PROJECT

PURPOSE

ANNEX 3

PERFORMANCE PERIOD

PRINCIPAL

SERVICE PROVIDER

PROJECT NUMBER INTERNAL

EDITOR

DATUM

INDEX

Rail Baltica
SBS-Study

Prefabrication connection types

Connections for prefabricated elements

05/2019 until 09/2019

RB Rail AS
Vasco Amaral; Rita Grigane
K. Valdemara 8-7

LV-1010 Riga

Latvia Co-financed by the Connecting Europe
Facility of the European Union

MKP GmbH

Uhlemeyerstrale 9+11

30175 Hannover
T+49511515154-0

E info.hannover@marxkrontal.com

04119

Justine Bange, M.Sc

Hannover, 27.09.2019



Annex 0_3_prefabrication connection types

AUTHOR PROJ.-NR. 04119

PROJECT Rail Baltica DATE 27.09.2019

Technical and additional documents

Basis of assignment

[U1]  Assignment order (contract) No 8/2017-120-X/X for the provision of expert services, Riga
[U2]  Mini competition_SBS-Cases-R0.2

[U3] Bridge Inventory; Rail Baltica; 02.04.2019

Additional documents

[U4]  Gabler, Markus; Fakhouri, Abdalla; Baumann, Katrin: “Zur Gestaltung von Fertigteilbricken”, in:
Bautechnik 96 (2019), Heft 2

[US]  U.S. Department of Transpotation, Federal Hghway Administration (2009): “Connection Details for
Prefabricated Elements and Systems”, Publication No. FHWA-IF-09-010

[U6] CRC-Technology: “High strength joints for precast bridge slabs”, Summary report

[U7]  Seidl, Gunter (SSF Ingenieure AG): “Rahmenbriicken”

[U8] Skanska Norge AS: “Bridge Construction Using Precast Concrete Elements”

[U9]  State of Florida, DOT: “Prefabricated Bridge Elements and Systems (PBES) Conceptual Drawings”

[U10] Zement + Beton Handels- und Werbeges.m.b.H: , Briickenbau — Fertigteile auf neuen Wegen*,
Expertenforum Beton 2005

PURPOSE Prefabrication connection types
ANNEX 3 Connections for prefabricated elements INDEX a
CHAPTER Technical and additional documents PAGE 2/35



AUTHOR

PROJECT

PROJ.-NR. 04119

Rail Baltica DATE 27.09.2019

Table of content

Technical and additioNal OCUMENTS ......viiiiiiiie et ettt e e beeenaeea 2
L] o (o) i elolq) £=T ol S OO PSSP P PR UUPPPPRPRPPPPI 3
1 e ageTe [V ToruTo] o RO RO P PP PP PPPPRUPPPPRN 4
1.1 Propose of thisS dOCUMENT ......ouiii et 4
2 NVl ol=l e d gV AU =l olo] ol aT=Toru o] o PP PPUPRPPPRRPRS 5
2.1 B CTol Y =10 1 PSP P PP PPPRUPPPPRN 5
2.2 Full depth precast concrete deck SIabs ... 5
2.21 Partial-depth precast concrete deck Panels.........ooooviii i 9
2.2.2 CONNECTIONS 1O DEAMS ....iiiiiiiie ettt et eeare e e e 11
2.3 B A S S IS e 12
2.3.1 LONGItUdINGl CONNECHIONS ..viiiiiiiie ettt e e e 13
2.3.2 LT AR V=T 6Tl Y 1= ot [0 o T 16
3 Connections between superstructures and SUDSTIUCTUIES .......oooviiiiiiiiieieieeeece e, 17
4 SUDSEIUCTUIE CONNECTIONS 1ottt et e e e et e e et e e e e s abaaeeea 21
4.1 Yl (=T o =Y o} (U UUPUTRRRN 21
4.1.1 Connections between columns and cap beam..........cooviiiiiii i, 21
4.1.2 Connections of pier element to pier elemMent .......ccoiiiiiiie e 25
4.1.3 Connection of pier elements t0 fOOTING .....cvviiiiiiiie e 28
4.2 ADULMENT SYSTEIMS .ot e et e e e e e e e e e e eaaa e 31
4.2.1 Connection between piles and abutment Cap ....oooviiiiiiiiie e 31
4.2.2 Connection between abutment stem and abutment Cap ......cccoeviieiiiieiiie e, 33
4.2.3 Connection between adjacent abutment atemS.......coouiiiiiiiiii e, 34
FINAl AT e 35
PURPOSE Prefabrication connection types

