section 17.03 of this chapter.

Sample plan sheets for abutments with deck slab extensions including a check list are provided to
show the necessary details required for a complete bridge plan assembly. See File Nos. 17.09-1
thru -7.

Concrete deck slab main and distribution reinforcement shall be detailed and placed in
accordance with the requirements set forth in Chapter 10 except where otherwise noted in this
section.

Deck slab extensions shall be designed to resist the loads and forces to which the bridge deck
system may be subjected. ES series bars shown in the details contained in this section shall be
of the size and spacing required when combined with the deck slab distribution reinforcement
(SL- series bars), the deck slab extension will have sufficient strength to resist these loads and
forces. Deflection of deck slab extension plus live load deflection of bearing assembly shall be
limited to no more than one-half the thickness of the expanded rubber joint filler on top of
backwall in order to prevent any upward forces being transmitted into the deck slab extension.

Parapet/railing terminal walls shall be located on the superstructure.

The “End of slab” shall be used as a reference line for the “Beginning of bridge” and “End of
bridge” shown on the developed section along the centerline or baseline on the title sheet. “End
of slab” shall be labeled on the deck slab plan.

The “Face of backwall” shall be used as a construction/layout reference line on the plan view
shown on the substructure layout, curved bridge layout, erection diagram and the abutment
details.

Deck slab extension details shall be shown with the Deck Slab Plan, Deck Slab Elevations and
Deck Slab Placement Schedule in the bridge plan assembly. Deck slab extension details shall be
shown using phantom lines with abutment sections.

ABUTMENTS PART 2
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The design and detailing of abutments for use with deck slab extensions is similar to that for
abutments. Wingwall haunches shall be designed to resist the moment and shear transferred
through the rub plates.

On projects where the deck extension is utilized and an approach slab is required, then a buried
approach slab shall be used. For details of buried approach slabs, see Chapter 19.

Drainage details specific to using a buried approach slab with deck slab extension are included in
this section.

The minimum depth of deck slab extension for steel beam/girder superstructures shall be 12
The depth of deck slab extension shall not exceed 1'- 8”.

Deck slab extension shall bear uniformly on the top of end diaphragm for design strength.

On structure widths up to approximately 48', the designer shall connect the outside depths by a
straight line, provided the maximum depth is not exceeded. Examples of deck extension on steel
are shown in File No. 17.08-3. For structure widths greater than 48', the designer shall slope the
backwalls parallel to top of deck maintaining the minimum depth.

Designer has some flexibility in determining whether to design straight lined or to design parallel
to cross slope. Other considerations in this determination are the elevations at the outside edges
of deck slab, combination of gradient and skew, depth of diaphragms and size of diaphragms

Straight line design provides for easier construction. Less abutment elevations calculations are
needed for design.

Parallel to cross slope provides for a more uniform design. Lower transverse forces are at the
acute haunches. Smaller rub plates and smaller load applied to wing haunch may be additional
considerations.

Bottom of deck slab extension and top of abutment backwall shall be sloped parallel to finished
grade of deck slab while maintaining the minimum depth of 12”. See transverse sections in File
No. 17.08-4.

The deck slab shall extend past the back of backwall by a minimum of four (4) inches.
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Design

depth
12" min.

Varies

Design >
depth Er—r————+—
12" min. z > 9 &9 - -
) | ] 7
| \
\ \ 4

|-
max.
L

Design

depth
[2" min.

Section shown at maximum thickness with straight line with slab depth less than diaphragm

depth.
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TRANSVERSE SECTIONS:

—12" min,

12" min—,

_ sSlope

/_\ P'-8" max.
l:"—ﬂ

-

I

Straight line

[

{/2" expanded

l

rubber joint
fller

CROWNED DECK SLAB

For use up to approximately 48 width

. Slope

e

Parallel to
cross-siope

/5" expanded
rubber joint
Tiler

CROWNED DECK SLAB

For use when straight-line exceeds 1°-8” depth

Siope

12" min.
['=8" max

]

Pargliel to
cross-siope

]
—

1 1
/o' expanded

rubber joint
filler

SUPERELEVATED DECK SLAB
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SAMPLE DESIGN CALCULATIONS

The calculations provided do not correspond to the sample plans shown in File No. 17.09-1

thru -5.

TYPICAL TRANSVERSE SECTION:

43'-4"
40'-Q"
20'-0" 20'-0"
gl/o
Qf . TA
3'-0" 4 spa. @ 9'-4" = 37'-4" ‘
TRANSVERSE SECTION
GIVEN AND ASSUMPTIONS:
Y soil = 145 pcf Unit weight of soil (select backfill material)
K, =12 Passive earth pressure coefficient
N, =3 Number of lanes
Warigge = 43.33 ft Bridge width
Weiear = 40 ft Clear bridge width
Lariage = 250 ft Bridge length (end of slab to end of slab)
Lspan = 125 ft Span length at the abutment to be designed
Lthermal = 125 ft Length of thermal expansion AASHTO LRFD 11.6.1.6
Sgeam = 9.33 ft Beam/girder spacing
Overhang = 3.0 ft Slab overhang
Thackwan = 1 ft Thickness of backwall
Tgeck = 8.51in Thickness of the concrete deck slab
ABUTMENTS PART 2
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CS=0.02
Tropflange = 0.75in
Bropflange = 12 in
Taoister = 1.5in

Dtopdiaph =3.0in

d.=3.5in

fo =4 ksi

F, = 60 ksi

Es = 29000 ksi
Yrc = 150 pcf
Ki=1.0

03

1.5
E. = 33000 k; [y x1.728 %J VEe

B, = 30 deg
tmin =0 deg

tmax = 120 deg

o =65x10"° [LJ
deg

(E)]
ng=round || — [,0 | =8.0
E.

LRFD LOAD FACTORS:

’YT=1.2

Y EH =1.35

Crown rate (cross slope) of bridge deck
Thickness of top flange

Width of top flange

Thickness of bolster at centerline of bearing

Distance from bottom of top flange to top of end
diaphragm

Distance from the surface of concrete to center
of reinforcing steel

Compressive strength of deck concrete
Yield strength of reinforcing steel
Modulus of elasticity of steel

Unit weight of reinforced concrete

Correction factor for source of aggregate

Modulus of elasticity of concrete
AASHTO LRFD 5.4.2.4-01

Bridge skew angle
Minimum bridge exposure temperature

Maximum bridge exposure temperature

Coefficient of thermal expansion

Modular ratio of steel to concrete for the deck

AASHTO LRFD Table 3.4.1-1 and -2

Load factor for temperature induced
deformations

Load factor for passive earth pressure for
Strength Limit State

ABUTMENTS

PART 2
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vEns = 1.0 Load factor for passive pressure for Service Limit State

DL |LL TU | EH
1.25 | 1.75 Y1u | YEH Strength |
Y1 = 1.25 | 1.35 Y1u | YEH Strength Il
1.0 1.0 YT1u | YEHSs Service |
1.0 1.3 YT1u | YEHSs Service |l
No=1.0 Load modifier (ductility) AASHTO LRFD 1.3.3
ns=1.00 Load modifier (redundancy) AASHTO LRFD 1.3.4
n,=1.00 Load modifier (importance) AASHTO LRFD 1.3.5
N =7Np XNrX M| Overall load modifier AASHTO LRFD 1.3.2.1-1
n =1 Per current VDOT IIM-S&B-80, all load modifiers shall be = 1.0
for all Limit States
m=1.0 Multiple presence factor AASHTO LRFD
3.6.1.1.2-1
In accordance with VDOT standards, the multiple presence
factor shall be taken as 1.0 for design of deck extension.
IM=0.75 Dynamic load allowance for deck extension
AASHTO LRFD 3.6.2.1-1
In accordance with VDOT requirements, the dynamic load
allowance shall be taken as 0.75, similar to deck joints.
LRFD REDUCTION FACTORS: ASHTO LRFD 5.5.4.2.1
;. =0.90 For bending in reinforced concrete
®d,. =0.90 For shear and torsion in reinforced concrete

LRFD EXPOSURE FACTORS:

Ye=0.75 Class 2 Exposure Condition AASHTO LRFD 5.7.3.4

DECK EXTENSION DEPTH:
Determine depth of deck extension:

Tdeck =8.5in.
TBoIster= 1.50in

ABUTMENTS PART 2
DECK SLAB EXTENSIONS DATE: 06Feb2012

SHEET 7 of 30

SAMPLE DESIGN CALCULATIONS FILE NO. 17.08.7




TTopﬂange =0.751in
Dtopdiaph =3.0in.

Dslabdiaph = Tdeck + TBoIster + TToprange + Dtopdiaph Depth from tOp of slab to tOp of end
diaphragm/channel at exterior girder

Dsiabdiaph = 8.5+ 1.5+ 0.75 + 3.0 =13.75 in
Change in depth across overhang due to cross slope = Overhang x CS = 3.0 ft x 0.02 = 0.72 in
Thickness of slab at the exterior edge = Dgjabedge = Dstabdiaph — T Topflange

=13.00 - 0.75=13.00in

Determine whether to design parallel to cross-slope or straight-line from exterior to
exterior edge of deck slab:

Change in depth between centerline and exterior edge due to cross slope =

Werdee g = 43.33 ft /2 x 12in/ft x 0.02 = 5.20 in

Depth of deck extension at centerline of slab = Dgjapcenter = 13.00 + 5.20 in = 18.20 in
Minimum deck extension thickness = 12.00 in, see File Nos. 20.04-2 and -3.
Maximum deck extension thickness = 20.00 in, see File Nos. 20.04-2 and -3.

Check that the deck extension criteria is met at the exterior edge, exterior diaphragm and
at the centerline:

For the example problem, assume that no additional considerations affect the design. The
minimum and maximum depth requirements for deck slab extension with a crown deck utilizing
straight-line from exterior to exterior must be met.

Exterior depth of deck > 12 in

Depth of deck at exterior diaphragm > 12 in

Centerline depth of deck < 20 in

If design is to be parallel to the cross-slope, the design depth is to the top of the diaphragm,
Dslabdiaph =13.75in

If design is to be straight-line, the exterior edge depth controls the design depth,
Dslabedge =13.00 in

Deesign = Dslabedge = 13.00 in Straight-line method controls
ABUTMENTS PART 2
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Design for flexure:

Paxie

Area of steel required.
ES series bar.

T P
{ . i
G " e
n/3 i & [ liedudegududfupufugupubited
m 1 SR e e A End digphragm
Back of backwall '
N Na
/2" exponded rubber| /| e 2t 2
Joint filler N . Bearing stiffensr
2'-4"

Extension length

Normal to abutment

SLAB END DETAIL

Determine Load Geometry:

Overhangey = 4.0 in Extension overhang beyond backwall

Teackwar = 12.00in Backwall thickness

Diobrg = 12.00 in Distance from centerline of bearing to front face
of backwall

Extension = Overhangex + Tgackwal *Diobrg =4 + 12 + 12 = 28.00 in

_ Extension _ 28.0

ext — =32.33in
cos(0A) cos(30)

Determine deck extension moments and shears due to dead load:

_ Ddesign + Dslabcenter
havg - 2

_ 13+18.2

Average height of deck extension

=15.60in

WoL = ¥ re x hayg = 0.150 x 15.6/12 = 0.20 ksf/foot of slab

_ WoL x Sext® x 11t
MDC - 2

_ 0.2x(32.33/12)*
2

= 0.71 k-ft/foot of slab
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VDC = WDL X Sext = 0.53 kIf
= 0.2 x (32.33/12) = 0.53 klf/foot of slab

Determine deck extension moments and shears due to live load:

Paxe =32.0k Axle load for HL-93 vehicle
Wiane = 0.64 kIf Lane load for HL-93 vehicle
. Sext .
Ey=84.0in+ 144,/ 52 (Wyrigge ) = 99.56 in AASHTO LRFD 4.6.2.3

=84.01in + 1.44 \/(%j (43.33) =99.56 in

12 (W,
e, < 12Woisge) _ 12(43.33) _ 0000
NL 3

E=E1<E2=99.56/12=8.30 ft

" _L32><32.33/12 0.64 x (32.33/12)?
LL—

+ 1 ft = 10.67 k-ft/foot of slab
8.3 2x8.3

Paxte + Wiane X Sext
E
_ 32+0.64x(32.33/12)
8.3

V=

= 4.06'klf/foot of slab

Determine deck extension moments and shears due to passive earth pressure:
Qo = Va2 x Kp X Y soil X (1ﬂ) havg2
=% x 12 x 145x (1ft) (15.6/12)* = 1470.30 Ib/foot of slab

. _hag_ 156 156
P2 3 2

Men = gpx €= 1.473x 0.22 =0.32 k-ft/foot of slab

_ MEeH _ 0.32
Sextx1ft  (32.33/12)x1

= havg =0.22 ft

Pen = 0.12 klf/foot of slab

FACTORED LOADS FOR STRENGTH I LIMIT STATE:

My = | ['Y bcl X Mpc + Yiu xm (1+1IM) M+ Y EH X Men] AASHTO LRFD 3.4.1-1
=1.0[1.25x0.71+1.75x 1.0 (1 + 0.75) 10.67 + 1.35 x 0.32]

MO,O = Mu| = 34.00 k-ft
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FACTORED LOADS FOR STRENGTH Il LIMIT STATE:

