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Project Design Development Needs

* In order to execute a project, the designer needs three major
items

Resources exist to cover
all three of these items
for substructure design

Construction
Details

Design Construction
Specifications Specifications
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2018

AASHTO LRFD Guide Specifications for
Accelerated Bridge Construction

* Many substructure connection details are included
+ UHPC
» Pocket & Socket Connections
» Lapped bar reinforced connections

* Includes Seismic Provisions

» For more information:
* Refer to previous FIU ABC UTC Webinars
+ Search NCHRP Projects

* Locate Project 12-102A Website
 Detailed training modules are available

» Guide Specification Contents

1. Design Introduction 6. Construction Introduction
2. General Design Provisions 7. Temporary Works .
3. Design of Prefabricated Elements 8. Fabrication and Assembly Planning
4. Detailing Requirements 9. Layoutand Tolerances
5. Durability of ABC Technologies 10. Concrete Structures
11. Steel Structures
12. Geosynthetic Reinforced Soil / Integrated
Bridge System
Design
Specifications Construction
Specifications
e —— 4
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Emulation Design Theory

Design precast substructures to “Emulate” Cast-
in-place concrete

» This is the basis for virtually all of the AASHTO LRFD
Guide Specifications for ABC

» The only differences are the connections
 Construction Joints ===s) Precast Connections

« If an emulation approach is used:

» The design of the substructure is the same as cast-in-place
construction

2022 PCI NE Substructure Guide

* Includes detailing for all substructure
types

+ Based on the AASHTO LRFD Guide
Specifications for ABC

* Includes Seismic Details

* Published May 13, 2022

* Available at: WWW.PCINE.ORG
+ Let’s take a look

Construction
Details

e 6
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Guidelines for Precast Substructures used in ABC

Introduction
This guide is a replacement for the previously published Guidelines for Accelerated Bridge Construction
developed by the PCI Northeast Bridge 'rwmul Commmoo (2014). Previous editions of that dowmcnl
e Consiructon (ABC)incudingthe use oftul-depth prece
concrete deck panels. In recent years, there has been & significant ammml publication of ABC relalad
information including the 2018 AASHTO LRFD Guide Specifications . Based on this, a significant
m!ucnon in information in miidowmonl ‘was In order to avoid ooﬂlllctlna ln'n'mmv\ This oocumom focuses

for resent typical
Getol for the design and detailing of precast concrete substructures. nm mun pmmlad provide an
‘example of the drafting layout of typical precast concrete substructures. ral different substructure types
are shown. The details cover a majority of the substructures used in the Nnrmu Details and reinforcement
shown are schematic. The designer should design and detail each substructure according to the specific
mwwemems of each bridge.

information rmm the previous PCI Northeast Guidelines for Accelerated Bridge Construction
12014) are nchsded below.

The use of precast elements such as abutments, pier caps, pier columns, and precast footings can
effectively minimize construction time, lralﬁc disruption, and the impact of construction activities on the
environment. Detaits have been revised and developed for the various substructure elements that represent
the technologles that are covered in 2018 MSNTO LRFD Guide Specifications for ABC. This guide is not
intended as a stand-alone document and does not supersede the AASHTO specifications.

Designer Responsibilities

Itis the designer's responsibility to:
 Design and oemu all substructure elements, including but not limited to, components such as piers,
abutments, and foundations.
« Design precast concree subsinucturs elements with the latest edition of the AASHTO.

in accordance

LRFD Bridge Design Specifications and the AASHTO LRFD Guide Specifications for

Bridge Construction.

Design and check the substructure elements for all anticipated loads.

Detail dimensions of all elements including intemal reinforcing.

swavy anc detailtolerances for both fabrication and installation of all elements. See tolerance notes

and del

Cawau elevations of top of al precast elements Elevations to be included on al detals.
the site and place the

Place applicable general notes on the plan set.

Show the estimated weight of each element on the pians.