ANNEX 3 Connections for prefabricated elements INDEX a
CHAPTER Table of content PAGE 3/35



AUTHOR PROJ.-NR. 04119

PROJECT Rail Baltica DATE 27.09.2019

1 Introduction

1.1  Propose of this document
This document presents different connection types for prefabricated elements.

This document is a library of possible connections for prefabricated elements. It lists different solutions to
show possibilities. It should not be seen as ready solutions for our connection types but ideas of potential

solutions.
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2 Superstructure connections

2.1  Deck systems

Deck systems are the most common systems for prefabrication. Therefore, there are many well tested
connections and there is much experience to rely on. Most prefabricated bridges have beams that run
parallel to the roadway centreline. In a concrete deck system, the primary reinforcement bars run in
transverse direction. The bars in longitudinal direction are used for distribution of strength.

2.2 Full depth precast concrete deck slabs

This system is designed as a one-way slab between supporting beams (e.g. steel beams or precast
concrete beams).

Picture credit: © Max Bogl
Figure 1 Composite bridge with bridge deck of precast slabs

There are two different types of connections used between the slab elements: One in strength direction
and one in distribute direction:

Strength Direction (Longitudinal)

This connection is used for example between construction stages and to provide a cross slope change in
the deck. It has to transfer primary deck moment and shear from one element to another. The easiest
way to do is a small cast-in-place closure between the elements with post tensioning. [U5]
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Distribution Direction (Transversal)

This connection has to transfer primarily shear and minor distribution moments. The most common form
is a grouted shear key with or without longitudinal post-tensioning. [U5]

Examples
PRESTRESSING STRAND

BIT. WEARING SURFACE
ON MEMBRANE WATERPROOFING

SHEAR KEY SIMILAR TO
TRANSVERSE KEYS

ROADWAY CROWN

MILD REINFORCEMENT DESIGNED
TO AASHTD STANDARDS \
\

PRECAST DECK SLAB 4// APPROX. 2' WIDE
CAST-IN-PLACE CONCRETE

Figure 2 Longitudinal Connection (Roadway Crown) [U5]

PRECAST DECK SLAB

11’_0”
4-#5 BARS —\ CLOSURE POUR
ALL INTERNAL REINF. _\

—DOUBLE #5 HOOKS

NOT SHOWN 2% /—PREC AST DECK

2%

o9

LONGITUDINAL KEYWAY
DEAL, o0 PREVENT TEMP FORM FOR CLOSURE POUR
BY CONTRACTOR
Figure 3 Longitudinal Connection (Roadway Crown) [U5]
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SHEAR KEY BEYOND BLOCKOUT (SEE DETAIL BELOW)
PT DUCT COUPLER

/ PT DUCT CAST INTO DECK

6“x6" BLOCKOUT FOR PT COUPLER

FILL BLOCKOUT WITH GROUT

> P

=3

@PTDUCT—%———— |

& F

|
\)ﬁ ‘
.