Mun= m[¥oen x Moc+ yun xm (1+1IM) M+ ¥ e x Me] AASHTO LRFD
3.4.1-1
=1.0[1.25 x 0.71+1.35 x 1.0 (1 + 0.75) 10.67 + 1.35 x 0.32]
M1,0 = My, = 26.53 k-ft
FACTORED LOADS FOR SERVICE | LIMIT STATE:
Mservicel = 1M [V Deservicel X Mpc + Y iLsenicel x M (1 +IM) Mi+ 7 ens x Me] AASHTO LRFD
=1.0[1.0 x 0.71+1.0 x 1.0 (1 + 0.75) 10.67 + 1.0 x 0.32] 3.4.1-1
M2,0: Mservicel =19.70 k-ft
FACTORED LOADS FOR SERVICE Il LIMIT STATE:
Y Lservicel = Y 3,1 = 1.30
Y DCservicell = Y 3,1~ 1.00
Y ens = 1.00
Msenvicell = 1 [ Y Desenvicell X Moc + ¥ Liservicen X M (1 + IM) M+ ¥ ens X Mey] AASHTO LRFD
=1.0[1.0 x0.71+1.3 x 1.0 (1+0.75) 10.67+ 1.0 x 0.32] 3.4.1-1
M3,0 = Mservicen =25.31 k'ft
MOMENT SUMMARY:
4 N
34.00 Strength |
My = max = 34.00 k-ft
26.53 Strength Il
M= k-ft
19.70 Service |
Mserice = Mmax = 25.31 k-ft
\_ 25.31 ) Service Il
ABUTMENTS PART 2

DECK SLAB EXTENSIONS
SAMPLE DESIGN CALCULATIONS

DATE: 06Feb2012
SHEET 11 of 30
FILENO. 17.08-11




Determine area of reinforcement required:

- End of slab

SC and/or SB
series bars

/2" tooled rodius /‘ETOAEO! —SL series bors

Varies— E£SO60 |—f

;Bof”rom of deck slab
—End diaphraogm

Top of backwall and
bottem of siab shall
be Tfinished parallet
7 1to grade.

/" expanded rubber
joint sedler

Face of chkwoli“;*—;i s Baaring stiffener

SLAB END DETAIL

Asstabtop = 0.19 in’/foot of slab Area of top distribution steel already provided in
deck slab

Assiabbot = 0.19 in?/foot of slab Area of bottom distribution steel already
provided in deck slab

d=hag—-d:=15.6 -3.5=12.10in Depth to centroid of outermost layer of
reinforcing steel

b=12in Design width

m= Fy -_ 80 _i765

0.85 xf'c 0.85x4
R, Mu _34.00x12,000 - 258.01 psi

g xbxd?  0.9x12x12.12

p = 1 X [1— 1—(2xmx&ﬂ
m Fy

g 1 - [x1mesx ZEI0) | <oos

"~ 1765

Agtorreq=b x p x d =12 x 0.0045 x 12.1 =0.65 in*

— — i 2
Asadditional - Astotreq - Asslabtop =0.46in
Select bar size and spacing:

Note: Maximum reinforcement size is limited to #6 bar and spacing shall not be less than four (4)
inches.
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Try #5 bars @ 7.5 in. spacing

- = 22
Asprovadditional ==0.50in Asprovadditional ZAsadditional

— — - 2
Astotprov - Asprovadditional + Asslabtop =0.69in Astotprov 2 Astotreq OK

- Astotprov XFy
0.85xf'c xb

_ 0.69x60
 0.85x4x12

Depth of compression block

=1.01in AASHTO LRFD 5.7.3.2.1

a
Mn = Astotprov X Fy (d - E)

= 0.69 X 60 (12.1—%)/12 = 39.77 k-ft

Q. x M,, = 0.9 x 39.77 =35.80 k-ft
M, = 34.00 k-ft
PO, X M,, > M, therefore OK

In accordance with current [IM-S&B-80, control of cracking by distribution of reinforcement shall
not be applied to decks and deck systems.

Check minimum reinforcement requirement: AASHTO LRFD 5.7.3.3.2
f.=0.37f'c = 0.37/4 = 0.74 ksi Modulus of rupture ~ AASHTO LRFD 5.4.2.6

1 3 o
Iy = E (b) (havg') Gross moment of inertia

(LJ (12) (15.6°) = 3796.42 in*
12 ' '

_ havg _156

Bw™ T T =7.80in Min reinforcement is based on the requirement
that ¢ , x M, is greater than the lesser of 1.2 x Mg
M, = fixlg _ 0.74 x 3796.42 = 30.01 k-ft and 133 xl\;l cr
YBw 7.8 ' u
O x M,,= 0.9 x 39.77 =35.80 k-ft Nominal resistance
1.33 x M, = 1.33 x 34.00 =45.22 k-ft 1.33 times the factored design load
1.2 Mcgr =1.2 x 30.01-ft = 36.02 k-ft 1.2 times the cracking moment
@O XM, > min (1.33 x My, 1.2 X My) No Good

Therefore, try #6 bars @ 7.5 in. spacing
Recompute capacity for new bar size and spacing:

Try #6 bars @ 7.5 in. spacing

Asprovadditional =0.70 in2 Asprovadditional > Asadditional OK
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— — s 2
Astotprov - Asprovadditional + Asslabtop =0.89in Astotprov > Astotreq OK

a= Astotprov X Fy
0.85xf'c xb

_ Astotprov XFy
~ 0.85xf'cxb

Depth of compression block
=1.31in AASHTO LRFD 5.7.3.2.1

a
M, = Astotprov X Fy (d- E)

=0.89 X 60 (12.1-%)/12 = 51.15 k-ft

@ X My = O x 51.15 = 46.03 k-ft
M, = 34.00 k-ft
@ X Mp> M, Therefore OK

Check minimum reinforcement requirement: AASHTO LRFD 5.7.3.3.2
f.=0.37/f'c = 0.37/4 = 0.74 ksi Modulus of rupture  AASHTO LRFD 5.4.2.6
lg = [1] (0) (Navy’) Gross moment of inertia

12

= (lj (12) (15.6% = 3796.42 in*
2

havg 15.6 .
Yew = =—— =7.80in
2 2 Min reinforcement is based on the requirement
M, = fixlg _0.74x3796.42 _ 30.01 k-ft that ¢ , x M, is greater than the lesser of 1.2 x Mcgw
YBw 7.8 and 1.33 x M,
®i. Xx M, = 0.9 x 51.15=46.03 k-ft Nominal resistance
1.33 x M, = 1.33 x 34.00 =45.22 k-ft 1.33 times the factored design load
1.2 Mcgr =1.2 x 30.01-ft = 36.02 k-ft 1.2 times the cracking moment
@O X M, >min (1.33 x My, 1.2 x My) therefore OK

Therefore, provide #6 bars (ES series) @ 7.5 in. spacing.

Note: The designer should also check AASHTO 5.10.3 — Spacing of reinforcement and AASHTO
5.10.8 - Shrinkage and Temperature Reinforcement.

Check distribution reinf. (main reinforcement parallel to traffic): AASHTO LRFD 9.7.3.2

100/t _ Percentyss = — 20 = 60.92 < 50
5 J32.33/12

Therefore use 50% of main reinforcement
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min(50, Percentdistr)
100
min(50, Percentdistr)
100
Check current reinforcement provided in deck slab (#5 bars at 5.5 in. on center).
Assianaist = 0.68 in*/foot of slab > 0.45 in’/foot of slab

The current transverse reinforcement in the deck is sufficient to function as distribution
reinforcement for the deck extension. Use ET04 bars in the bottom of the deck extension.

Astotdistreq = Astotprov

=0.89 x = 0.45 in® /foot of slab

Check deflection of the deck slab extension:

Pservice X Sext3
3xEc xI

Pservice = nx [Y DCsenvicel X Vb + Y LLservicel X M (1 + |M)D Vi + Y EHs X PEH] AASHTO LRFD 3.4.1-1

=1.0X[1.0x0.53 + 1.0x 1.0 (1 +0.75)(14.06 + 1.0 x 0.12]
=7.76 KkIf

Sext = 32.33 in
E. = 3834.25 ksi

| = moment of inertia

A Load —

For computing the moment of inertia for use in deflection computations, Article 5.7.3.6.2 of the
AASHTO LRFD specifications gives the following equation:

Mer Mer )2
Ie= [ J Ig+ [1 —( j } L < 1¢ AASHTO LRFD 5.7.3.6.2-1
Ma Ma
Mg = 30.01 k-ft
M, = M, = 34.00 k-ft
3

Iy = 22X Ds1203%° 5497 00 i

12
ng= 8.00
b=12.00in
dmin =9.5in
Astoptranst = Na x Astorprov = 8 x 0.89 = 7.15 in? /foot of slab
Find distance to the centroid, Ceomp

Part Area Y Av
Ccom . 2
Comp Zone A1 = b-Coomp yi = P b - comp
2 2
Tension Zone A = Astoptransf Y2 = Coomp — Aimin Astoptransf '(Ccomp - dmin)
ABUTMENTS PART 2
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Find Ceomp by = Ay = 0

b=12.00in Omin = 9.50 in Astoptransi = 7.15 in’
b

A= — =12 =6.0in
2 2

B.= Astoptransf =715 in2
Ce = ~Amin X Astoptranst =—9.5 x 7.15 = - 67.94 in®

_ —Bo +VBo" -4XACc _-7.15+7.15% —4x 6 x—67.94

Ccompt = =2.82in
eome 2x Ac 2x6
_ _Bo-ABo?-4xACc _-7.15-7.152 —4x6x-67.94 _ .
Ccomp2 = = =—4.01in
2 X Ac 2x6

Coomp = max(ccomphccompz) =2.82in

Therefore, the centroid axis is cqomp = 2.82 in above the bottom of the section.
- Ccomp _ 2.82

A1 =D X Ceomp = 12 x 2.82 = 33.86 in® === == =14tin
3 3

= 2XCome 12x282° _ o) 46 in* Az = Agopianst = 7.15 in”

12 12
Y2 = Coomp — dmin = 2.82 — 9.5 = — 6.68 in l,=0in*
Part Area (in°) v (in) (inY)  AV?(in*)
Comp.zone A;=33.86in> y;=141in l; =22.46 in* Ay 2 =67.38in*
Tension steel  A,=7.15in y,=—6.68in 1,=0.00 A,.y>*=319.00 in*

Io=(11+A XY12)+(12+A2XY22)
= (22.46+ 33.86 x 1.41%) + (0+ 7.15 x -6.68°) = 408.84 in*

3 3
Ie= [(Mcrj |gmin+|:1—(Mcr) ] |CI’]
Ma Ma
30.01\° 30.01)°
= (—] 2197 {1—[3—'4j ]408.84 = 1639.25 in*

I use =if(1 6 < I gminy Lo, I gmin) = 1639.25 in*

Psenvice X Sext’12in _ 7.76 x 32.33% 12in
3xEc Xluse 3% 3,834,253 x 1639.25

A Loaq = =0.013904 in

Deflection of the bearing should be considered under live load compression and long term creep.
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A bearing =0.0in

The deflection is limited to one half the 'z in. thickness of the expanded rubber joint filler to be
placed between the deck extension and the top of the backwall. Should deflection be more than
0.25 in., then the rubber joint filler thickness needs to be increased to % in. thick.

Atotal = A Load + A bearing = 0.013904+ 0.0 =0.013904 in

A total £ .25 in, Therefore deflection OK

WING HAUNCH DESIGN:
Determine reaction at acute corner and wing haunch due to skew effect:

See lateral force derivation in File No. 17.06-23 thru 25.

R = [ap(Weridge) tan(6a)] _ [1.47(43.33 tan(30)]
o= . =
14| WBtdee | onon) [12in |1+ 2322 | tan(30) [12in
LBridge 250
R, =33.44 k Buttress force required to resist rotation

of superstructure

Extend the wing haunch perpendicular to the edge of the deck slab sufficiently to handle
Ry =33.44 k. Width of haunch design is 13.88 inches, thus bpaunch = 13.88 in.

Determine allowable shear stress carried by concrete in wing haunch at the deck slab
Extension:

Vuhaunch = ¥ en X M (Rp) =1.35x 1.0(33.89) = 45.75 k
Hhaunch = Dsiabedge = 13.00 in

Bhaunch = 13.88in

Hhauneh _ 05in + 1?;0 =7.00in Lever arm for R,

Yhaunch = 0.5in+

MEethaunch = Rp X Yhaunch = 33.44 x 7/12 = 19.50 k-ft
Muhaunch SYenX M X MEHhaunch =1.35x1.0x19.5 = 26.33 k-ft

Mhaunchservice = Yens X n X MEHhaunch =1.0 x1.0x 19.5 = 19.50 k-ft
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'~ 17
b
&9

|

Use General Procedure for determination of shear resistance. This example conservatively
assumes that the minimum amount of shear reinforcement is not provided (AASHTO 5.8.2.5). If
minimum amount shear reinforcement is provided, check AASHTO 5.8.3.4.2 for modifications to
the following procedure.