Special Notes to Designers
This document depicts. Whl reinforoement details, These detais have been simpiied for clarty by
E the
designer to detail all md llums and reinforcing using actual bar dlamelus (including deformations),
actual bend diameters, and tai in development hooks. This will help identify conflicts during the design
process. The reinforcement anpma s not guaranteed. The final design of each element may require
additional reinforcing bars and different bar layouts.

Geometric Configurations
It preferable to have angles between abutment and wingwalls that are in-line or 90 degrees, although odd

.

the plans.

Battered elements should be avoided. Batters on abutment and wing stems shoukd be eliminated and the
averall thickness of the stems should be minimized to reduce the overall weight of the element. Wall type
elements typically are cast horizontally as slabs.

Tolerances
Designers shou specly end sccount ko Iolerances in leyout of slements and in the width of ont.
Designers should specy tolerances for precast elements including fabrication tolerances, erection tolerances
{both hortzantl and verlcal, pl drving tlerances (¥ spplcatie). snd okt width okersnces, The speciied
‘Arecommended guideline for specifying tolerances
is Proposed Guideinas fo Profabricoted Brdge Eloments and Systoms Tolerances. publshed under NCHRP
Project 12-98. This guideline is available at the PCI Northeast website (www.pcine.org). These guide details
include examples of tolerance detailing based on this document.

Sheets SUB 15 and SUB 16. These are based
on industry practice and shouid only be reduced after consultation with fabricators. If precast elements are to
be connected to cast-in-place concrete, coordinate tolerances between shop and field personnel.

ded element erection tolerances are shown on various details within these guide details.
Horizontal erection tolerances are always based on measurements from a common working pint of line.
Erection of elements based on center to center spacing should not be used as this could lead to build up of
tolerances,

Recommended joint width tolerances are shown on various details within these gum detalls. The width of
joints between elemaﬂls are a function of element tolerances, erection and placement of fill

of tolerances. f narrower joints are desired, smalier tolerances would need 1o be specifed for element
Prefabricated Bridge Element

tolerances and erection lolerances (Refer to Proposed Guidelines for nts and
Systems Tolerances listed in the reference section of this document for guidance on -wcllymv Joint width
tolerances based on specified tolerances). Note that smaller tolerances will lead to higher

Vertical erection tolerances should be measured during erecton at the 10p of each element as shown on
the guide details. Horizontal joints are pr element ring erection.

snipplng and Handling
elements should be determined with wwuemnn of shipping restictions, equipment
avmuuy, -m site constraints. In general, the weight of pr ‘weighing on
tons shoukd be anticipated. In special cases, wga piaen can be detailed; however, the
shlwlr\g hanaing, and ntalaton covts shoukl e considered. R i posslio 1S ploces I excess of 30 ons:
however, the aquipment required, and the limitation of local bridge load postings may restrict this. Off-loading of
pieces can also be problematic. Larger pieces may be feasible if the pieces can be fabricated in close proximity
10 the bridge and shipped a short distance.

The designer should consider each state's requirement for allowable shipping widths and lengths. The
following are general recommendations for maximum sizes of elements (including any projecting reinforcing)
Width: 12 feet
« Height 10 feet
o Length: 120 feet
The maximum dimensions noted are chosen to avoid cost premiums typically associated with shipping of
large elements over the road. Precast elements shall be checked for stresses induced during handling and
shioping, The design fo handing e eeposidey of he abicator (orconradr). The AASHTO LRFD Guide
Bridge

angles can be accommodated. The designer should detail elements sizes g

i given to fabrication, and Footing widths may be detailed such that
there are mmcmmmumxmw instance, on a particular bridge, all footings for
wingwalks thet are of appravimaiely 5ol haght cpud be Kot Konbcal (dmenons and rukdorcig). The
ios ol ropotion may outweigh the porceived bonofis of Indvidually sized elomont

prowisions for shipping and handling
calculations.
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Guidelines for Precast Substructures used in ABC

Special Materials and Devices
Th' details contained herein Ihow ‘common precast eonao(a elements. Some of the details show materials

o ovons thatars shown i rese quide details:
« Corrugated Metal Pipe (CMP) Voids: Research has shown that standard galvanized CMP drainage pipes
i betwean

devico shoukd bs designed fo support half e sel-weight of tho ootig clement. Experience has shown et
these leveling devices provide fast and easy grade adjustment; however, it comes at a cost. Leveling shims
can be used: hawever, the slevation of the non-comprossible shim packs shoukl be carefully esiablahed in
order to erect the footings within the specified erection tolerance.