4y
|-—¢ TRANSVERSE JOINT

TRANSVERSE JOINT @ DUCT COUPLER BLOCKOUT

1”

—

"
_i..| [~ GROUT
> ~ . o> S . b S i
~ < 7 < 7 — A —
% s | N N : %
(SN L
> = 5> S . A
/ .l
CLOSED CELL FOAM BACKER ROD =

" JOINT (TYP)

[| 1 (TYP)
=~ TRANSVERSE JOINT

TRANSVERSE JOINT BETWEEN DUCT COUPLER BLOCKOUTS

Figure 4 Transverse Connection 1 [U5]
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GALVANIZED WSS 4x12x3/8". 4" LONG WITH 1'13" LONG TOP SLOT
POCKET OVER ANCHORAGE TUBE
- |
3 7
!r-_ [ B a
S rh — L ,ﬂ on > &
Lo . , . =, - “"\ - -, -
\"6 BAR @ 13.33 INCH SPACING
EXTENDING INTO ANCHORAGE POCKET
SECTION THROUGH JOINT
, /\/ 1'=0" o
4” L
105’4 "
: |12" 2

I / - RSy | N

. 7 ] = X ) — =
T d : O

END VIEW . SECTION THROUGH SLOT  END VIEW
FORM CLOSURE ON SIDES =
PLAN :[
TOP VIEW
ANCHORAGE POCKET DETAILS ANCHORAGE TUBE

PLACE #6 BAR IN SLOT
LONG

I o
24 . FILL POCKET AND SHEAR
2’0 KEY WITH GROUT
1%, 1, 111"

SECTION A

Figure 5 Transverse Connection [U5]
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2.2.1 Partial-depth precast concrete deck panels

These panels are about 5 to 10 cm thick with reinforcement bars in both directions in it. Once placed on
the beams, a top layer of conventional reinforcing is placed over the panels and cast-in-place concrete
finishes the composite deck. Normally the elements are not continuous, but end on the beams so that a
connection between the beam and the deck can be made. [U5]

o ol

redit: © Washington State Dept

Figure 6 Partial-Depth Precast Concrete Deck Panels

Decks made from these partial-depth precast panels are stiffer than full-depth precast panels but the
placing of the conventional reinforcing and the cast-in-place concrete is more time-consuming. [U5]
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Example

CAST-IN-PLACE CONCRETE DECK : [ SUB-PANEL

REINFORCING NOT SHOWN

PLACE EEDDING STRIP AT
FLANGE EDGE AS SHOWN

BEDDING STRIP

WORK. CONCRETE UNDER EDGE
OF PANEL DURING PLACEMENT

NORMAL GRADING DETAIL

CAST-IN-PLACE CONCRETE DECK

PRESTRESSED CONCRETE
SUB-PANEL (TYP)

!
N ;

BEDDING STRIP (TYP)
CLEAN TOF FLANGE AS PER
ADHESIVE MANUFACTURER'S
RECOMMENDATIGNS

FORM_OVERHANG USING
CONVENTIONAL FORMWORK

8" MIN. SLAB THICKNESS
4" PANEL THICKNESS

SUB-PANEL INSTALLATION OVER PS CONCRETE BEAMS

Figure 7 Connection over Beams [U5]
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2.2.2 Connections to beams

Full depth precast concrete deck panels have to be connected to the beams. The most common way to
do so is to use blockouts in the deck which can be placed over shear connectors on the beam and filled
with cast-in-place concrete.

Examples

WELDED STUD SHEAR CONNECTOR (TYP)

BLOCKOUT IN SLAB FOR
SHEAR CONNECTORS

. _ -1 . . 4 . g / * e
i s A\ \ B e N N s I

»
&
J PLACE NNCSHRING POURUGLE v. Mglioiionfa o
GROUT IN ELOCKOUT AND Jrit .
SLAB HAUNCH . T
STEEL GIRDER \ bt —
"
4 1 MIN. cnvER—/ \
STEEL GIRDER
HEAR CONNECTOR BLOCKQUT SECTION A

Figure 8 Deck to Steel Beam Connection [U5]

2" DIA. GROUT PORT

1l DIA. DOUBLE HEADED STUD
3 DIA. VENT PIFE CAST INTO GIRDER
2" DIA. GROUT PORT 25511&'0"" —\
- :

HSS_14x00xeg "
8% TALL \ / SRS INTD TRORR vl
b e, &k . -
S S
— 17 DIA. BACKER R0O
(TVP.)
O
[~~——ToP OF
/“ PRECAST GIRDER
PRECAST
GIRDER LONGITUDINAL SECTION THROUGH BLOCKOUT BLIND BLOCKOUT DECK CONNECTION
Figure 9 Deck to Concrete Beam Connection [U5]
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2.3 Beam systems

Decked stringer systems

Decked stringer systems are a common form of bridge in which the deck elements are placed on
longitudinal beams. The beams for example can be tee beams, I-shaped beams, U-shaped beams or box
beams. Also, systems with steel beams are common.