Try (2) #4 stirrups Ashaunch = 2(Agpar) = 0.40 in?

d,=21in
sxy=dy—1in=21-1in=20.00in Assume 2’ compression block
(conservative)
ag=1.5in Maximum aggregate size
Syxe = Sx X & Crack spacing AASHTO LRFD

1

ag (j +0.63

in

5.8.3.4.2-5 Crack spacing
1.38 . AASHTO LRFD 5.8.3.4.2-5
=20Xx —————— =12.96in

1.5 (1] +0.63
in

maX(Muhaunch, Vuhaunch - dv)
+ Vuhaunch
e = (dv) Longitudinal Strain
- Es X Ashaunch AASHTO LRFD 5.8.3.4.2
{max(26.3?;g5.75x20) . 45_75}
(20) =0.007783
29,000 x 0.40
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4.8 51

B = X AASHTO LRFD 5.8.3.4.2-2
(1+750 - x) 1
sxe | — |+39
n
T 7504§007783 X > =069
(1+750x0. {12.96 (_1)+39}
N
0,=(29 +3500 x € ) AASHTO LRFD 5.8.3.4.2-3
= (29 + 3500 x 0.007783) = 56.24 deg
Vo =0.0316 XB +/(F'o (ksi) (ch) Braunch AASHTO LRFD 5.8.3.3-3

=0.0316 x0.69./(4 (21) 13.88 = 12.69 k
Vinauneh = 45.14 k> 0.5 X Oy (Vo + V,) = 0.5 x 0.9(12.69) =5.71k  AASHTO LRFD 5.8.2.4-1

Therefore, shear reinforcement required.

Check capacity with shear reinforcement (#4 stirrups spaced at 8” oc)
Sy = 8in Avhaunch =2 A4bar =040 in2

vs= Avhaunch XFy xdv xCot(Ov) _ 5 44 AASHTO LRFD 5.8.3.3-4

Sv
Ve +Vs +V, =54.81 k AASHTO LRFD 5.8.3.3-1
b, =d,=1.751t

g = My _41.5x12
YA, 0.4x60

=20.74in.

0.25f byd,+ V,=0.25 x4 x (1.75 x 12) x 20.74+ 0 =435.5 kips AASHTO LRFD 5.8.3.3-2
V, = min. of AASHTO LRFD 5.8.3.3-1 and 5.8.3.3-2 = 54.81 kips

Dy X Vs =49.33k Factored Design Load

®ye X Vs > Vihaunen,  Therefore OK

Shear reinforcement: #4 stirrup spaced at 8 in. Also refer to Wing Haunch Reinforcement Detail
Determine moment in wing haunch at deck slab:

Phaunch = 13.00 in
Lever arm for R,
Yhaunch = 7.00 in
Muhaunch = 26.33k-ft

Design for flexure:

d=21in
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Compute the total area of reinforcement required:

m=—* - 80 4765
0.85xf'c 0.85x4
Muhaunch _ 26.33

Ru= 2 2
P Xb,nen Xd 0.9x13.88x 21

o= 1= fi-[2xmxBe)| =1 |1- |1-[2x17.65 x 2738} | = 0.0010
m Fy)| 1765 60

Astotreq = Phaunch X p xd =0.28 in®

=57.36 psi

Try (2) #4 bars (minimum reinforcement per VDOT standards)
Ashaunch =2X A4bar =0.40 in2 Ashaunch > Astotreq OK

Chaunch = 2.75in Distance from the face of concrete to center of
reinforcement

Sbar = bhaunch - 2 X Chaunch
=13.88-2x2.75=8.38in
Ashaunch X Fy .
Ahaunch = Depth of compression block
haunch 0.85 x f'c X bhaunch P P !
= 0.40 x 60 =0.51in AASHTO LRFD 5.7.3.2.1
0.85x4 x13.88
Chaunch = 0.85 X f'C (ahaunch X Bhaunch) Concrete force
=0.85x4 (0.51 x 13.88) = 24.00 k
ahaunch .
®PMnhaunch = Pre X Chaunch (d > ) Moment resistance
=09x24.0 (21 —%) = 37.34 k-ft
Muhaunch = 26.33 k-ft Moment demand

®PMnhaunch > Muhaunch, Therefore OK

Check control of cracking by distribution of reinforcement: AASHTO LRFD 5.7.3.4

nd XAshaunch - 8X040
Braunch Xd  13.88 x 21

=0.0110

K=m? +2m-m =\/0.01’I02 +2x0.0110-0.0110=0.1376

j=1- K oq DA878 g5y
3
Mhaunchservice = 19.50 k-ft
fyg = Mhaunchsenice - 1950 ___ = 5920 in-ksi

deXAshaunch 0.9541x21x0.40
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d.=3.5in

Ye=1.0
Bo=1+ -9 g4 3.5 = 1.2857
0.7-(d-do) 0.7-(21-3.5)
S = 100V oy g = f00x10 5 a5 11650
B1 fos 1.2857x29.2
Sp. = 8.38in

Star < Smax  Therefore, bar spacing OK

Check minimum reinforcement requirement:
Modulus of rupture

fr=0.74 ksi AASHTO 5.7.3.3.2
I _ bhaunch x dv® Gross moment of inertia
ghaunch 12 AASHTO LRFD 5.4.2.6
3
- 13:88x21° _ 45711.89 in’
12

d 21 .
Yshaunch = 7\/ =? =10.50in

fr XI haunch . . .
Memaunch = —— Minimum reinforcement is based on the

yshaunch

_ 0.74x10711.89
10.5

requirement that ® , x M, is greater than the

=62.91 k-ft lesser of 1.2 X Mgwhang 1.33 X M,

OMpnaunen = 55.67 k-t

1.33 (Muhaunc) =1.33 (26.33) = 35.02 k-ft

1.2 X Mgrmaunen=1.2 X 62.91= 75.49 k-ft
PMonauneh > MiN(1.33 X Munaunchs 1-2 X Merhaunch)

Nominal moment

1.33 times the factored design load
1.2 times the cracking moment
therefore OK

Provide (2) #4 bars, also refer to Wing Haunch Reinforcement Detail

Note: The designer should also check AASHTO 5.10.3 — Spacing of Reinforcement and
AASHTO 5.10.8 — Shrinkage and Temperature Reinforcement.
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DESIGN OF RUB PLATES:

PL Vet
a |
TL. T. 7 72 % ) f
Wmm. - @&L
W
] 1
RUB PLATE DETAIL
Determine the dimensions of the rub plate:
A LRUB = YT & (tmax - tmin) Lthermal
=1.2x6.5x10° (120 - 0) (125 x 12)
A LRUB = 1.40in
Minimum plate size is 8 in. (W) x 6 in. (H) x '/, in. thick
Hrpmax = Dsiabedge — 3 in = 10.00 in Height of rub plates
=13-3in=10.00in See note 6 in File No. 17.09-5
Hp=6in
Fg = 2000 psi Maximum galling stress for ASTM A276 Type 316
steel (rub plates)
fg= E :w =1000.00 psi Assuming factor of safety of 2 for allowable
2 2 galling stress
W= = 3344 57,

(h, xf,) (6x2000)
Ensure the minimum rub plate width is maintained during extremes of the temperature cycles.
WRp = Wpin + A LRUB = 557 +1.40=6.97 in

Use minimum size, 8 in. (W) x 6 in. (H) x "z in. thick
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[ € ¥'¢ x 4" long studs
P
Stainless steel plate
/3" thick. ASTM 276
Type 316,

e oo 4 -

e 30— 37—
@
@

RUB PLATE DETAIL
4 required — 2 at each acute corner

Note: The backwall design should account for the friction force when analyzing the force effects
on the backwall.
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I/>" tooled radius
Top of finished grade—\\

l=—End of slab

series bc7

ET04 series bars SL
//SC or SB series bars

Drip Detall
2\

Varies

A
. toe
»

Buried approach slab

sealer.

See Note 2.
Back of backwall—=

Geocomposite wall drain—=

N /.

Face of backwall

: ° ~— Bearing stiffener

Bottom of deck slab

7 No. 57, 78 or 8 stone P N \ )
wrapped In a geotextile -End diaphragm
A
6" ¢ PVC perforated pipe under- /
drain. Extend to surface of fil.
See Note 4—Z —
/ See Note 3

Il/o" expanded rubber joint

;\~E$ serles bars
(Top of backwall and
bottom of slab shall be

\_finished parallel to grade

z

:I:::L_|

SLAB END DETAIL - STEEL MEMBERS W/ BURIED APPROACH SLAB

The above detail shall be used where an approach slab and deck extension on steel members
are deemed appropriate. For additional details of drainage system, see File Nos. 17.12-6 and -7.

Items in blocks are for designer’s information only and are not to be placed on the plans.

1. Section is taken normal to the abutment face. Section is for slab details and shall be shown
on the deck slab details sheets. Substructure details shall be shown on the abutment sheets.

2. The %2” expanded rubber joint filler shall extend the full length of the deck slab extension.

3. This dimension shall be determined by the designer and shown on the plans.

4. Provide a minimum 4” deck slab overhang.
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/2" tooled radius

Top of finlshed grqde\

l«=— End of slab

ETO4 series bars
/}SC or SB serles bors/SL series bars

te o /o So o o o o o a‘fo o o
Drip Detall C—

9« .

e

Varies

T BTN

No. 57, 78 or 8 stone / §

wrapped In a geotextile|
See Note 4 S-—
/5" expanded rubber joint (- See Note 3 f—
sedler. See Note 2.

d. - »
(R
Back of backwall—=

Geocomposite wall droin—-:

\ \_Boﬂ'om of deck slab

End diaphragm
é\—ES series bars

[Top of backwall and
[boﬂ'om of slab shall be

finished paradllel to grade

Face of backwall

=— Bearing stiffener 4

E—

SLAB END DETAIL - STEEL M

EMBERS W/O APPROACH SLAB

The above detail shall be used where a deck extension on steel members is deemed appropriate.
For additional details of drainage system, see Section 17.12.

Items in blocks are for designer’s information only and are not to be placed on the plans.

1.

Section is taken normal to the abutment face. Section is for slab details and shall be shown
on the deck slab details sheets. Substructure details shall be shown on the abutment sheets.

The %2” expanded rubber joint filler shall extend the full length of the deck slab extension.

This dimension shall be determined by the designer and shown on the plans.

Provide a minimum 4” deck slab overhang.
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=—End of slab

SL series bc7

¢ No. 57, 78 or 8 stone

I/s" tooled radius ET04 series bars
Top of finlshed grode—\ //SC or SB series bars

Varies

Drip Detall
2\

:l.7

(

wrapped in a geofexﬂlel

6" @ PVC perforated pipe under-
drain. Extend to surface of fill.
e - See Note 4 ~

e

/ ~1—See Note 3—

Buried approach slab

/[
LBottom of deck slab

A \ ~——End diaphragm

\—[ES series bars
T
bottom of slab shall be

finished parallel to grade

op of backwall and

=+— Face |of backwall

15" expanded rubber joint S e

sealer. See Note 2. Lo

Back of backwall—=

Geocomposite wall drain—= :L

N

-

SLAB END DETAIL - PRESTRESSED MEMBERS

W/ BURIED APPROACH SLA

B

The above detail shall be used where an approach slab and deck extension on prestressed
concrete members are deemed appropriate. For additional details of drainage system, see File
Nos. 17.12-6 and -7.

Items in blocks are for designer’s information only and are not to be placed on the plans.

1.

Section is taken normal to the abutment face. Section is for slab details and shall be shown
on the deck slab details sheets. Substructure details shall be shown on the abutment sheets.

The 2" expanded rubber joint filler shall extend for the full length of the deck slab extension.

This dimension shall be determined by the designer and shown on the plans.

Provide a minimum 4” deck slab overhang.
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l=—End of slab

12" tooled radius ET04 serles bars
Top of finished grqde\\ //—SC or SB series bors/SL series bars
I.f_’(w : Y // 1
5.,L= * \ ZBottom of deck slab

Varies

>

__/ =—End diaphragm
No. 57, 78 or 8 stone .
wrapped in a geotextile] \—ES serles bars
Top of backwall and
see Note 4 —~[bof_+om of slab shall be
I/," expanded rubber Joint ~{-See Note 3—{ LfINished parallel to grade

sealer. See Note 2.

Face |of backwall

Back of backwall

Geocomposite wall drain J:L‘
N

END OF SLAB DETAIL - PRESTRESSED MEMBERS W/O APPROACH SLAB

The above detail shall be used where a deck extension on prestressed concrete members is
deemed appropriate. For additional details of drainage system, see Section 17.12.

Items in blocks are for designer’s information only and are not to be placed on the plans.

1. Section is taken normal to the abutment face. Section is for slab details and shall be shown
on the deck slab details sheets. Substructure details shall be shown on the abutment sheets.

2. The %2” expanded rubber joint filler shall extend the full length of the deck slab extension.
3. This dimension shall be determined by the designer and shown on the plans.

4. Provide a minimum 4” deck slab overhang.
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F=—8" min.
€ ¥ 3 x 4" long studs

3“‘ | 351
min“mi’nv
i
T

‘E.mwh Fa

Type 316 stainless
steel plate.

ff:\
W&\_'(Vz" thick ASTM 276

21.' i 4\E 2”

RUB PLATE DETAIL

Bridges on skews shall be provided with rub plates on the deck slab extensions. Rub plates are
not required for bridges with skew = 0°.