Concnte and Grout Notes

elements and to reduce the weight of the elements.
« Grouted Spice Couplers: These devices can be used to connect reinforcing steel bars. They are
AASHTOLRFD
Guide jons for Bridge ion. These devices are proprietary; however, they
are available from multiple manufacturers.
« Leveling Devices: These are devices that are fabricated to allow for fast and accurate adjustment of the
verbol levation of s, They are typicaly desgned by the farioto a8 pet of the element liting
should also be allowed

e project specifications.
Non-Compressible Shims: Several details depict the use of non-compressible shims between precast
elements. The Contractor should be given leeway to select an appropriate material; however, steel shims
should be avoided as there is potential for the shims to concentrate forces under the shims due to the
felalive stfiness o he shim vareus The acfecent grout, There are spoually ‘multipolymer shim products in
the precast industry that are formulated for this purpose and are acceptable and recommended for this
application
Construcllon on Bedrock
A me nsive soils boring program should precede construction of precast s0 that the degree
o varaioof 19 o ock Slevatost can bs assessed prior o construction. The uneven nature of consiruction
offoatngs on QU of the site prior n of t footings. Over-
of rock by 12" This will facilitate
the installation of flowable fill or lean concrete under the footings. Designers should consider the use of cast-
in-place concrete footings for footings founded on bedrock.

Construction on Soil
Prior to construction on soil, the ave- must be excavated and prepared as in conventional mu-nvlsce
two

construction. Once the area is p fed methods for ing the area for
installation of precast footings. The et 15 pour a low-strength concr iog 1 & lovel that s just
below the proposed bottom of footing elevation. The second method is to provide smal \evelaress tnder e
proposed leveling devices or shims. Temporary load distribution plates will be required under the leveling

devices or shims when a sub-footing is not used in order to spread the loads to the soil. This method is more
cost effective; therefore, it should be considered for most situations.
Construction on Piles
The u e ot precast foolngs (o phe caps) can be dificul. Typcalple drving lerances lead 10 oversiz
that nceto ootngs and pl caps be Used or
for footings on pile
e typical width of integral abutment stems can often
Id be

voi
loallngl ‘bl foundatons. These guidelines contain

abutment stem:

includ larger volds thal can accommadate pile diving !olamnus The size of the void should be based on
rhing 1olorances. Thess guid detais Inclide recommonded vox sizes for cifferent arving tolerance (o0
Sheet SUB 16).

Grade Control for Precast Footings
vertical grade control on precast concrete substr

per ructures.
can be used to allow for adjustment of the footing grade and elevation during
installation. A minimum of four leveling devices should be specified for each spread fooling element. Each

i general, designers should specify concrete with a minimum compressive strength of 5000 psi. The mix
esin of the prcast concrle shouk nomal be developed b the precas abicaor and spproved by the

Site cast concrete and grout:
The designer shall specify the minimum concrete properties for the final construction (strength, cure time,
etc.). The engineer responsible for the assembly plan shall specify the required concrete strengths for
various stages of the assembly based on calculations developed for the assembly plan. For example: the
‘assembly plans coukd specify a concrete strength in a closure pour of 2 ksi for a certain stage of construction,
provided that the concrete gains the full design strength prior to opening the bridge to trafiic.

for site cast

Most states have standard concrete mixes for bridge

Accelerated bridge construction projects often require concrete that can galn sxmw. and cure in a rapid

manner. Material are in lieu of rigid

The following concrete strength parameters are suggested for use on prefabricated bridge

Very earty strength concrete: cmm that wil attain the design strength in less than 12 hours

Early strength concret at will gain the esign strength in less than 24 hours

> Convantionl concrte Goncrte hat wil gain the design strength in 7° to 28 days (* Agencies have
found that their standard conventional bridge deck concretes can reach a typical strength of 4 ksi in as

little as 7 days.)

