ACEC/Maine DOT Bridge Design Subcommittee
MEETING MINUTES

11 June 2013

Location: MaineDOT Room 317A/B

Wayne Frankhauser MaineDOT

Chris Snow GZA

Steve Hodgdon VHB

Laura Krusinski MaineDOT

Leanne Timberlake MaineDOT Time: 1:00PM - 2:15PM
Marie Malloy MaineDOT

Jason Gallant CMA Engineers

Craig Weaver Kleinfelder

Steve Percassi Erdman Anthony Notes Taken By: Steve Hodgdon

This is the second quarter ACEC/MaineDOT Bridge Design Subcommittee meeting.

Information from MaineDOT

The 2-year (2014/2015) work plan is now posted on line. Many of the
projects will be kicked-off this summer and fall.

The 2013 bridge load ratings have been assigned. Leanne Timberlake is
assembling another batch of ratings for assignment in 2014.

The Department continues to see competitive construction bids. Nearly all
projects are coming in at or below the PS&E estimate.

The Department is short-handed with contract specialists and looking to hire
another. She also reiterated that consultant invoices need to be complete and
include all the necessary backup including timecards, A-1 sheets (when there
is a pay rate change or new person), and documentation of all
receipts/expenses. Only approved wage rates may be billed.

The MaineDOT Chief Engineer is retiring the end of June. Finding a
replacement is in progress.

The scheduled date for the new Standard Specifications Book is January 2014.
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0 The Chief Engineer is working on the review of the Chapter 5 rewrite of the
Bridge Design Guide (BDG). The Department hopes it will become part of
the BDG once all comments are addressed and final revisions incorporated.

0 Copies of the last three (3) Designer Meeting minutes (5/1, 5/15, and 5/29)
were distributed by the Department (see attached). Two of the meetings
consisted of presentations. One by DS Brown on a spray applied deck
membrane system (Deckguard) and the other by Lochner on their Route 1
Gateway bridges in New Brunswick, Canada.

= The May 15 meeting included an assessment of elastomeric bearing
design inconsistencies in the Bridge Design Guide, Specifications, and
AASHTO. The Department will work on drafting revisions to the
BDG and Specifications for internal review.

=  The May 15 meeting also included “lessons learned” regarding a box
culvert project on Mount Desert Island and splice locations for steel
finger joint assemblies.

0 MaineDOT is in final design of a NEXT beam bridge in Kittery that includes
carbon prestressing strands. The project includes techniques from the latest
ABC Toolkit manual that was recently published and funds from a SHRP2
Grant. Itis anticipated to be advertised in January 2014.

» Strip Seal or Gland Seal Expansion Joints

0 MaineDOT’s current gland seal detail is not performing well and the
Department is considering revisions for improved durability. The consultant
members presented the Department with an overview of expansion joint
details and practices used in neighboring states including: New York,
Pennsylvania, Connecticut, Massachusetts, Vermont, and New Hampshire.

0 Connecticut — Craig Weaver provided a packet (see attached) to the
committee with a summary of the Connecticut DOT Expansion Joint Systems
including a 2/25/2011 memorandum that includes revisions to their strip seal
expansion joint for new construction and rehabilitation projects.

o0 New York and Pennsylvania — Steve Percassi provided standard detail sheets
used by each of these states (see attached). Also, Steve noted that NYSDOT
prefers/uses the modular joint compared to the finger-type joint.

0 Massachusetts and Vermont — Steve Hodgdon provided information and
details by each of these states (see attached). VTrans does not use a gland-
seal as a standard. They have been using their “Vermont Joint” for many
years. Massachusetts does use a strip seal.
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0 New Hampshire — Jason provided NHDOT details and guidelines from their
Bridge Design Manual (see attached). The New Hampshire joint details are
robust in comparison to the other state details presented.

» Subcommittee Rotation
0 Steve Percassi has his last meeting at the Q3 meeting this year. Keith
Donnington is taking his place starting at the Q4 meeting this year.

» Future Meeting Topics

0 Steve Percassi will prepare and summarize their recent experience
rehabilitating and strengthening a concrete through girder bridge using FRP
wrap.

o Laura Krusinski noted that some research projects are expected to be complete
at the University of Maine. The projects included a compilation of pile load
test data and potential refinements in the Nordlund method for capacity in/on
rock. Once the projects are finalized, the information can be discussed at a
future meeting.