The stainless steel plate shown above shall conform to the requirements of ASTM 276, Type 316.

Rub plates shall be designed to resist horizontal forces due to thermal induce passive earth
pressures and to accommodate the travel due to thermal movements. For sample design
calculations, see File Nos. 17.08-22 and -23.

Minimum size of rub plates shall be 8” (W) x 6” (H) x '/2”. Hmax = depth of deck slab extension —
3" (1"1,” concrete cover top and bottom of plate). Spacing of shear studs shall not exceed 6”.

Rub plates shall be centered vertically on the depth of the deck slab extension and horizontally on
the contact area of the deck slab extension and the wingwall haunch.

Add appropriate note on the plan sheet for estimated quantities for cost of rub plates. For steel
beams/girders, include cost in structural steel. For concrete beams, include cost in abutment
concrete (Class A3).
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d&— Terminal wall
z
-2 End of slob
Top of finished grade—
P
12 e
’._. :""""F
. _ e
> No. 57, 78 or 8 stone 2 3
wrapped in a geotextile ’, "L
— o
. N\_| /2" expanded rubber
UL Joint sealer

~=—Face of backwall

Burled approach slob—/

(] z
6" @ PVC perforated A
pipe underdrain. Extend X , "
to surface of fill. ; : I3

4

Back of backwall—= I

Geocomposite wall drain—-=

VAV

N

TERMINAL WALL DETAIL

Terminal wall for deck extension shall be extended beyond the end of slab as shown above.
Terminal walls for parapet/railings shall extend 1'-2" beyond the end of slab extension and shall
be deepened to the depth of the deck slab extension as shown. The deepened section assists in
limiting the amount of erosion at the end of the deck slab. Modify parapet/railing standard detail
sheet to show details.

For example partial details of terminal wall, see File No. 17.08-30.

For additional details of drainage system, see File No. 17.12-6 and -7.
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rBottom of deck extension

Terminal wall ————vp o 7z

YRL{MO[

s
e

\CGST agoinst end of slab

ELEVATION VIEW

i3 14
i T L1 &5

. —

PART PLAN TYPICAL FOR STRAIGHT CROSSINGS

PART PLAN TYPICAL FOR SKEWED CROSSINGS
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GENERAL INFORMATION:

This section of the chapter establishes the general practices/requirements necessary for the
completion of a plan detail sheets for a typical self/cantilever abutment with deck slab extensions
for steel beams/girders. Included are sample plan detail sheets necessary for providing a
complete bridge plan assembly. The sample plan detail sheets shown in this section are for a
bridge that does not require a buried approach slab.

It is not the intent of the sample plan detail sheets contained in this section to show practices and
requirements for the design of the deck slab extension for a bridge abutment. The plan detall
sheets shown in this section are intended only to provide the designer with the necessary detail
requirements for a complete bridge plan assembly.

For location of the shelf/cantilever abutment with deck slab extension plan detail sheets in the
bridge plan assembly, see File No. 01-02-4.

The practices for the completion of interior sheets and standard detail sheets contained in
Chapter 4 shall be adhered to.
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ABUTMENTS
DECK SLAB EXTENSIONS SAMPLE PLANS
GENERAL INFORMATION

PART 2
DATE: 06Feb2012
SHEET 20f 7

FILE NO. 17.00-2




999-00_Q 1 l.dgn

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
b @ 54'-g" VA, | — 613 06 13-007-246, B613 I
\ 27-3%" 21-4Yy"
LA
6% — 25-0/" 24-5% 2-4% N
@ ote:
4o See sheet 12 for Detall H and Detall J.
i Construction B 20° .
Detail H gonstruct e Sta. 99+00.00 Detail J\
zo L—
1
I ——— _ Y
T : ®
© g - - - - v
N &~ Q
5 \ \ 3
£l \ \
g -6 —Face of backwall Line thru centers
@ Beam E q’. Beam D q:_ Beam C of bearings
— =T ¢ Beam B
& Beam A
10'-9%" 10-2%" 10'-9%" 10'-9%"
27 -1'/a"
® PLAN@
Lap 6 - AV0402
Lo B AL | 26 Lap AVO40! F.F. with AF0503 F.F. - 49 spa. @ I2" = 49'-0" yith & if-0503.
See Detail H for Space AV040!1 N.F. and AV0403 with AV040! F.F. - 49 spa. @ 12" = 49'-0" configuration
configuration Elev. 1000.17 Elev. 999.92 and AHO403 bars.
and AH0402 bars. /  enss I_G' Flev. 1000.00 o e bt o oo 34\ ’(—End of slab
lev. 8. evation varies between lev. .
AWOS03 E.F. /| i i those shown on outsides. \ @ 6'-0"
~ " S - ‘
=} \- - — — — — /" N - — — — — _\ . .
S l | 16" 12" 20 16
— O
N = Svora wrapped [ 12
| —
- AW0502 E.F. AHOA0I EF. ui @b in a geotextile \ b
w|z - 3 - AS040! typ. at seats ) L —
= wl = Olgm = - iy o
BN _|e? Elov. 993.77 S Elev. 993.91 Elev. 993.66 = | B
T 3l gw Elev. 993.63 ev. : % l / Elev. 993.41 —Elev. 993.33 A AVO"OZ"
0 o|aun <
=|? 7 —Z—— T 1 A N / AVO40! 1'-4" min.] L=—Face of backwall
~ lop with AF0503 | Al
/ | ‘ > [l=— Av0401 c
a 0
/ i . AHOTOI Constr. 2 2
/ T Geocomposite wall drain —=] JO“”* 5 S
X
. AWO504 E.F. AHO401 E.F. 0 6" @ pipg under- {AV0404 l
4 spa. @ 10Y5' - drain.  Extend to
E 3-p" /2 4 AHO40I surface of fill. "’é’ﬁ;/—
— . =
5 spa. @ 12" / I =
= 5-0 \E,ev 988.37 G 42 spa. @ 85" 4 spa. @ 6" = 2'-0" 9 eq. spa. = 8'-9%" 4 spa. @ 11%" AFOGOZ‘ NG AHO401 L
AV0404 N.F. . : = 15" typ. at seats typ. between seats = 31" ‘
lapped with \ A
AF0503 N.F. ELEVATION @ AV0404 N.F. lapped with AF0503 N.F. AFO503 = 12 - AFOB02
—AF0606 top and bott. Piles not shown i I, i <:ID
. - £
—AFO805 top and bott. o T Y 7\ “\\ "
S| AF0805 —= y | u [/ o Y\ L AF0805
8 spa. @ 5'-9" = 46'-0" S| 7 - WY
6 - AF040! typ. each interior pile Construction B ° ¢ }
30 HP 10 x 42 |/ /
/ /fAF0604 e Route 613 AF0602‘ AF0604 r AFO401
- - - - —
AN A ] AL £ aFosoe 2L |
7 _ T i T _ T _ T __ T I . 4
/N7 L . L " L L L L |
~ g € HP 10 x 42
|/ = - 2w
— MH— : T @ | -3 -3
4 \< e Face of backwall | @
S . Y SECTION G-G
A+ = T __T T _ T _ T _ T __ T _T _T
FE i I i i i i i i i I | Scale: Yo" = 1'-0"
-/( AF0602 typ. @ each pile
\ S
AN # | # | # #
typ. each
exterior pile 10l A COMMONWEALTH OF VIRGINIA
L 4 spa. @ 5'-9" = 23'-0" t 221072 210/ t 4 spa. @ 5'-9" = 23'-0" J DEPARTMENT OF TRANSPORTATION
| -4 + rect
4 AF0602 top and bott. - 54 spa. @ 12 = 54'-0" 0) * D e STRUCTURE AND BRIDGE DIVISION
Adjust spacing as needed to clear piles P|LE AND FOOT'NG RE'NFORCEMENT PLAN
ABUTMENTS ® ABUTMENT A
DECK SLAB EXTENSION SAMPLE PLANS PART 2
Ipti | . Date Plon | DATE: 17Aug2016
VDOT <85 DIVISON ABUTMENT DETAILS SHEET - STEEL BEAMS/GIRDERS . ©O) No- | Description Date |Designed: ABL.... SHEET 3 of 1
STRUCTURAL ENGINEER Scale: % = 1'-0" unless otherwise noted ©2016, Commonwealth of Virginia Revisions Checked: Aug. 2016 | 999 FILE NO. 17.09-3




@ 999-00_012.dgn

3 - AHO402

Back of backwall

Rub plate

TS

/7 AN

AW0504 AV0402 Face of backwall
1" preformed
AW0503 joint filler
DETAIL H
1" preformed / \
joint filler / \
Abutment wing
AHO0402
~
s

VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER

/" expanded rubber joint filler

PART TRANSVERSE SECTION

AWO507

Back of backwall

@

1" preformed
joint filler

3 - AHO403
Space similarly
to AH0402

Face of backwall

DETAIL J

AWO508

[Q ¥ 8 x 4" long studs

3>
3%

©
’}J

T

4n

RUB PLATE DETAIL

{STolnless steel plate !>"

thick. ASTM 276 Type 3l6.

4 Required - 2 each acute corner

Scale: 3" = 1'-0
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Notes:

For extruded paragpets, the opening between wing haunches,
(at abutments) shall be changed in accordance with the
requirements for the parapets, at the Contractor's expense.

The rub plates shall be centered horizontally on the wing haunch
and centered vertically on the deck extension.

Cost of rub plates and joint filler shall be included In the
price bid of substructure concrete.

For detaqils of deck extension, see sheet 6.

The /2" expanded rubber Joint flller shall extend the full length
of the deck slab extension.

= 3I/4--
AW0506 E.F.
. AWO507 E.F.
1
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End of slab —— f Z
\
yA

STATE FEDERAL AID STATE SHEET
Abutment wing ROUTE PROJECT ROUTE PROJECT NO.
VA, | — . 613 0613-007~246, B613 16

®

[1" preformed
| Joint filler

[T
v
7

[/

I

Notes:

I. Section B-B Is perpendicular to end of slab.

2. Varies from 1'-1" at outside edge of deck slab to I'-63%" at
centerline of deck slab.

3. For details of Abutment A, see sheets ||l and |2.
4. For details of Abutment B, see sheets 13 and 14.

5. The '," expanded rubber joint filler shall extend the full length
of the deck slab extension.

DR|P DETA'L 6. For details of spacing of SL series of reinforcing steel, see
Transverse Section.
SL Series
ESOGOI T. Forms for the deck slab extension shall be attached to the girders
only; the forms shall not be attached to or blocked against the
abutment stem or ground. The backwall and forms must be free to
N move in relation to the abument.
255'-5"
— 2
SCO5 series top and bottom 254 spa. @ 12" = 254'-0" 7—3“ [_ N
—_— =—3"
SBO5 series and SC0503 bofttom - 253 spa. @ 2" = 253'-0" <—‘6“ \
. /
- '~ ¢ pier I" preformed W o 4>ige
‘L ] // ) \\\ joint filler } / <=—ESO060! - 64 spa. @ 8" = 42'-8"——
]
OZ777 7 7 7777 . / Rub plates
300 AN Abutment wing
[I11 / ;o SB0502 . Deck slab
End of slab SLO401 top and bo‘r‘rgm// ;7 / reinforcing steel
= SC0502 top v SC0502 top ‘ End of slab /
? and bottom A and bottom
¥ $80502 L Construction B y (A E——
onstruction — —
xS Al Route 613 S o e - ET0402
s B mn. lap s, /0 B @Z —l= [ T | —]|
2 R ) SLO60?2 € girders
SBO50| r—ZB'-O“ﬁ——r/ , / ETO40! F.F.
- 0 SCO501 top L L 7 ET0402 F.F. (between girders) |
< and bottom ~ N
Q / SBO501
N ETO403 /2" expanded rubber Joint filler
8 Face of curb s SC0501 top U SR (D) /2 exp wooer J
C \/ / Y // and bottom typ. both ends
, 2=
(s 4 2 | SECTION C-C
T /7 , T Scale: I" = [|'-0"
= Ny =
UIJ -
- 255'-5"
DECK SLAB PLAN 102'-9* ‘ 49-1 1" 102'-9"
4 € pier
=—End of slab w
ET0403
LL 7 Z VA Z
End of slab //// / // // /2" tooled radius —SC and/or SB series bars ~SL series bars End of slab
oo Construction B
////;_Zé / P (12) esosor — Route 613 ~
/ ~— S \ 5343 ET0401 — -
7l 2 (N
/ Ll — Bottom of deck slab
- 2 - £50504 o o Doren L [ End of slab
oe p Deta t— End of cross-frame [/ / /
. /2" expanded rubber joint Construction JoinfsJ
! 'p;eipurmed sealer. See Note 5.
Joint filler ABUTMENT A ABUTMENT B

Rub plates

Abutment wing

Note: Detall shown above for rub plate and

4"

(Top of backwall and
bottom of slab shall

be finished parallel
to grade.

Back of backwall—= .

Bearing stiffener

CONCRETE PLACEMENT SCHEDULE

Not to scale

CONCRETE PLACEMENT SCHEDULE NOTES

The numbers shown indicate the suggested order of deck of
deck slab placement. Any request to change this sequence
shall be submitted to the Engineer for approval prior to
placement of any deck slab concrete.