Shrinkage of early strength concrete can lead to cracking. For this reason, shrinkage compensating
admixtures should be considered, Liquid admixtures shoukd be used in lieu ofexpmslve metallic powders

1t is recommended that the states work with local ready-mix producers to develop acceptable mix designs
that can meet the required parameters. Ideally, these mixes should be developed prior to bidding an
accelerated bridge construction project.

Controlled density il (flowable fil):
Controlied mnymlcanummnlvmsmnammc to high unit stresses and are not
reinforced. The strength of controlled density fil s often less than non-shrink grout: however, the required
sirenghh unda 8 ook e yplcaby wel witin the ks of comman coriroled denslt ffs. 88 most soreed
footings exert pressures that are less than 100 psi. This will normally include areas that are used to seat
ooings and siabs. Typical arossinclce vids under fooligs and approsch sisbs. Conirobed densiy s
have telaialy sow settmee. Use orout o 1 voids I fas s es ae tequied. Designrs shoud verly

pﬂbﬂydlhauusoﬂloﬂable fils with the own

rout:
Grout should only be used for small void grouting. The required strength of the grout should be determined
and i i ly isthe

concrete.

Flowable grout should be specified in areas that require significant horizontal flow of the grout in order to fil
the void. This would normally include horizontal joints between vertical elements. For complex voids, the
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Guidelines for Precast Substructures used in ABC

engineer may specify a test mock-up grout pour prior to the actual construction. The mock-up should be
similar 1o the final configuration. The contractor should be required to demonstrate that the grout can be
placed without voids. This can be proven by dismantling of the mock-up after grout curing

Joints and Connections between Elements
i tal e v catmiin. Tha Bk camcey s vl cormectons i el comant, e, o
ther

shear y rmal
T

9.
multiple detais for difierent joints and mﬂnecﬁuns between various precast elements. In most cases, several
options are provi

Surfaces of joints should be specified to have an exposed aggregate finish. This is achieved through the use
of retarders applied to the forms andlor water biasting after stripping. A specific profile ampitude need not be
specified. If the designer prefers to specify an ampitude, it should be specified as 1/8".

Vemca| Joints

ut should be used for It should be introduced at the top of the joint,
mlng o botom 10 top. Designers shoukd specify the use of rigid formwork for the joints and rodding of grout
during installation to minimize voids as a significant hydrauic head will be created due 1o the typical height of
the joints being filled. Backer rods placed at the edges of the enclosed vertical joint as a dam against the fluid
grout wh nol be edequse I rostraining the grout e o the Rk pressure. 1 recommended tha such s ot
be restrained with formwork in

If shear transfer is not required, consider fillng this joint with expanding foam sealant or other fillers. This
treatment may be considered adequate if the joint is deemed non-structural. The expanding foam keeps the joint
free of foreign material, Pre-applied rigid joint filer materiais are not recommended, Inserting rigid fillers after
assembly is also not recommended. Experience has shown that tolerance between the elements will be
compromised with the use of rigid fllers. Installation of rigid filrs after assembly is nearly impossible and results
in a poor quality joint. Note that non-structural joints are not shown in the enclosed details

Design of Connections
The design of connections shall be in accordance with the AASHTO LRFD Guide Specifications for
Acceleratad Bridge Construction. The design provisions for the connections shown in these guide details are
covered i his AASHTO Speciicalon. Selsmi connectons are nchded in these guide detsis. Refer o the

AASHTO LRFD Guide for Bridge for special design for
seismic applications. Sevaral of thess conneciions require sdﬂnnal mlmarr.amenl within the precast element
to achieve the proper seismic It details in regions.