Figure 10 U-shaped Beams in a Decked Stringer System

The beams can be connected in transverse or in longitudinal direction. For steel beams there are many
possibilities of connections with screws, bolts or welds which will not be discussed here. Concrete beams
are most often connected with cast-in-place concrete closure pours.

Adjacent butted beam systems

In this system, parallel beams running in the longitudinal direction are pushed directly against one
another. The advantage is, that there is no need for deck forming and, in some instances, no need for
deck placement. Tee Systems can be divided into standard Tee Systems, Double Tee Systems and even
Triple Tee Systems. A special Tee System are Bulb Tees, which are precast prestressed concrete I-shaped
beams with a large bottom flange and a wide top flange. So, there can be many strands placed in the
bottom and the thin top flange can be used as formwork for a cast-in-place deck. [U5]

PURPOSE Prefabrication connection types
ANNEX 3 Connections for prefabricated elements INDEX a
CHAPTER Superstructure connections PAGE 12/35



AUTHOR n n K- PROJ.-NR. 04119

PROJECT Rail Baltica DATE 27.09.2019

Picture credit: © Fa. Spanbeton

Figure 11 Adjacent Butted Tee Beams

2.3.1 Longitudinal connections

Each beam is designed as an independent system so that there is no need to transfer moments from one
to another. A shear only connection is the most common connection used for every type of Beam.

Examples
Vergussmortel (grout) 5§ verzahnt (mechanical interlocking)
gem. DIN EN 1992-1,

6.2.5(2) .

: S ——

| |

[

| f | |
Ouervorspannung/ HH
(transverse prestressing) | !'

\ =

| \ Rundschnur aus (round cord of PU foam, #2,5cm)
PU-Schaum, 82,5 cm

Figure 12 Longitudinal Connection between beams [U4]
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CIF PARAPET

LOWGITUDINAL JOINT

DECK BULE TEE GIRCER
(TYP.)

WELDED TIE
CONNECTOR (TVFR)

Fal
TYPICAL SECTION / T
%( I
DECK EBILE TEE GIRDER N N

S
5 MAX.
-GI" MIM.
35" MAX.
PLAN VIEW
| @ JOINT | E JOINT & WELDED TIE
2" (Typ. )
L FILL KEVWAY (T
2 TTH GROLT FILL KEYWAY
Ll ¥ | ¥ WITH GROUT /— E D].!. x 4"
B G e 1 Tt 5 S e
¢ sLaB 1| - - ¢ SLAB T '
_____....4; 2> S = -
~ L. " FOAM BACKER :
i I Ll ROD 12 1{:3":6”
FLA
l{ﬁ - i
FLANGE SECTION 147 DIA- x &7 ROD
FLANGE SECTION
THROUGH LONGITUDINAL JOINT
AT WELDED TIE
Figure 13 Longitudinal Connection between Bulb Tee Beams [U5]
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AYER 'CONCRETE PAVEMENT (CONCRETE SLAB

ASPHALT PAVEMENT JONT

OVERPASS JOINT BETWEEN BEAMS UNDERPASS JOINT BETWEEN BEAMS

Figure 14 Longitudinal Joints between Beams [U10]
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2.3.2 Transverse connections

Transverse connections between precast concrete beams are often made using cast-in-place concrete.
The connection is mostly made by piers, but it is also possible to connect the girders in the field.