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TRANSPORTATION

corner reinforcement Is typical to diagonally
opposite corners at Abutment B.
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CHECK LIST FOR SAMPLE PLANS:

O G 6 WL O & OO ©

Show full PLAN and ELEVATION views along with a PILE AND FOOTING
REINFORCEMENT PLAN for an abutment with deck slab extensions complete with
dimensions at a scale of %" = 1-0". The elevation view should be projected down from
the plan view.

Show SECTION (typical) view through abutment with deck slab extensions complete with
dimensions at a scale of '/,” = 1-0” unless scale is insufficient to show adequate details.

Wing haunch at acute corner shall be designed to resist the moment and shear induced by
the force resulting from the passive earth pressure and the skew. Rub plates are only
required at the acute corners of skewed bridges. Rub plates to be centered vertically and
horizontally over contact area

Minimum thickness of the preformed joint filler between the backwall and the wing at the
obtuse corner shall be 1. This may be increased due to thermal expansion in the
transverse direction.

Extend wing 6” above finished grade. Not required for bridges without skew or where
terminal wall is on the substructure.

Center the rub plates horizontally on the wing haunch and vertically on the deck extension.
Top of rub plate to maintain 1%,” minimum clear from top of deck. Bottom of rub plate to

maintain 1%,” minimum clear from bottom of deck extension. Preformed joint filler to
extend as shown.

Delete this note if railings are used or slip forming of parapets is not allowed.
Label the location centerline/baseline as shown on the title sheet.

“Face of backwall” shall be used as the reference line for layout of abutments with deck
slab extensions.

Label skew angle (if applicable).

The minimum width of backwall shall be 12”. Bridges with approach slabs provide 7” seat
(minimum width of backwall 1'-7”) for approach slab. The approach slab seat (7”) shall be
provided on all deck slab extensions where future possibility may require the addition of an
approach slab.

Maximum spacing is 12”.

Show North Arrow above plan view.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

For instructions on completing the title block, see File No. 03.03.

For instructions on completing the project block, see File No. 04.01.
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For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating this sheet, see File
Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with pier
data and provided near front of the plan assembly. For additional information, see File No.
17.02-3. The plan set for these sample sheets combined the design data near the front of
the plan assembly (i.e., not shown on these sample sheets). See sample pier sheets and
accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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GENERAL INFORMATION:

This section of the chapter establishes the general practices/requirements necessary for the
completion of a plan assembly for a typical Virginia Abutment substructure. Additional practices
and requirements necessary for the design and detailing of the Virginia Abutment can be found in
Sections 17.03 and 17.06 of this chapter. Included are sample plan detail sheets with check list
for completing the bridge plan assembly.

The details shown in this section are intended only to provide the designer with the necessary
detailing practices and requirements for the detailing of the Virginia Abutment. It is not the intent
of the sample plan detail sheets contained in this section to show practices and requirements for
the design of the abutment substructure of a bridge.

The details contained herein for the Virginia Abutment shall be used in situations where the
length, skew, movement or geometry of the bridge preclude the use of the integral abutments
and/or where there is a tooth expansion joint is required at the location. The designer shall
check to make sure the total movement capacity of the tooth joint is not exceeded. For general
requirements and guidance on when to select this type of abutment, see File Nos. 17.01-4, -5 and
-7 thru -16.

These details combine the jointless concept with traditional concepts to provide a bridge that has
a jointless superstructure and allows the use of uncoated weathering steel.

Due to the increase in abutment quantities, the use of these details should be based on initial
cost and future maintenance cost analysis of the structure.

Information placed in blocks is for designer’s information only and shall not to be placed on the
abutment detail sheets.

For location of the abutment detail sheets in the bridge plan assembly, see File No. 01.02-4.

The practices for the completion of interior sheets and standard detail sheets contained in
Chapter 4 shall be adhered to.
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 4 0094-038-104, B6OI 5
@ Notes:
See sheet 6 for abutment elevation view.
12'-0" See sheets 6 and 7 for abutment reinforcement details.
Face of } g See sheet 8 for wingwall dimensions and reinforcement details.
qp wingwall 1yp. See sheet 9 for foundation plan and footing reinforcement details.
70 3G
’ @ Face of terminal [-3m
\ ) & Rte. 94 wall typ. ‘ ~
| |
; 1L o . 1
~ I 22'-0 22'-0 =
| 21t-gn 219" |
— | = 5 | —
! Fy
| " |
| Capped end of 6" dia. K |
| ! pipe underdrain (Slope to Capped end of 6" dia. I |
| L drain) Inv. Elev. 2240.31. pipe underdrain (Slope =
cl to drain) Inv. Elev. 2240.31. i, |
=
= | |EI |N| |
o PN Capped end of 6" dia. |‘\‘I
b'_’ | pipe underdrain (Slope to |l
| 'l drain) Inv. Elev. 2240.47 typ. ! |
A 26" typ. vy
| |
| : | 6" dia. pipe underdrain Back of backwall . |
| L (slope to drain) typ. Ero' I272+5'E§80'E‘>|8 N |
Drainage trough ev- . L
| [ e 30" typ—~| |77 |
5 r¢
R 0T u ZZZZZZZ_ZZZZZLZZZZIME.Z%ZZZZZZZZZ'_Z'_ZZZZZZZZ?
Eéf?:r'wd to surface I / / L
o I typ. _qn I
f Face of backwall @ / @ 1'-8" — Ia[pebe'r:;?]gcig;‘ers
1 1
Trough ———— I 1 ‘\_@ ) I S——— Trough
I & I P
| | I
-4/ ‘f’yp_a‘ — 1'-10" — 2'-0" typ. —= re
|
[
L,l 6t 1'-4" — A / i 1'-3" typ.
6" TyD.J T - B T S . T . - 1
‘ T 1'-3 4\
- Le I'-4'/a" Typ. 2'-0" typ. 4 =
ﬂ S
NIE 31 - - - o1 31
—C Girder E € Girder D—f ¢ Girder C —= € Girder B —= ¢ Girder A —=
12"—= 23'-3" 23'-3" 12"
46'-6"
PLAN
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DEPARTMENT OF TRANSPORTATION
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VIRGINIA ABUTMENT SAMPLE PLANS @ ABUTMENT A
PLAN VIEW
ABUTMENT DETAILS SHEET PART 2
ioti i . AB Date Plan | DATE: 18May2016
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FEDERAL AID STATE
STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
% VA, | — 94 0094-038- 104, B60| 3
& Rte. 94 and line of symmetry
233 230

7]

33

AVO60! and AVO503 stem

spa. @ 8" = 22'-0"

AV0502 and AV0504 backwall

33 spa. @ 8" = 22'-0"

=7

Elev. 2251.58 at face of ralil
along face of backwall typ.

0 ]I Elev. 2251.58 at face of rail Face of backwall |r I
| along face of backwall typ. Elev. 2252.04 i'y’;"ot??a @WTmO,Xz' ;2;45'30' |
=7 See tooth Joint detalls, T
| | sheet 34. | |
L 1 | | . | J
| -AH 4 E.F kwall
| 0504 E.F. backwa WT 12x34 typ |
Ll I ) 1 _I: |
e e e === =—=-=-=--=---"-"-"-"-----------~-~ N\ == FT--—-—-—-=-=-—-F-_-L_ 4
| ) L
| L |
I C 3" typ = 6" typ I
| 6|7 |
| |
| | |
| |
++ f o+ h Girder C—= =,
For details of ! . Bottom of froug Top of trough & 35 |
trough cantilever ! [<— ¢ Cirder E ¢ Girder D— $loe I
reinf., see_detall L[y U wash Elev. 2244.75 8= !
on sheet 7. ] typ. Elev. 2244.33 3,, typ. Elev. 2244.54 f§/D \ O Top of trough | Trough cantilever
| I \ S . Wl 1
W 2 — 4 |_—_—_-;:_—\ - vle T Elev. 2243.06
| / 12 R D i o —f— \:~# N 5 | typ. other Elev. 2242.73
| T _I_T_——— :::_____\_ 3 8 | side typ. other
0 y____: e Dl = = | side
_ - - . 7-AHO501 stem Z o —— == —_—
% + = AHO509 EF 8" typ. L avo503 Bottom of trough < |2 — = =t | _
53 ! 2 sp?‘. e 8" 3-AHO501 stem : _— —
3 t I gh | S
s | 6-AHO50 | w/ qv Face of wingwall typ. i —
| -Fo AHO508 & AHO509 |
4" typ. —= Fo ? gP_%-_ @8 EF. stem Lo A tye
I'-0" typ. ’1 I~ ! !
B f
3" typ. L t 3" typ. 4" typ.— I 3" typ.
=C.) — 71" typ -+ 4" typ. ™ typ. — |~ =CI)
o) )
| n | A | A | A | A [ | | A | A | A | A | A | A | A | A | A | N
|—;| |—;| |—;| |_‘| |-‘| |—§| |—;| |—;| |_‘| |—§| |-‘| |—;| |_‘| |—;| |_‘| | |
L J \LElev. 2236.75
7" —= 33 spa. @ 8" = 22'-0" 33 spa. @ 8" = 22'-0" ~T7"

VA
STRUCTURAL ENGINEER

VDOT S&B DIVISION
RICHMOND,

AFO501 E.F. of stem

(B
e[V

®)

ABUTMENTS

VIRGINIA ABUTMENT SAMPLE PLANS
ABUTMENT DETAILS SHEET

ELEVATION @

Notes:

See sheet 34 for detdalls of tooth joint anchor bolts cast within

the paving notch.

See sheets 7 for additional abutment reinforcement details and,

pedestal reinforcement detadils.

See sheet 8 for pile batter and pile spacing.

Scale: Yo" = 1'-0"

AF0502 E.F. of backwall

© 2016, Commonwealth of Virginia
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® .

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 94 0094-038-104, B6O! 7

|1'-8" Face of backwall
VAVOSO‘S Tooth expansion joint @
\ \ Notes:
F == < -/ —/ —/ —/ ! R )
T lq | [r( NN 4-0" - For anchor bolt pattern and seat/pad dimensions, see sheet 5.
H 2-AHO6 10— N P
@ ° y =l [ [ S — — — * See sheet 34 for tooth Joint details within the backwall.
22 typ. =K |J———= S =
l TV | 7 4" typ. - Epoxy-Resin Type EP-3B shall be the prime or base coat. Type EP-3T
ﬁ\L shall be the finish coat. Epoxy-Resin materials shall comply with
I r |\ — _| J— _/ Section 243 of the Specifications.
A LZ-AH0504 AVO505 - Surface preparation, mixing, application and curing shall begin
— 15" embedment © accordance with Section 416 of the Specifications as applicable to
7] s 1 S \ typ ol K Type EP-3 Epoxy-Resin. The application of sand on the wet surface
> yp- | S| .- ~ will not be required.
&—— Concrete end diaphragm @ e g &
AV0504—(= <— AV0502 N | | <|3a,
O X " " ' " *
. |- 23 ||| [ P 1'-3 o n
L ; \
AHOS501
A ' W - 4'_0"
B éHggg} e 8“-‘ H ‘6 spa. @ 8" = 40 3" typ.— TS :Agog92= I 6 *Adjust bars as necessary
.18 - BNV J - e Pa-. to clear anchor bolts
o= ' | W
.' .
5 Mg - || e roe of troven TYPICAL SEAT/PAD REINFORCEMENT DETAIL
> .
Sl Varies 1 A _:E j_ 5" wash typ. Waterproofing typ.
NS (4" min.) = |
R 1/
§ ) N I|/2.. typ. ’r;—f—fblr‘a‘ r2/2 typ.
%9 12 — = )
8 = T i DETAIL A
© a - b AVOeOI—, ] 202" mi Not to scale
w Y 3 - T '=2" min.
o ’b ) ’ a L Av0503 ST lap typ. Surface to receive
‘ 3" typ. NS — A c. VDOT EP-3 Epoxy
Geﬁcgmri-osife K 4 . e b . | Resin Waterproofing F Elev. 2243.06
wall drain ‘ ‘ . AHO503 NE (Full length of abutment) : -
40 s ABSD%.@B“ € N B s i N
E“ Tg pdlp$ unde;droln.f — <2V, *ipj - . "bf I 6-AHOS01 E.F. typ. P .
xten o surface o : e .
fill. \ I‘B"*' 70-AHO505 dlign o ‘ Constr. joint
- with AV060I — |=+2Y" typ. .
e :
[ ) . N N
o 3" typ. 11 CL3 typ. ‘ Elev. 2242.73 ~
Varies . B . N
®" mrn.)} > I S ] (3 typ. A | .
1 1
; el o T =
AF0502 TS IS AF0503 AF0505 TROUGH WATERPROOFING DETAIL
o - AFOS0I Not to scale
©  AF0609 — - T 1'-8" lap typ. J—AFOGOB AT0401 i
M N = - o - 1 &
4 eq. spa. = 3'-6
i N 3 — “\\ N
AFOSOGl I I 1\ [AFOSOG Top of drainage \ F
e—e | 1L N trough, Elev. A 3-AT0602 E.F. 7-AT0602
\ Top of seat/pad,
. . . L aros08 (B
12 L -6 3 typ Elev. D DRAINAGE TROUGH CANTILEVER DETAIL
—AF0407 12 Scale: " = |'-0"
AF0506
ok -

AFO504 typ. between piles
and at ext. of end piles

e j-gn

Bot. of drainage
trough, Elev. C

g'-g"

| -6 —=]

| 10-g"

SECTION @

SECTION

Bot. of drainage
trough, Elev. B

See table for elevations

DRAINAGE TROUGH ELEVATIONS
Girder Line Elev. A Elev. B Elev. C Elev. D
¢ Girder A 2244.58 2242.82 2242.63 2244.33
ABUTMENTS ¢ Girder B 2244.19 2243.66 2243.47 2244.54
Girder C 2245.00 2244.50 2244.31 2244.75
VIRGINIA ABUTMENT SAMPLE PLANS %Glrder D 2244.19 2243.66 2243.47 2244.54
ABUTMENT DETA”_S SHEET ¢ Girder E 2244.58 2242.82 2242.63 2244.33

VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER

Scale: ¥" = 1'-0" unless noted otherwise

© 2016, Commonwealth of Virginia

All elevations are given through centerline of girder

@

ATO602

4 spa. @ 6" = 2'-0" L

SECTION F-F

Scale: I" = |'-0"

42" typ.