Construction Specifications

The previous versions of these guide detalls Included significant construction specifications and
recommendations. The AASHTO LRFD Guide for Bridge C: now contains
similar provisions and more; therefore, they should be used for the development of construction specifications
for precast elements.

Repair of Non-conformances and Damage during Fabrication and Shipping
As with any manufacturing process, non-conformances and damage can occur in precast concrete bridge

products. Examples may include voids, cracks, as well as missing, improperly located, or damaged

reinforcement and hardware. The repairs of non-conformances and damage should be in accordance with the

document entitied of Concrete Bridge I

No: PCINE-18-RNPCBE) and can be found at www.pcine.org.

References:

The following references should be used for the development of designs, details, and construction
specifications for precast bridge elements. Edition numbers are not included in this list. Designers should use
the latest edition of these documents unless the owner places specific limitations on usage of editions.

AASHTO LRFD Bridge Design Specifications, American Association of State Highway and

Transportation Officials:

AASHTO LRFD Guide Specmmans for Accelerated Bridge Construction, American Association of State

Highway and Transportation Officials.

3. PCI Documents (located at www.pci.org)

PCI Manual for Qualty Control for Plants and Production of Precast and Prestressed Concrete

Products, PCI MNL-116. PrecastPrestressed Concrete Institute, Chicago, IL

Bridge Design Manual, PCI MNL-133, Precast/Prestressed Concrete Insttute, Chicago, IL.

PCI Design Handbook Precast and Prestressed Concrete, The Precast Prestressed Concrete

Institute, Chicago, IL

Erection Safety for Precast and Prestressed Concrete, PCI MNL-132, PrecastPrestressed

Concrete Institute, Chicago, IL.

e. Erectors Manual—Standard and Guidelines for the Erection of Precast Concrete Products, PCI
MNL-127, PrecastPrestressed Concrete Institute, Chicago, IL.

~

e

ow

a

4. PGl Nodwest Documents (located at www.pcine.org)
a. Guidelines for Resolution of Non-Conformances in Precast Concrete Bridge Elements, (Report
No PCINE-18-RNPCBE)
5. FHWA Manuals and Guidelines
a. Accelerated Bridge Construction - Experience in Design, Fabrication and Erection of
Prefabricated Bndge Elements and Systems, (mw;\ w2 013 0. Deparmant of
oo, Fadecal Hohaay November 2011
b, . Fabrcation and Erection of Prefabricated Bridge Elements and Systems,
(FHWAHIEAT-016), U5, Dopartment of Transportation. Fedora Hghway Administation,
November 2013
c. Contracting and Construction of ABC Pm/ecvs it Prfatricoted Bndw Elements and Systems,
(FHWA-HIF-17-020), U.S. Highway
November 2013
6. NCHRP Project 12-98, Propose d Systems Tolerances,
(available at www.pcine.org), National Cooperative Highway Research Program, Washington, D.C.
Usage of this Document:
The folowing page contains a usage table for each detail The table includes

. il title and sheet details reside
= Sheet reference where the connection details are recommended for use

* Advantages of each connection detail

«  Design/Construction Considerations for each connection detail

The table contains hyperlinks that will bring users to the referenced sheet. Each detail sheet also contains
a hyperiink that will return the users back to the table.
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Example Connection:
PCINE offers 4
potential options for
this connection

Connection Nomenclature
G = Grouted Coupler
P = Pocket Connection
S = Socket Connection
RC = Reinforced Concrete
K = Key Joint
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Wall Piers
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/'KEY JOINT K2 (TYP)

Wall Piers

3-0"+ MIN.