Examples
JOINT ¢ ¢ BEARING
| CONNECT BEAM ELEMENTS WITH
OVEFFOUR AND DECK_REINFORCING
APPROACH PANEL ' BRIDGE DECK E
SAW CUT & SEAL Lo = ¢ PIER
WITH_APPROVED JOINT = |
SEALER | =
] RP[IR
EXTEND REINF. FROM DECK Lo DECK OVERPOUR 7] DECK OVE
BEAM mm APPROACH sua_\ ‘ = |
AT YRy _ = L s = :
= < | =
PRECAST __|
BEANS i

| poLYSTYRENE  POLYSTYRENE
BLOCKOUT BLOCKOUT

1
|
_/ ,
oA
1
ELASTOMERIC FﬁD—/ \
TYPE 1 | CONCRETE PIER

TYPICAL LONG SECTION @ PIERS

CONCRETE ABI.ITDENT—/ \—ELASTMRIC PAD
TYPE 1

TYPICAL LONG SECTION @ ABUTMENTS

Figure 15 Transverse Connection between Beams over Pier and Abutment [U5]

ashington State D.O.T.

Figure 16 Transverse Connection between Beams in Field
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3 Connections between superstructures and substructures

Integral or semi-integral connections between superstructure and substructure are the most complicated
ones. Integral connections have to transfer shear as well as moments between the piers, abutments and
the superstructure. Only shear transferring semi-integral connections are less complicated but reduce the
stiffness of the construction.

The most common form of connections between superstructure and substructure is a cast-in-place
closure pour. Reinforcing extended from the precast elements forms the connection.

Examples
Ortbetonerganzung Quervorspannung (transverse
(cast-in-place concrete) post-tensioning)
Auflagerbalken
(cap beam) '\, J
=) S aaaRARRARAED 1
— \ gk- _E. — - 3131
;T E HHH llll-
w Inuns .2 : =u‘
\ 1
e e - i FT-Uberbay (precastsuperstructure)
f Langsvorspannung (longitudinal prestressing)
n J
ok
n 1
3.50, L
i 1
| FT-Widerlager
(precast abutment)
¥ Ortbetonpfahlkopfplatte

| (cast-in-place concrete pile cap beam)

Il { y waa) \\ T )
z W 0 Ortbetonpfihle
‘\_‘_ (cast-in-place concrete piles)

Figure 17 Integral Connection between Stringer and Abutment [U4]
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/—SL#B
C . - C - CJ - v i -’ w . -
= £
g - S,
. . * NS . ol v " -

BACKWALL—_| " || .

v -
“‘“:a{\z _ g .
2| ot
g R e
L. v s
L | 1 o =
i : —
STRUCTURAL CUNCRETE—-—-.__,____‘ ' oy

PRECAST CONCRETE BEAM

PRECAST CONCRETE
ABUTMENT — INTERNAL
REINFORCING NOT
SHOWN

24" MIN./

SECTION THROUGH PRECAST
CONCRETE INTEGRAL ABUTMENT

Figure 18 Integral Connection between Beam and Abutment [U5]
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B
4

Picture credit: © SSF

’ —— Pedestal Cast
Monolithically with
Plug Closure

.
>

\ Pre-Cast

Cap

T——— " Grout Joint

Revar Cage

* Fiction Collar 3
not shown for < — Plug
clarity " }

Figure 20 Connection between Cap and Pier [U9]
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Figure 21 Connection between Column and Bridge Deck [U8]
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4 Substructure connections

4.1 Pier elements
In the following the connections of the pier elements are treated. The pier elements are:

e Columns

e (Cap Beams

e Wall Piers
Cap Beams are only needed if the bridge is built on columns. Wall piers can be connected to the
superstructure without the use of cap beams.

41.1 Connections between columns and cap beam

For the connection between columns and cap beams extended reinforcing in the precast concrete piers is
a common method. The reinforcing bars are inserted in pre-drilled holes in the cap beams and then
potted. Additional post tensioning can be necessary.