4-AT0602

’e 6" typ.
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N o AFO0417 top - B o AFO417 top I zu
3" typ: 23 spa. @ 6 = 116 3 typ. ‘ 3 typ. 3T 0. € & < 116 3 typ.
9o \ oo
AF0416 bot. AFQ416 bot.
16 spa. @ 6" = 8'-0" 16 spa. @ 6" = 8'-0" 3+
AF0513 bot. AFO513 bot. YD“}
AN \
N 3 typo—] | N\
) _ — — O — I
< L — AFO619 i Q
RS | 1'-8" lap } [AFO615 +yp. 7 ol
EE - . I typ. | leach pile i Olu
o @0 min 'mnir A
R liliid Hi ~—C of Rte 94 H AFOSI3 bot. H 2le
ol . - ~ g spa. @ 6" = |'-6" o
2s g | 'I_[Z-AFO4I4 typ. zd | typ. between piles | %o
8 . IFfyp. leach plle Z AF0419 bot. | &
< AF0416 bot. AF0419 bot. m AF0416 bot. <
N - - 1-6"| 1'-6" _ _ ~
3 spa. @ 6'-0" 3'-0" 3'-0" 3 spa. @ 6'-0" 1
e 26"
v = ~2'-6 3" typ. 9" typ.
> (s I yp )
m [
l —— 5= 1 = —= = —I— = —H
- — —= — —= — —= = —= —H H TTHE — N
"
. [AF0504 bott. spa. @ 10" .
N a N |typ. between piles L
K oo tyvp
2 T AF0504 bot.
1=\ i CD/ 'LFoce of backwall r
AF0504 bot. olu g
O .
S o AF0608 typ.| ~la
9 typ.—H =t 8la g [AFOS06 bot. each plie | AL 9 typ.
3 typ o s G —
: o <8 g L —{ 3" typ.
2 =4 2-AF0407 typ. 4
—9" typ. each pile %—r
—— —— —— — —= —= —= — —— —— = C = ——
— —— —= = e ——— o e N I P = e e — o e 1 - —HE ————
i 1 1Z8 AN
T T
| | | | | | | | b e | | | | |
€ HP 10x42- AF0609
7 spa. @ 3-0" = 21'-0" |1-6. 16 7 spa. @ 3-0" = 210"
AF0503 top
64 spa. @ 9" = 48'-0"
* Indicates direction of botter PILE AND FOOTING REINFORCEMENT PLAN
VDOT S&B DIVISION No.
STRUCTURAL ENCINEER Scale: %" = 1'-0" ©2016, Commonwealth of Virginia

STATE

FEDERAL AID SHEET
STATE
ROUTE PROJECT ROUTE PROJECT NO.
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Notes: @

See sheets 6, 7 and 9 for footing elevations.

@
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’e I'-6"

AW0525

Af=—2%" typ. E.F.

AF0910

AW0522

~——Geocomposite wall drain

@—6“ dia. pipe underdrain

AF06 19— Lo

AFO416
N =

999-99_009.dgn

0
=—— AW0520 'g AFO41T7
| 2
- i . £ T
Sl : \arosis .
= : D‘J AFO615 — AFO619 <
A\ [ L E
— = AFO4 16
— o |&"VH7
iz L L3 .
/ - AFO416
FO414
1'-8" lap —AFO0513
16" -6
AWO5 series
SECTION G-G
3'-0" lap
typ.
AFQ0512 N'F'—l
AT
\L %o
c
AHO506
AF0520 N.F.}
3 spa. @ 6"
B
ABUTMENTS

2/

AFOS | | ——=

6"

7-3"
- 12 spa. @ &"
50"
- 6 spa. @ |2"
=50

AWO0631 F.F.
AW0430 N.F.

3" typ.—=|

¢ 6 dia. pipe
underdrain typ.

A

FEDERAL AID STATE SHEET
STATE ROUTE PROJECT ROUTE PROJECT NO.
ey T . VA, | — 94 0094-038-104, B60! 9
'-3" Terminal wa
AWO0427 E.F. ———= @
3 spa. @ 4" T spg, @ 4V ANO427 E.F.
R = 2-5% 7 spa. @ 4/,
6 sp;. O@ 6" 7 3/ 3 = 2'-5%," onc;’efe rollmg and
-0" N N terminal wall
M3V Elev. 2251.56 N.F.
4 spa.
T = 2'-0" Tooth ]onn+
S T T T —— —— /1 ¥
il e =11l
3" typ.
| [ " 1
{-AW0423 F.F. & T
B | N —
12" embedment J
G l_
[*YD' 0 | S—F Concrete end diaphragm @
w ° [ | |
[y L |
(@) .19
NS w| o I \ I Face of backwall
3 g 1 |
=" ~ .q_J | \|
<& 3 ® | |
|~ 2® | Hl | Trough cantilever
.|@ <<| w0
=1 2 |
=z —
g < |
N B o8 |
<
olw wls |
= Z % I
AWO428 E.F. b N ! AHO509 E.F.
= N | "
& Dl || 2 spa. Q8
i o1 | ) = 1'-4
| o | R - > 76'/ "
AW0520 F.F. & s | p - - 2
AW0426 N.F. ° |
2 spa. @ 12 \ AHO508 E.F.
: 2 R S 3 spa. @ 8"
AW0429 F.F. - f ! = 2'-0"
14 spa. @ 6" = 70" ® f
AW0424 N.F. t3 T
W A LS .
7 spa. @ 12" = 7'-0 J— yp | 6" 6"|_ AV0507 E.F.
-3 AW0426 NIF. bgpa.e8 7

AVO506 E.F.

I5“ embedmen

[

|

1

rri p . T
3 spa. @ 8 C \
: 20" Y

]
|
!

AF0910 F.F. & AFO511 N.F.

< , ‘
>\ Anos02
3'-0" lap typ. B,

bfb“ Y

AHO502
I

20-3n

SECTION H-H

VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER

VIRGINIA ABUTMENT SAMPLE PLANS
ABUTMENT DETAILS SHEET

Face of backwall

Scale: '/b" = 1'-0" unless noted otherwise

I7 spa. @ 6" = 8'-6"

NS,
e

© 2016, Commonwealth of Virginia

AF0520 N.F. \ \Elev. 2236.75
3 spa. @ 6" = |'-6"
15" embedment typ.

Notes:

See sheet 8 for pile batter, pile spacing, and additional footing
reiforcement detdils.

See sheets 32 and 33 for concrete end diagphragm details.

See sheets 34 and 35 for details of tooth joint.
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ES0602 lap w/top SL04 series bars

i =—
¥" open joim‘J /// ,-_3..@\:

—
—
——

I;ZTITS-dmenf

—_—

|

EHO501

H+ Abutment

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 94 0094-038-104, B6O! 33

&—— Abutment

ES0603 lap w/top SLO4 series bars, except over girder @
ESO501
3 = < 1'-4" typ.
8 eg. spa. = 7'-5" typ. e ~——& Rte. 94 SC serles In deck slab @ Note:
| L e e and EHO501 top & boft.
Esce)g? spa. “ 6" typ. I The end diaphragm shall be cast when the least thermal movement of
S oeE t 1 " A B the superstructure can be expected during the period of the the
yp. =— 9" typ. Top of slab
initial set of the concrete In the backwall: for instance. (1) dusk or
4 / (2) during an unexpected uniformly cloudy day.
7
! | I Forms for the end diaphragm shall be attached to the girders only;
DETAIL A the forms shall not be attached to or blocked against the abutment
Not to scale stem. The backwall and forms must be free to move In relation to
u | | 52828"‘ ?"‘d the abutment.
W 1% yp-
_ Concrete in end diagphragms shall achieve 1007 design strength before
o deck concrete Is cast or construction loads are placed on the deck.
2 ES0505 and
% -1 H ES0506 fyp- For deck slab details, see sheets 30 and 3I.
é For abutment detaqils, see sheets 5 through 9.
1L ———— ———— I For tooth expansion joint details, see sheet 34.
4 I 1
T [ 1 AN T T
A B
EHO501 |—> B Bottom of concrete
end diaphragm
N N
DETAIL B
Not to scale
ELEVATION (3 —¢
T Deck Joint
Scale: %" = 1'-0" - ransverse Dec in
4'-8 =
End of slab—= o, SLO‘4 series
10Y/4" EHO501 top and bott.
_qn = |
End of slob\ 4'-8 T ¢ Tronsverse Deck Joint 4 5 spa. @ 65" = 2-875" (TSCOSOI /Top of slab
Construction joint ES0603 I_ —— T | / R s
 — — L N N N N K
Tooth expansion joint 104" /7EH050I top and bott. = > R
4" —= - Top of slab
/ 5 spa. @ 6Y," = 2'-8/," SCO501 / P | C || % ) \ & & - - - e/ j[ I
' [ 1! > 13 £|
[_ f— T T ] —— | =|_| s = | e ————— == l
o - T by T | :
@ SEAN 2 S/ S g [ o
7 / . o Qg B
| R g g g Y |9
o .\ i i
5 o|6 | : | I ES0505 both "
P ” ” Sl 1 I © | sides of web 5
S |
/ | z(3 | _1 ) S/ e | Construction joint i [ES0501 both .5
= 2 o|0® -
- | o~ | £S0602 * |sides of web Tcd o
b | .00 SLO4 series | K sc 2 ko
| . . ES0501 | , "8y M
B L te S
| e o | | o g Y8s o 7
H b | . M 5 + o2 @ % 2 o)
| See Detail A N s = | c 20
| . S [ = 0|0 Cc ]
R 2| £
| ES0802— A\¢&, I Bearing ul, | . 928 &
NN o giiffener s|© | o LR o
i | @ NG et | 8 yp- L@ e | End of girder— | : * & ?D
pel kd ) = Tlg
(o] 9 N
| | ' | £ "8 | | : || ;
| o | ol A o | ESO506 both
| 5 | ES0504 both sides] ! sides of web
| | I\ - of web |
| 0] & o~ T .
| End of girder : | | | ||
‘ | | I : 1 ESO501 | ;I - ; ——+ T !
| |<—Foce of backwall . N | L—Foce of backwall — _—1
| See Detall B : _____ | | | /// -3 - — — :|
| \ 1 § — T | . — Embedment
| | , T | —= |
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CHECK LIST FOR SAMPLE PLANS:

ONOIOIONOIONO,

® ® 6006 ©

Show full PLAN and ELEVATION view of abutment complete with dimensions at a
preferred scale of 315" = 1°-0” but no smaller than Y/," = 1°-0".

The dimensioning (layout) of the abutment on the PLAN view shall be referenced to the
intersection (tie point) of the route € or B and the face of abutment backwall.

Label skew angle (if applicable).

Show SECTION (typical) view through abutment complete with dimensions at a scale of
1," = 1-0” unless scale is insufficient to show adequate details.

The details for the cast-in-place concrete end diaphragm shall shown on the Deck Plan
detail sheet(s).

Label the location centerline/baseline as shown on the title sheet.

“Face of backwall” shall be used as the reference line for layout of alternate backwall
abutments. Any stations and elevations required shall be referenced to this line.

Show full PILE AND FOOTING REINFORCEMENT PLAN for abutment footings on pile
complete with dimensions showing the pile layout as well as the size and spacing of
reinforcing steel at a scale of 3/8” = 1-0" but no smaller than */,” = 1'-0". For abutments on
spread footings show full FOOTING REINFORCEMENT PLAN complete with dimensions
as well as the size and spacing of reinforcing steel at a scale of /g” = 1'-0” but no smaller
than '/," = 1'-0".

Show elevation VIEW of abutment wingwall complete with dimensions as well as the size
and spacing of reinforcing steel at a scale of 3" = 1°-0” but no smaller than /,” = 1-0".
See File Nos. 17.03-8 and -9.

Show SECTION (typical) view through abutment wingwall complete with dimensions at a
scale of }/,” = 1’-0” unless scale is insufficient to show adequate details.

Show pile type used along with the required batter for toe piles.

The approach slab seat (7”) shall be provided on all integral backwalls regardless of
whether the bridge will have an approach slab.