OFFSET
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Cantilever Abutments

Route 1 Bridge over Route 236
Kittery, Maine

Courtesy of Maine DOT
Precast Wall Cap Concept
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GROUT BLOCKOUT AFTER

s g REINFORCING STEEL
EMOVAL OF BOL ] / WELDED TO PLATE

BLOCKOUT ——
LEVELING BOLT ﬁ\

PVC PIPE SLEEVE ey

STEEL PLATE W/HOLE FOR
BOLT CENTERED ON PLATE

& & PRECAST FOOTING

—— HEAVY HEX NUT WELDED
TO PLATE

3* MIN.
6" MAX.

|_—— FLOWABLE FiLL

STEEL BEARING PLATE

SUBGRADE CENTER BOLT ON PLATE

OPTIONAL LEVELING DEVICE

PRECAST FOOTING RN

N

72
(@]
=
e
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@
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©
(©
)
o
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NON-COMPRESSIBLE SHIMS —

D |

FLOWABLE FILL
w
SUBGRADE STEEL BEARING PLATE

CENTER SHIMS ON PLATE

OPTIONAL LEVELING DEVICE
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FLOWABLE FILL
REINFORCED CLOSURE JOINT

NOTE: DESIGN JOINT FOR THE CALCULATED FORCES ACTING ON THE JOINT

n CASTAN-PLACE FOOTING
(@) INFILL (TYP,)
C
s TRANSVERSE REINFORCEMENT .
O PLACED IN THE FIELD (TYP.) —\ =
O ‘W_ —— THI—F -
Ll_ b ”“ \ _Hﬂ_- -~
H [

Hy e a
© i Hne
® L iy n- g A
QD s e g
L Y, N/ ‘f ~
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Holyoke, MA
NOTE: IT IS IMPORTANT TO LAYOUT THE COUPLER PATTERN WITH CONSIDERATION OF THE .
REINFORCEMENT IN THE CONNECTED ELEMENT. THIS IS ESPECIALLY IMPORTANT FOR ROUND MassDOT Project 603735
COLUMNS AND SKEWED BRIDGES.

Grouted Coupler Connections

Route 202NB over B&M Railroad I

e 65

GEGUTER SRLICE PRE-BET SEAT WITH

. . -
e [
PRECAST COLUM m\— ," ?lﬁ[m;hgnus‘ﬂi .
/
ik o ﬁ]u\ ’;/n ey REME

COUPLERS (TY

design e |

— Coupler Designs TN I
+ The diameter of the coupler is larger than the bar E—
* In order to maintain cover over the coupler, the designer RN
needs to move the rebar cage for design T A S
» This has a minor impact on the section capacity
May require larger bars 3444—Type2 :g;n;.';.ic?n Comnscters in Pistle
mnge eglons lor S an
— ThIS is covered in the ABC Guide Spec (Seismic Zones 3 and 4)
— See NCHRP Project 12-102A Training Sl iogsaghsi 1 SOt rogs om0 &
MOdUIe 2 for Sample CalCU|at|0nS goa:milsltr_:gdo.rplcrcap. the following requirements shall be
I 66
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Pocket Connections

e 67

SINGLE LEG SHEAR REINFORCEMENT
SUPPLEMENTAL HOOP TIES WITH 180° HOOK NEAR CMP POCKET
(IF REQUIRED BY DESIGN)
/-NORMAL CAP SHEAR REINFORCEMENT
Y 1 !
It 1 Ele
YZ_© S
/43 o\ sls
1 I S
il I} sz
1\ c oA 23
N EF
L N=="\ "
LIR) / / i \
A
CHESVOIOS ST, IO A \— PASS CAP LONGITUDINAL BARS
COLUMN VERTICAL BARS IN CMP POCKET THROUGH CHP POCKET (TYP
BENT CAP PLAN

Seismic Detail

e 68
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Pocket Connections

e 69

MINIMUM CMP PIPE SIZE

— RECOMMENDED MIN.PIPE SIZE = Sw = 2ty g + db + 24"+ S
WHERE:

tap 4= MINIMUM ALLOWABLE SPACE BETWEEN BAR AND PIPE FOR
MATERIAL PLACEMENT

do = DIAMETER OF REINFORCING BAR

S = MAXIMUM CENTER-TO-CENTER DISTANCE BETWEEN BAR EXTREMES

21" DIMENSION IN EQUATION IS TO ACCOUNT FOR TOLERANCES

e 70
70



Design of Pocket Connections

9/11/2023

» This connection requires a detailed design
procedure.