» Next Meeting Date

0 Tentatively August 20, 2013 at 1:00 PM, MaineDOT Conference Room
317A/B. Wayne will send a confirmation email.

Attachments:
Designer Meeting Minutes from May 2013
Expansion Joint Information from NY, PA, CT, MA, VT, and NH

I have attempted to summarize discussions held during this meeting as accurately as
possible. If there are any items discussed herein that are misrepresented in any way,
please contact me within ten working days. In the absence of any corrections or
clarifications, it will be understood that these minutes accurately summarize the
discussions at the meeting.

Respectfully Submitted,

Steven Hodgdon
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Wednesday, May 1, 2013
Conference Room 317 A&B
1:00 - 2:30 PM

1) Deckguard™ Spray Membrane — Edwin Bechstein

http://lwww.dsbrown.com/Bridges/Deckguard.aspx




Attendees: Mike Wight, Jonathan Buck, Joel Veilleux, Roger Naous, Devan
Eaton, Doug Gayne, Joe Stilwell, Garrett Gustafson, Brian Reeves, Rich
Myers, Wayne Frankhauser and Dale Peabody

1) Deckguard™ Spray Membrane — Edwin Bechstein

Bill Kudrenski, D. S. Brown’s consultant, gave a presentation on spray
applied membranes. Edwin Bechstein of D. S. Brown handed out
datasheets on Deckguard™ Spray Membrane (digital version linked below)
and discussed the specifics of this product. :

DS Brown Datasheets

Notable aspects of the Deckguard™ Spray Membrane

Requires special tack coat applied by membrane applicator
Manufactured in United States

Recommend increased thickness on curves and grades over 4%.
Cast aggregate into additional membrane layer to improve pavement
bond.

$5.50-10.00/sq ft. Larger and simplistic applications drop the price to
the lower end of the range.

Aggregate can also be cast into the membrane to run traffic on it.
$7.50-12.50/sq ft

Currently exploring options for northern New England applicators
Can coat pipe piles

D. S. Brown to send special provisions

Identification of a trial deck for this product is underway.
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Wednesday, May 15, 2013
Conference Room 317 A&B
1:00 - 2:30 PM

1) Elastomeric Bearing information/update — Brian Reeves (45 minutes)
2) Mount Desert lesson learned — Rich Myers (20 minutes)
3) Weld location for staged finger joint construction — Devan Eaton (5 minutes)




Attendees: Rich Myers, Brian Reéves, Devan Eaton, Wayne Frankhauser, Mike
Wight, Roger Naous, Bob Bulger, Joe Stilwell, Joel Veilleux, Brian Nichols, Nate
Benoit, Mark Parlin and Garrett Gustafson

1) Elastomeric Bearing information/update — Brian Reeves (45 minutes)

-Review of the Bridge Design Guide (BDG), Maine DOT Standard
Specifications, and standard notes confirmed that updates are necessary to
bring each up to date with current AASHTO standards. It was noted that
suppliers feel the limitations of current Maine DOT practices are overly
restrictive. An outline of the BDG review in comparison to the current
AASHTO LRFD Bridge Design Specifications is attached.

Designers should note that it is only necessary to specify a single shear
modulus number. The supplier is allowed a +/-15% range from the specified
value and the designer should check their design for the minimum and
maximum ends of this range.

Brian Reeves will draft revisions to the appropriate sections and present
these changes at a future designers meeting.

2) Mount Desert lesson learned — Rich Myers (20 minutes)

A recap of the lessons learned on this project is attached. Additional key
points discussed are outlined below with numbering corresponding to the
attachment.

1. Price was also affected by being located on Mount Desert Island and
abutting Acadia National Park.

3. Despite typical practice, in rare instances it may be necessary to have
a written agreement with the town allowing the contractor to use a town
parking lot. In this case, utility work necessitated use of the parking lot
and due to the high summer demand for parking, a clear agreement
with the town before construction would have been advisable.

5. Tide gates are typically used in cases with a large hydraulic head.
Additional research is necessary to specify appropriate tide gates for
lower flow, catch basin outlet applications.

9. Field fit up issues were addressed by saw cutting and grouting

3) Weld location for staged finger joint construction — Devan Eaton (5 minutes)

Reminder to designers that break lines in finger joints should not be located
through a finger. Standard detail attached.