Examples

cture credit: © Texas Depa

nl

Figure 22 Connection between Columns and Cap Beam
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DRALLED” smw\J 1% Dla- VERTICAL
:_/ CUT OFF PROJECTING

CAS C
FRECAST FIER -*P\ VERTICAL REINFORCEMENT
FLUSH WITH TOP OF
E%gu; OF ORILLED SHAFT

COLUMN OR DRILLED smn—/

BﬂEAKB&C[ T0 REUUIRE ELEVATION
5 NECESSARY

CUT OFF PROJECTING REINF.
FLUSH WITH TOF OF COLUMN
A OR CRILLED SHAFT

."‘u“‘ \
T~ CAST=IN-PLACE
LIY Ll CONMCRETE COLUMN
// I~
A ROUT DOWELS
DFTIONAL CONSTRUCT JON =] gﬁlsuw IENG IHTEI COLUMN DR
JOINT DRILLED SHAFT
o S e N -

SECTION THROUGH PIER CAP AND COLUMN

| COLUMN OR
ILLED SHAFT
COLUMN OR

URTLLED SHAFT 4" DIA, VERTICAL 4" DIA, VERTICAL
LI [nun‘r (T¥P) BUCT (TVP) oy

|

|

|

|

1

1

|

115" MIN.
4" MAX.

|
; >
|

- — - — - — _

PAD
GROUT FAI:I—/

1L5" MIN.
4" MAX,

SECTION SHOWING VERTICAL DUCTS SECTION A

Figure 23 Connection between Columns and Beam Cap [U5]
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CAST_IN FLACE CAP

REINE. NOT SHOWN o
—— N et oo
0T | coneeere coren ) i

LRI A SPONGE RUBEER
AASHTD M153 THPE 1
(TWP. )

NON-SHRINK GROUT
H H THREADED ANCHOR ROD

< PRECAST car\ N e
CONCRETE COLORED
SPONCE MBE\L\?’ A

ALSHTO M1 53

AST=IN-FLACE
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TOP ANCHOR PLATE (TYP. )——|
THREADED ANCHOR FOD——_|

PRECAST—_| H H - |
PIER CAF P |
3 TFE T (TWP-) .
NON-SHRINK mr—x\?’ ™ .
T et e tesespente S S - 1:1 SLOPE (TYP.) |
cuus'ca:mr&cm—f’ NON=SHRINK GROUT .
AASHTO MI53 TYFE 1 THREADED | -
(1 ST e 5 ANCHOR RO (TYP. ) I
CAST-IN-PL.ICE// H i CAST-IN-PLACE. COLUMN SECTIOND
Ly CAP REINFORCEMENT
BOTTON ANCHR— |
FLATE (TVP.) %' SHIT-OFF VALVE
FIR COFRUGATED. "

o eR— < .
b SHETN TURING (TYF.)
o T = ||
TP ANCHOR
QA PLAE (TP.) 4
l
A

WASHER (TYP.)— |
THREADED ANCHOR
i SR o e
NUTS AND 1 WASHER
(TYP. REQ'D)
PRECAST CAP—
¢ coLumy o FEINF- NOT SHOW
[RILLED SHAFT BN
@Tllimﬂl}ﬂ] TlNﬂIlimm 1 ] CONCRETE COLORED
4 PRECAST CON R ITTINRRIRTInRnin] SPONGE RIRBER
MEMEER VERTICAL DIKT E [ = AASHTO M153
&4 - — g TRE 1 (TYP.) _/
nalu.m smrr | E | = CONCRETE_COLORED
= - _F _ AASHTO M153
= - = Y mET T r_/
3 | AE NON-SHRINK cRoT—/ | A
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¢ THREALED ANCHOR TOCTTITT [T ON-SHR BOTTOM ANCHOR——
AT ' L
—— THREADED ‘"P"W
f v —
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Figure 24 Connection between Bent Cap and Column [U5]
PURPOSE Prefabrication connection types
ANNEX 3 Connections for prefabricated elements INDEX a

CHAPTER Substructure connections PAGE 23/35



AUTHOR

PROJ.-NR. 04119

PROJECT Rail Baltica DATE 27.09.2019
) PRECAST FIER CaP
PEDESTAL >
‘m"\|_|.
< \ | /
‘/"\\ |
o
_/\ ‘ ! "‘- 1 CROUT
SEE UETAIL & |
‘ : ‘ PRECAST CONCRETE —
:t CAP BEAM
T 1 C .
‘ i ‘ SPLICE JOREL——_
E EPOXY JOINT !
3 NICAL C
G (MATCHCAST ‘ | ‘ »Ems;ﬁ%u t{lﬁiﬁgﬁ—\
Z B
E n