* The 2018 AASHTO LRFD Guide
Specifications have detailed provisions.

- See NCHRP Project 12-102A Training
Module 2 for sample calculations

3.6.6.1—Column-to-Pier Cap or Column-to-
Footing Pocket Connections

Pocket connections involve a column with
projecting reinforcement and a receiving precast pier
cap or footing containing a pocket. The column is
placed such that the projecting reinforcement falls
inside of the precast pocket and the connection is
completed by filling the void with cast-in-place
concrete or grout. A bedding layer between the end of
the column and the pier cap soffit or footing top is used
to accommodate fabrication and placement tolerances.

71
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Pocket Connections
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SINGLE LEG SHEAR REINFORCEMENT
WTH 180° HOOK NEAR CMP VOID

/— NORMAL CAP SHEAR REINFOR)
7

4

N

©

©

RN

~ e

e

|
T
T
J

®

L

H-
COLUMN VERTICAL BARS IN PT DUCT j
BENT CAP PLAN

\
\
\—ADJUST CAP REINFORCMENT TO

MAKE ROOM FOR PT DUCTS

Seismic Detail
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WHERE:
t o ¢= MINIMUM ALLOWABLE SPACE BETWEEN BAR AND DUCT FOR
GROUT PLACEMENT
db = DIAMETER OF REINFORCING BAR
24" DIMENSION IN THE EQUATION IS TO ACCOUNT FOR TOLERANCES

7))
C
O
e
O
)
C
C
O
O MINIMUM PT DUCT SIZE
o ‘ RECOMMENDED MIN. PIPE SIZE = Sw m 2top g + db + 21"
)
X
O
O
al
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Design of PT Duct Pocket Connection

* This connection requires a detailed
design procedure.

* The 2018 AASHTO LRFD Guide
Specifications have provisions.
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Pocket Connections
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WALL CAP

CONCRETE PORT ——] | oo VENT PORT

—
| ——— DOWEL BARS

/—SET CAP IN GROUT

BED WITH SHIMS
/— WALL PANEL
i 7
b e POCKET CONNECTION
o WALL PANEL TO CAP
T NOTE:WALL AND CAP REINFORCING NOT SHOWN FOR CLARITY
ISED.

Route 1 Bridge over Route 236
Kittery, Maine, Courtesy of Maine DOT
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Pocket Connections
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(7)) 4 /—PRECAST COLUMN OR WALL PANEL
C = TEMPORARY SUPPORT &E{VICE
(STEEL MEMBER CAST INTO COLUMN
@) CASTAN-PLACE FOOTING T /_ L. PAREL]
e — PROJECTING REINFORCEMENT
e % : - : (HOOKED OR HEADED BARS)
(&) e X I =—""""""] —sms
q) % ; : SOIL BEARING PLATE OR OTHER
C e / N2 //_TEMPORARY SUPPORT DEVICE
— : ==
C R \ : 3 / : /—STEEL OR CONCRETE PILE (TYP.)
O . = i . =
=
‘v ‘v
U REFER TO STATE STANDARDS FOR DETAILING
— OF FOOTING REINFORCEMENT
a
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PRECAST WALL ELEMENT \
N
CORRUGATED METAL PIPE VOID \

WALL PANEL REINFORCEMENT \

TO BE LOWERED ON
TOP OF FOOTING

STEM DOWEL BARS IN
CIRCULAR PATTERN _\

PRECAST OR CAST-IN-PLACE FOOTlNG—\
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(@)
()
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@
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e
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X
@)
@
al

=1 =
i -
Y

PRy Ry Route 1 Bridge over Route 236
Kittery, Maine, Courtesy of Maine DOT
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Socket Connections
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—— CORRUGATED METAL PIPE VOID
(CASTIN-PLACE CONCRETE
L .