Show SECTION view at a preferred scale of 3/8” = 1-0” but no smaller than /,” = 1-0” with
typical sections cut between beams/girders and at end of beam/girder at a preferred scale
of 3/4” = 1’-0" but no smaller than */,” = 1’-0". Coordinate the sections to provide the
necessary details with repetition only where required.

The minimum width of the concrete end diaphragm shall be 1'-7” for steel stringers and
1'-10” for concrete stringers.  Clipping flanges is preferable to increases in thickness
where required due to skew.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

ABUTMENTS PART 2
VIRGINIA ABUTMENT SAMPLE PLANS DATE: 18May2016

SHEET 9 of 10
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Show North Arrow above plan view.

The minimum embedment into the concrete end diaphragm shall be 6” for steel stringers
and 9” for concrete stringers.

Show SECTION view through drainage trough showing the trough top and bottom
elevations at € of beams/girders.

Show miscellaneous details, e.g., THROUGH WATERPROOFING and DRAINAGE
THROUGH CANTILEVER DETAILS.

Include standard sheet(s) in the plan assembly for appropriate joint type with minor
modifications as necessary for use with Virginia Abutments. For specific requirements
and guidelines for completing those standard detail sheets, refer to the Notes to Designer
for the particular standard contained in Part 3 of this manual.

For instructions on completing the title block, see File No. 03.03
For instructions on completing the project block, see File No. 04.01.

For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating this sheet, see File
Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with pier
data and provided near front of the plan assembly. For additional information, see File No.
17.02-3. The plan set for these sample sheets combined the design data near the front of
the plan assembly (i.e., not shown on these sample sheets). See sample pier sheets and
accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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VIRGINIA ABUTMENT SAMPLE PLANS DATE: 17Aug2016

SHEET 10 of 10

CHECK I—IST FILENO. 17.10-10




GENERAL INFORMATION:

This section of the chapter establishes the general practices/requirements necessary for the
completion of a plan assembly for a typical conventional abutment substructure.  Additional
practices and requirements necessary for the detailing of conventional abutments can be found in
Section 17.03 of this chapter. Included are sample plan detail sheets with checklist for
completing the bridge plan assembly.

It is not the intent of the sample plan detail sheets contained in this section to show practices and
requirements for the design of the abutment substructure of a bridge. The plan detail sheets
shown in this section are intended only to provide the designer with the necessary detalil
requirements for a complete bridge plan assembly.

Information placed in blocks is for designer information only and is not to be placed on the
abutment detail sheets.

For location of the abutment detail sheets in the bridge plan assembly, see File No. 01.02-4.

The practices for the completion of interior sheets and standard detail sheets contained in
Chapter 4 shall be adhered to.

ABUTMENTS VOL. V - PART 2
CONVENTIONAL ABUTMENT SAMPLE PLANS DATE: 06Feb2012

SHEET 1 of 10
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CONVENTIONAL ABUTMENT SAMPLE PLANS
ABUTMENT DETAILS SHEET - STEEL PILES

A
ELEVATION © 4

Scale: 3" = 1'-0" unless noted otherwise

\ Elev. 6.86

© 2011, Commonwealth of Virginia

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 11 001 1-044-283, B61 | 3

Notes: @

For PILE AND FOOTING REINFORCING PLAN and TYPICAL ANCHOR BOLT
LAYOUT, see sheet 4

For wingwall details, see sheet 5.

For details of parapet, see sheet II.

Do not backfill above Elevation 17.91 until superstructure Is in

place.
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PILE AND FOOTING REINFORCEMENT PLAN &

ABUTMENTS

CONVENTIONAL ABUTMENT SAMPLE PLANS
ABUTMENT DETAILS SHEET-STEEL PILES

Scale: 3" = 1'-0" unless noted otherwise
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© 2011, Commonwealth of Virginia

STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 11 001 1-044-283, B61 | 4

Notes: @

The one required test pile and PDA are required to be done prior
to driving any other permanent piling for the bridge.

Any vertical pile may be used as the test pile.

Material in the abutment select backfil zone shall be 21A, 2I1B or
Select Material Type |, minimum CBR 30 and shall be compacted in
accordance with Sections 303 and 305 of the Specifications.

In cut situations, material with strength characteristics greater
than the select backfill may be left in place.

The final depth A of the embankment side slopes shall be regular
embankment material placed and finished as required.
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VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER
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ROUTE PROJECT ROUTE PROJECT NO.
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Notes: @
For details of footing, see sheet 4. For details of parapet, see
sheet I1.
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 11 001 1-044-283, B61 | 3

Notes: @

For footing details, see sheet 4.

For wingwall details, see sheet 5.

For details of parapet, see sheet II.

Do not backfill above Elevation 17.91 until superstructure Is in
place.
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ABUTMENT DETAILS SHEET -
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA, | — 11 001 1-044-283, B61 | 4

Notes: @

The one required test pile and PDA are required to be done prior
to driving any other permanent piling for the bridge.

Any vertical pile may be used as the test pile.

Material in the abutment select backfil zone shall be 21A, 2I1B or
Select Material Type |, minimum CBR 30 and shall be compacted in
accordance with Sections 303 and 305 of the Specifications.

In cut situations, material with strength characteristics greater

than the select backfill may be left in place.

The final depth A of the embankment side slopes shall be regular
embankment material placed and finished as required.
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VDOT S&B DIVISION
RICHMOND, VA
STRUCTURAL ENGINEER
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STATE FEDERAL AID STATE SHEET
ROUTE PROJECT ROUTE PROJECT NO.
VA. 11 001 1-044-283, B6I | 5
Notes: @
For details of footing, see sheet 4. For details of parapet, see
sheet I1I.
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CHECK LIST FOR SAMPLE PLANS:

®
@
®
0
®

ONONO

® ©

® ® ®

Show full PLAN and ELEVATION view of abutment complete with dimensions at a scale of
315" = 1-0” but no smaller than Y/,;” = 1'-0".

The dimensioning (layout) of the abutment on the PLAN view shall be referenced to the
intersection (tie point) of the route € or B and the face of abutment backwall/end of slab.

Show utility blockout locations and details for all utility line(s) and weepholes passing
through the abutment backwall/stem on the PLAN and ELEVATION view. For utility
blockout details, see File Nos. 17.03-19 and -20.

Show SECTION (typical) view through abutment complete with dimensions at a scale of
1/2" =1'-0" unless scale is insufficient to show adequate details.

Show full PILE AND FOOTING REINFORCEMENT PLAN for abutment footings on piles
complete with dimensions showing the pile layout as well as the size and spacing of
reinforcing steel at a scale of 3" = 1’-0” but no smaller than */,” = 1-0".  If the plan
becomes too cluttered, a separate PILE PLAN as shown in File No. 17.03-18 may be used.
Indicate on plan view the direction of pile batter for toe piles. For general requirements for
detailing a typical abutment footing on piles, see File Nos. 17.03-15 thru -17.

The dimensioning (layout) of piles shall be referenced to the intersection (tie point) of the
route € or B and the face of abutment backwall/end of slab.

Show pile type used along with the required batter for toe piles. See File No. 17.03-14 for
required pile embedments, edge distances and batters for toe piles.

Show full FOOTING REINFORCEMENT PLAN for abutments on spread footings complete
with dimensions as well as the size and spacing of reinforcing steel at a scale of

3/g” = 1-0” but no smaller than */,” = 1'-0". For general requirements for detailing a typical
abutment on a spread footing, see File No. 17.03-12 and -13.

Show TYPICAL ANCHOR BOLT LAYOUT. The dimensioning (layout) of anchor bolts
shall be referenced to the intersection of beam/girder € and € of bearings or line through
centers of bearings. The anchor bolt layout shown is for a 0° degree skew. For skews
greater than 0° degrees, see File No. 17.03-7 for layout of anchor bolts.

Show elevation VIEW of abutment wingwall complete with dimensions as well as the size
and spacing of reinforcing steel at a scale of °/g" = 1-0" but no smaller than
,7=1-0". See File Nos. 17.03-8 and -9.

Show SECTION (typical) view through abutment wingwall complete with dimensions at a
scale of l/2” = 1'-0" unless scale is insufficient to show details.

Show Notes as required. For instructions on completing the notes, see File Nos. 04.03-1
and -2.

Add note when abutment is not stable without superstructure being in place. See File No.
17.02-2.
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® 6 G ®

®

Show LIMITS OF SELECT BACKFILL MATERIAL detail complete with dimensions and
notes on the abutment plan details sheet. For detail(s) and notes, see Section 17.13.

Show North Arrow above plan view.

Parapets/railings on the ELEVATION view shall be shown with phantom lines.
For instructions on completing the title block, see File Nos. 04.02-1 and -2.
For instructions on completing the project block, see File No. 04.01.

For instructions on developing the CADD sheet number, see File Nos. 01.01-6 and
01.14-4.

For instructions on completing the block for sealing, signing and dating plan assembly
sheets, see File Nos. 01.16-1 thru -6.

Provide the appropriate geotechnical design data in tabular format if not combined with
pier data and provided near front of the plan assembly. For additional information, see File
No. 17.02-3. The plan set for these sample sheets combined the design data near the
front of the plan assembly (i.e., not shown on these sample sheets). See sample pier
sheets and accompanying notes in File Nos. 15.03-1 thru -6 for examples of data tables on
sheets.

Where architectural treatment(s) is used, provide limits of architectural texture, coping
widths, texture grid scales, relief, treatment position and other necessary details as
applicable. See Chapter 5 of this manual for requirements, details and information for
architectural treatment.
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GENERAL INFORMATION:

This section establishes the practices and requirements regarding the detailing of the abutment
drainage system.

This section contains specific requirements for the detailing of abutment drainage. It is not the
intent of these requirements and guidelines to supercede the requirements contained in Chapter
1 of this manual but to convey necessary information to the designer for the detailing the
abutment drainage system.

All abutments on rock foundations and all U-back wing abutments regardless of height shall be
drained.

Geocomposite wall drains shall conform to the requirements set forth in Section 245.03(f) of the
Road and Bridge Specifications. Geocomposite wall drains shall be included as bid item in the
Estimated Quantities table shown on the plans.

Pipe underdrain shall conform to the requirements set forth in Section 232.02 of the Road and
Bridge Specifications. Pipe underdrain shall be included as bid item in the Estimated Quantities
table shown on the plans.

Weepholes when required, shall be spaced approximately 10’-0” on centers.

For select backfill used behind all abutments, see File Nos. 17.13-1 thru -5.

ABUTMENTS PART 2
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BRIDGES OVER HIGHWAYS OR RAILROADS:

Back of backwall
Approach s\o
Top of subgrode

For full integral abutments:

EPS material—

Geocomposite wall drain

back fill

6" @ pipe underdrain.
Extend to surface
of fill.

SECTION THROUGH ABUTMENT

For semi-integral abutments:
Back of backwall
Approach slab
Top of subgrode/z /

Ve

Geocomposite wall droin\
6" ¢ pipe underdrain.

Extend to surface

of fill. )

___________ H ‘ H \ \‘
Limit of select LL'L m
back fill

SECTION THROUGH ABUTMENT
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BRIDGES OVER HIGHWAYS OR RAILROADS (Cont.’d):

For conventional abutment with deck slab extension:

f=—End of slab
Top of finished grode—\

No. 57, 78 or 8 stone
wrapped in a geotextile

-

pipe underdrain. Extend

6" ¢ PVC perforated
to surface of fill.

Geocomposite wall drain

. #— Face of backwall

7z

6" @ pipe underdrain.
Extend fo surface of fill.

T \

SECTION THROUGH ABUTMENT

For conventional shelf/cantilever abutments:
Back of backwall

Approach slab
Top of subgrode%

Geocomposite wall drain——=

6" ¢ pipe underdrain.
Extend to surface
of fill.

leimH' of select backflll w

____________ il i
Limit of seecf}] m X’Q

back fill

SECTION THROUGH ABUTMENT
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BRIDGES OVER STREAMS:

Back of backwall
Approach slo
Top of subgrode

For full integral abutments:

EPS material—=

Geocomposite wall dro'nl E

Limit of seecTM 6" mm~j
back fill

6" @ pipe underdrain.
Extend to surface
of fill.

SECTION THROUGH ABUTM

For semi-integral abutments:

Back of backwall
Approach slab
Top of subgrade

Geocomposite wall drain

i

Limit of select
backfill

ENT

Weephole formed with
6" @ non-rigid tubing

Lowest point feasible
for free drainage away
from abutment

SECTION THROUGH ABUTMENT
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BRIDGES OVER STREAMS (cont.'d):

For conventional abutment with deck slab extension:

Top of finished grode—\

f~=—End of slab

No. 57, 78 or 8 stone
wrapped in a geotextile

7

® , Buried approach slab——

2n |t .

6" @ PVC perforated
pipe underdrain.
to surface of fill.

Ex+end}

Geocomposite wall drain—=

S Weepholes formed with
' 6" ¢ non-rigid tubing <

Face of backwall

Lowest point
feasible for free
drainage away
from abutment

SECTION THROUGH ABUTMENT

For conventional shelf/cantilever abutments:

Back of backwall
Approach slab
Top of subgrade

Geocomposite wall drain—=

Weephole formed with
6" @ non-rigid tubing

Lowest point feasible
for free drainage away
from abutment

e —

ria
vl
o

il

Limit of select
back fill

‘ \\
\

SECTION THROUGH ABUTMENT

ABUTMENTS

ABUTMENT DRAINAGE
BRIDGES OVER STREAMS

PART 2

DATE: 17Aug2016
SHEET 50f 8
FILENO. 17.12-5




ABUTMENT DRAINAGE FOR DECK SLAB EXTENSIONS:

The details shown below apply only to abutments with deck slab extensions when buried
approach slabs are required.