VERTICAL COLUMN——

STEEL (TYP.}

PRECAST CONCRETE —|

CAF BEAM

PRESTRESSED CONCRETE:
PILES (TYP.!}

ELEVATION

1" GR[IJT—\

PRECAST CONCRETE COLIMN

VERTICAL COLUMN STEEL

SPLICE DOWEL—

MECHANICAL—-_
COUFLER

4

[z,

DETAIL A
Figure 25 Connection between Cap Beam and Coloumn
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4.1.2 Connections of pier element to pier element

Columns and Pier Walls often can’t be prefabricated in one piece, so connections between pier elements
are necessary. Similar to the connections between cap beam and column predrilled holes for inserting
reinforcing bars can be used. The joints are epoxy bonded together and the whole pier gets post-
tensioned.

Examples
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Figure 26 Connection of Pier Wall to Pier Wall [U5]
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Figure 27 Connection of Column to Column [U5]
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Figure 28: Reinforcement cage for prefabricated elements, to ensure the right position
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Figure 29 prefabricated element drilled part; connection prior to Figure 30 prefabricated element reinforcement part,
connection connection prior to connection

Figure 31 connection after connection, before grinding Figure 32 connection after connection, after grinding
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413 Connection of pier elements to footing

The Connection between pier elements and footing is pretty much the same as between pier elements.
Because footings are mostly made of cast-in-place concrete there are two ways to connect a precast pier
element to the footing:

One opportunity is to bring the pier element with extended reinforcing bars in place, using temporary
support and to form the footing around it.

Second opportunity is to connect both elements through reinforcing bars inserted in predrilled holes like
shown before. This system needs to be post-tensioned.

Examples

Figure 34 Connection of Column to Footing

Figure 33 Connection of Column to Footing
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Figure 35 Connection of Column to Footing [U5]
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Figure 36 Connection of Column to Footing [U5]
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4.2  Abutment systems

Integral abutments are connected to the superstructure, so the soil forces can be transferred to it and
the abutment doesn’t have to resist it. Therefore, it can be supported on a single or double row of piles
and is designed to move with the bridge due to thermal cycles.

42.1 Connection between piles and abutment cap

The connection which will be treated in the following is the connection between the piles and the
abutments stem. There are two main ways to connect a prefabricated abutment stem to concrete piles
[U5]:

1. Extended reinforcing from the piles can be inserted in pre drilled holes in the abutment
stem element. After placement, the holes are filled with non-shrink concrete.

2. The piles can also be embedded in pockets in the abutment stem element. After
placement the void gets filled with non-shrink concrete as well.
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Figure 37 Connection between Abutment Cap and Piles [U5]
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Figure 38 Connection between Abutment Cap and Pile [U5]
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4.2.2 Connection between abutment stem and abutment cap

Connections between abutment stems and abutment caps can easily be made with extended reinforcing
bars which are inserted in pre drilled holes. Non-shrink concrete or grout is used to complete the
connection.

Example
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Figure 39 Connection between Abutment Cap and Abutment Stem [U4]
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Figure 40 Connection between Footing and Abutment Stem [U5]
PURPOSE Prefabrication connection types
ANNEX 3 Connections for prefabricated elements INDEX a

CHAPTER Substructure connections PAGE 33/35



AUTHOR PROJ.-NR. 04119

PROJECT Rail Baltica DATE 27.09.2019

423 Connection between adjacent abutment atems

If the abutment stem can’t be prefabricated as one piece, there is need for a connection between the
elements. Normally there is no need for a complicated connection. Small closure pours combined with
post-tensioning to transfer shear between the elements are sufficient.

Example
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Figure 41 Connection between Adjacent Abutment Stems [U5]
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