] i
méwéméwgw 1] //_

4

7
SOCKET CONNECTION

PILE TO WALL PANEL
NOTE!

S:

1. PIPE SIZE SHOULD ACCOMMODATE PILE DRIVING TOLERANCES.

2, DESIGN THE CONNECTION IN ACCORDANCE WITH THE AASHTO LRFD GUIDE
SPECIFICATION FOR ABC.

3. DESIGN AND DETAILING OF CAP REINFORCEMENT IS THE SAME AS A CASTAN-PLACE
ABUTMENT CAP.

CONSTRUCTION SEQUENCE:
1. INTALL PLES
2. COMPACT SOIL AROUND PILE TO PROVIDE SUPPORT FOR CAP ERECTION

3. INSTALL ABUTMENT STEM
4. FILL CMP VOID WITH CONCRETE

Mountain Road over Hartwell Brook
Charlemont, MA
MassDOT Project 603704
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Pocket Connections

85
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/ PRECAST COLUMN ELEMENT \ NOTES:

COLUMN REINFORCEMENT PROVIDE CORI
NOTE: HOOP STIRRUPS SHOWN
SPIRALS ARE ALSO ACCEPTABLE N CCONNECTION.

/
A
=
2
g
g
e
&
]

N
E]
&
2
3
F
a

-
E
&
g
g

ROUGHEN PORTION OF COLUMN
END EMBEDDED IN CONCRETE.
SEE NOTE 1

£
g

. CAST FOOTING

TOP
10 OWERED INTO
F FORM REINFORCEMENT F

(SEE PLAN FOR LA
TOP OF FORMS FOR
CASTAN-PLACE FOOTING ‘\

FHWA Highways for LIFE
Washington State DOT
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@
e
)
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BOTTOM OF COLUMN MAY BE SET
ELOW BOTTOM OF FOOTING IF
REQUIRED BY DESIGN ELEVATION

Seismic Detail

e 86
86



9/11/2023

Pocket Connections

87
FHWA Highways for LIFE
Washington State DOT
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Design of Socket Connections

« This connection requires a detailed
design procedure.

* The 2018 AASHTO LRFD Guide
Specifications have detailed provisions.

« See NCHRP Project 12-102A Training
Module 2 for sample calculations

e 89
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W

" MIN. SEAL JOINT WITH NEOPRENE SHEET SEAL
FILL CMP VOIDS \MTH CONCRETE AFTER F—me— / BONDED TO REAR FACE OF WALL (OPTIONAL)

(TYP,)
METALLATION. OF STEM, (1) SEE NOTE 3 CONTRACTOR TO FORM JOINT TO
SUPPORT WEET CONCRETE (TYP)

STEM REINFORCING 2
(TYP)

FRONT FACE —/

OF WALL SIZE VOID TO PROVIDE ADEQUATE COVER

AND ROOM FOR PLACEMENT OF CONCRETE
KEY CONNECTION
@ ABUTMENT AND WALL PIER STEM SHEAR KEY

Pocket Connections

e 91
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TABLE 1
JOINT WIDTH CALL-OUT FOR PLANS

MATERIAL IN JOINT DIMENSION CALL OUT

NON-SHIRNK GROUT WITH FINE ey
AGGREGATE OR PEASTONE

CONCRETE WITH " MAXIMUM
SIZED AGGREGATE

ey

CONCRETE WITH %" MAXIMUM
SIZED AGGREGATE

ey

Pocket Connections
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Pier Element Tolerances
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Conclusions

+ Designers have all the tools
required to execute an ABC

Substructure design
+ AASHTO LRFD Guide Specifications

for ABC Construction
. . . Details
* Design Specifications Design Construction
» Construction Specifications Specifications  Specifications

» PCI Northeast Guidelines for Precast
Substructures used in ABC
* Design Details

* With these resources, you can
develop a design for all common
substructure types
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