/
¢ e @ PVC perforated

No. 57, 78 or 8 stone s A
pipe underdrain
/

wrapped in a geotextle

/
,/~—Face of backwall

’
/
/

Zz
S oA Face of curb/rail
I/ \/ /

Edge of burled
approach slab

PARTIAL PLAN — PVC PERFORATED PIPE UNDERDRAIN
FOR BURIED APPROACH SLABS

Dimension shall be three feet beyond edge of pavement as a minimum. The approach slab shall

be kept one foot from face of curb/rail.
~~—End of slab

Top of finished grode\

| 2" ;

7 No. 57, 7!_3 or 8 stone }_,,u 2
wrapped 'n a geotextile ﬁ@? D
s /
}
/ =—Face of backwall
Buried approach slab b
6" @ PVC perforated pipe underdrain. A
Extend to surface of Tl .
Back of backwall—= .
Geocomposite wall drain—=
Ne
SECTION A-A
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; F=—Outside face of wingwall

12" min.

3"
_____ _Slope ¥ x ¥" galvanized

S~ mesh hardware cloth.
_____ Y See note below.

. ° Z6“ @ pipe underdrain

PIPE UNDERDRAIN END DETAIL

The galvanized mesh hardware cloth shall be minimum 17 ga. Crimp around outlet end and
secure with galvanized steel wire. Cost of hardware cloth shall be included in the bid price for 6”

diameter pipe underdrain.

PLAN NOTES FOR DECK SLAB EXTENSIONS WITH BURIED APPROACH SLABS:

When buried approach slabs are used with deck slab extensions, the following notes shall be

added to the detail plan sheet:

PVC perforated pipe underdrain shall conform to the requirements of Section 232 of
the VDOT Road and Bridge Specifications.

The pipe underdrain shall follow the cross slope of the roadway over the approach
slab. The pipe underdrain shall extend to 12" past the edge of the side slope and be
located to provide free drainage away from the structure. The slope towards the side
slopes shall be no less than two percent (2%). No. 57, 78 or 8 stone shall be placed
around the pipe underdrain and wrapped in a geotextile as detailed and as directed by
the Engineer. The stone shall extend 12” inches off the end of the deck extension over
the buried approach slab and then 18" off the end of deck extension to the outside
edge of wings.

The cost of perforated pipe underdrain, No. 57, 78 or 8 stone and geotextile shall be
included in the cost of concrete for the approach slab. The bid price shall include all
costs for labor, tools, materials, equipment, and incidentals required for the
satisfactory completion of the work shown on the plans.

PLAN NOTES FOR DECK SLAB EXTENSIONS WITHOUT APPROACH SLABS:

When approach slabs are not used with deck slab extensions, the following note shall be added

to the detail plan sheet:

The cost of No. 57, 78 or 8 stone and geotextile shall be included in the cost of
geocomposite wall drain.  The bid price shall include all costs for labor, tools,
materials, equipment, and incidentals required for the satisfactory completion of the
work shown on the plans.

ABUTMENTS PART 2
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GENERAL INFORMATION:

This section establishes the requirements for select backfill material which shall be used behind
all abutments.

All backfill materials should be granular, free-draining materials.  Where walls retain in-situ
cohesive soils, drainage shall be provided to reduce hydrostatic water pressure behind the wall.
In cut situations, material removed with strength characteristics equal to or greater than the select
backfill material may be used in lieu of select backfill material specified herein.

Structural excavation/backfilling shall conform to the requirements set forth in Section 401 of the
Road and Bridge Specifications.

Quantities for select backfill material and structure excavation shall be entered in the Estimated
Quantities table in the plans.

For abutment drainage, see File Nos. 17.12-1 thru -8.

LIMITS OF SELECT BACKFILL MATERIAL DETAIL:
Definitions:
L = Length of approach slab
H = Average height of abutment
B = Distance from back of backwall to back of footing
A = Depth below top of pavement to subgrade or depth of approach slab

E = 1.5(H-A) for 1'/,”: 1 approach slopes
= 2.0(H-A) for 2: 1 approach slopes
D(w/o approach slab) = 1’-6” for abutment foundation on rock
= 10’-0” for abutment foundation on soil or piles

D(w/ approach slab) shall be the larger of the following:

a) 1’-6” for abutment foundation on rock
10’-0” for abutment foundation on soil or piles

b)L +7.5-1.5(H - A) for 1'/,": 1 approach embankment slope (ft)
L+ 10-B-2(H - A) for 2: 1 approach embankment slope (ft)

The limits of select backfill placement shown in this section may be modified to meet specific or
special project geometrics with the approval of the District Materials Engineer and the Central
Office Structure and Bridge Division Geotechnical Program Manager.

ABUTMENTS PART 2
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A detail indicating the limits of the select backfill material with notes shall be included on the
abutment plan detail sheets of the bridge plan assembly. For notes, see File No. 17.13-5.

Back of backwall —=

Approach slab

Minimum denslity for top 6"
as per Section 305.03(a)’.- -

of the Specifications Sl ' T
Zone of select backfil material.
J- MInimum density 95Z or In L

(a) / .
'5);*0 —_ accordance with Table | of ——
7%, xthe VTM-10 test method.
(3
= il
I 1

Subgrade

@ To be pald for as
structure excavation
SECTION THROUGH ABUTMENT - FILL SECTION

Abutment drainage not shown
Not to scale

m

Back of backwall —

Subgrade Approach slab

Minimum density for top 6"

as per Section 305.03(a)". .
of the Specifications ./ -

B x N X
g ... /Zone of select backfil material.
%, /. Minimum density 957 or In
o’a - accordance with Table | of
0;0% xthe VIM-10 test method.

m

To be paid for as
structure excavation

SECTION THROUGH ABUTMENT - CUT SECTION

Abutment drainage not shown
Not to scale
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Back of backwall —=

Minimum density for top 6"
as per Section 305.03(a) of
the Specifications

oA Zone of select backfill material. T
Minimum denslity 95% or In
-+ accordance with Table | of
/ the VIM-10 test method.
1'-6"
r|'| 9(/
1 A 1
I m
E T D —2
@ To be pald for as
structure excavation
SECTION THROUGH ABUTMENT - FILL SECTION
Abutment drainage not shown
Not to scale
Back of backwall —=
I L
A}_F
Subgrade - ;p;c]; s_mb_____ 3
Bl N RS e R U Pt
Minimum density for top 6"
as per Section 305.03(a) of
/ the Speciﬂcaﬂo7
g Zoneo&ﬁbockﬁll material T
Minimum density 95% or in
% A accordance with Table | of
RN the ¥TM-10 test method.
%
r]—: ﬂﬁ 1
E T D =—28
@ To be paid for as
structure excavation
SECTION THROUGH ABUTMENT - CUT SECTION
Abutment drainage not shown
Not to scale
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Back of backwall —=|

Minimum density for top 6"
as per Section 305.03(a) of
the Specifications

Zone of select backfll materlal. .-

MInimum density 957 or In - T
accordance wlith Table | of
the VTM-10 test method.

Benched

[ b e
SECTION THROUGH ABUTMENT - FILL SECTION

Abutment drainage not shown

Not to scale
Back of backwall—=
I L
A—J—‘
Subgrade I_ T Tp[;x;h_sk; _____ )

L Y N B R e S R

Minimum density for top 6"
as per Ssectlon 305.03(a) of

the Speclﬂccﬂons/

Zone of select backfill material.
Minimum density S5%Z or in
accordance with Table | of
the VIM-10 test method.

E ! D B

To be pald for as
structure excavation

SECTION THROUGH ABUTMENT - CUT SECTION

Abutment drainage not shown
Not to scale
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S&B STANDARD CELL DETAIL:

Standard cells (SBC1, SBC2, SBC3, SBF1, SBF2 and SBF3) for the details on previous sheets
are available in the bdetails1.cell library. See Chapter 1 for cell library. Modify cell as needed.
Delete piles and approach slab if not used and add the dimensions A, B, D, E, H and L.
Dimension L is shown only when there is an approach slab.

The following notes are part of the cell and are to be placed in the upper right hand corner of the
plan sheet:

Material in the abutment select backfill zone shall be Select Material Type |, minimum CBR
30, and shall be compacted in accordance with Sections 303 and 305 of the VDOT Road and
Bridge Specifications. 21A or 21B may be substituted for Select Material Type 1, minimum
CBR 30, at no additional cost to the Department.

In cut situations, material with strength characteristics greater than the select backfill may be
left in place.

The final depth A of the embankment side slopes shall be regular embankment material
placed and finished as required.

The estimated quantity given for the abutment select backfill zone has been reduced by the
estimated quantity of MSE wall backfill in the zone. ((Note to be used when MSE walls
compose all or part of the abutment.))

At the Contractor’s option and at no additional cost to the Department, the MSE wall backfill
may be used for the entire abutment select backfill zone in lieu of Select Material Type 1,
minimum CBR 30. If the MSE wall backfill is #8 or coarser, a separator fabric shall be used
between the MSE wall backfill and roadway subgrade, and between the select backfill and
the approach roadway cut or fill. The separator fabric shall be needle-punched, non-woven
geotextile in accordance with Section 245.03 (d)2 of the Specifications or in accordance with
the Special Provision located in VDOT’s Manual of the Structure and Bridge Division, Part 2,
File No. 17.13-8 at no additional cost when utilizing this option. ((Note to be used when MSE
walls compose all or part of the abutment.))

Information in double parentheses is for designer information only and shall not be placed on the
plan sheet.
DESIGN AND ESTIMATED QUANTITIES:

The bid item for select backfill shall be “Select Backfill (Abutment Zone)” regardless of whether
the Contractor eventually uses 21A, 21B or Select Material Type 1, minimum CBR 30. The
estimated quantity shall be measured in tons and shall be included as a bid item in the Estimated
Quantity Table on the bridge plans.

Quantities for structure excavation shall include existing material that must be removed for
replacement with select backfill. See File Nos. 17.13-1 thru -4.

For design and estimating quantities, the following shall be used:
Unit weight of in-place Select Material Type I: 145 pcf; Soil friction angle (2): 38°

Friction angle for dissimilar materials/wall friction (5): 25°

Equivalent fluid pressure: Vertical pressure (P,) = 14 psf; Horiz. pressure (Py) = 29 psf
ABUTMENTS PART 2
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For the purpose of computing estimated quantities, the following diagrams may be used:

For each diagram, the letter “W” represents the width of the abutment. See File No. 17.13 -1 for
explanation of the remaining letter designations. Where expanded polystyrene (EPS) is used
behind full integral or semi-integral abutments, the calculated volume of select backfill shall be
reduced by the estimated volume of the EPS material in the zone.

o When elephant ear wings are utilitized:

<@\/V :

VIEW

e When U-back wings are utilitized:
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o  When MSE walls are utilitized as U-back wings:

When MSE walls are used as U-back wings, the calculated volume of select backfill shall be

reduced by the estimated volume of the MSE wall backfill in the zone.
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
NEEDLE-PUNCHED, NON-WOVEN GEOTEXTILE STABILIZATION FABRIC

September 12, 2014
l. DESCRIPTION

This work shall consist of furnishing and placing needle-punched, non-woven geotextile

stabilization fabric in accordance with these specifications, as shown on the plans, or as directed
by the Engineer.

Il. MATERIAL

The fabric shall be a needle-punched, non-woven geotextile conforming to the following:

Property ASTM Test Method Requirements
Grab Strength D4632 300 Ibs @ <50% elongation
Sewn Seam Strength D4533 270 Ibs
Tear Strength D4533 110 Ibs
Puncture Strength D4833 110 Ibs
Burst Strength D3786 500 psi
Permittivity D4491 0.05/sec
Apparent Opening Size (AOS) D4751 0.15 (US sieve #100)
UItra\_/ioIet Stability D4355 50 % after 500 hrs.
(Retained Strength) severe exposure

[l CONSTRUCTION PROCEDURE

The geotextile fabric shall be placed as shown on the plans. Joints shall be made by lapping the
end of the placed roll over the new roll a minimum of 30 inches. Overlaps shall be stapled or
pinned using 10- to 18- inch nails a minimum of 50 feet on center for parallel rolls and 5 feet on
center for roll ends.

The fabric shall be protected from the weather and ultraviolet exposure. Rolls shall be stored a
minimum of 12 inches above the ground and covered with a protective cover. Placed fabric shall
not be exposed more than two days before being covered. Damage to fabric shall be repaired by
patching with a minimum of 3 feet overlapping the damaged area. Construction equipment shall
not be permitted directly on the geotextile. Turning of equipment on backfill placed on the
geotextile shall be kept to a minimum.

Embankment placed on the geotextile shall be placed in accordance with Section 303 of the
Specifications.

V. PAYMENT

No compensation shall be paid for furnishing, placing, lapping or seaming material and for all
materials, labor, tools, equipment and incidentals necessary to complete the work.
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