April 22,2013
Elastomeric Bearings

Bridge Design Guide Review for conflict with current LRFD Bridge Design
Specification (6" Edition 2012)

BDG 4.11.3 Steel-Reinforced Elastomeric Bearings

P1: AISI/NSBA Guide Spec (draft 2003)
- Outdated and inconsistent with references at end of Chapter 4
P2: OK
P3: Shear Modulus for design is 100 to 130 psi
' - Appendix D.10 Standard Note #1 uses inconsistent shear modulus range stating
80-175 psi :

- LRFD 14.7.5.2 Materials Properties
* 80-175 psi
*+/-15%
* Min. of 80 psi

- LRFD Table 14.6.2-1 Correlated Material Properties
* Hardness (Shore A) = 50, Shear Modulus 95-130 psi
* Hardness (Shore A) = 60, Shear Modulus 130-200 psi

P4: Necessity? :

BDG 4.11.3.1 Design Rotation

-LRFD has removed rotation for Steel-Reinforce Elastomeric Bearing and the
Department does not allow Cotton-duck Pads (CDP). REMOVE SECTION

BDG 4.11.3.2 Design Movement

P1: temperatures in the range of 60° F to 90° F
- Appendix D.10 Standard Note #7 uses inconsistent temperature range stating
65° Fto 90° F.
- LRFD design temperature range is -30° F to 120° F
*What temperature range should the Designer use; I have adopted use of
the greater of -30°F to 90° F (120°.F Range; Controls) and 60° F to 120° F (60° F
Range).

BDG References

AISI/NSBA Steel Bridge Collaboration Task Group 9, 2002 (draft), Guide Specification
for Steel Bridge Bearing Design and Detailing, December 10
- Outdated, Newer Version 2004

AISI/NSBA, 1996, Steel Bridge Bearing Selection and Design Guide, December
- Outdated, Newer Version 2006
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Subject: Mt. Desert, Stanley Brook éridge #5570, WIN 016718.00 (Route 3 over Stanley Brock)

Lessons learned

10.

11

12.

13.

14.

15.

Need to program more money especially considering 1.2 bankfull width requirements, 2’ raise in grade to deal
with sea level rise and esthetic issues for a tourist town.

Programmed $500,000° ’

Current total project cost $2,128,362

Need better communication with the public and town officials on the construction scheduie. The construction
schedule along with the traffic impacts should have been discussed in more detail. A formal construction

‘schedule should have been developed by MDOT to use as part of the public process.

Should have had a discussion with the town impacts to the beach parking lot with a possible agreement before:
construction.

Do not use pavement for beach access when the ramp is impacted by tides or wave action. The VE for the boat
ramp should not have been approved by MDOT.

Reconsider use of tide gates on the end of closad drainage system on future projects. Tough to specify. The
final gates are lightly open at low flow conditions.

Need be sure to ask towns about special events such as running events ( i.e. marathons).
Consider alternative contracting method iike A+ B hidding to-reduce construction time

Need to the modify timber rail spec to insure that there are no markings on the rail. Also need to make sure the
specification is enforced.

Need to be sure to enforce the box culvert spec in the fab shop. Some pieces did not meet tolerance
requirements that had to be addressed in the field.

Need to clarify the 534 spec on what is allowed for connection details between pieces for precast elements.

When using new products (i.e. Stainless steel rebar), MDOT needs to educate contractors, suppliers and
fabricators.

Need to be aware of sediment issues for culverts located on beaches in coastal locations. Significant volumes of
materials can be moved in and out of culverts in these locations.

Need to be clear with contractors on what is happening with the aerial utilities in regards to installation of the
box culvert.

Need to research existing drainage systems before design need drainage system.

Need to clarify planting specification for plantings in riprap. Need to use natural pockets in riprap between
stones whenever possible.




16. Need more time in the project schedule to get ROW from the Federal government. The project was advertised
with the ROW process not complete with the Acadia National Park property.

17. MaineDOT extended the sidewalk at the wesfer!y end of the project per the town’s request. The town wants to
extend sidewalk beyond the project to the west. This issue should ideally have been addressed before

advertise.

18. Need to properly seal off old discontinued drain pipes that are encountered during construction.

Michael Wight; P.E.
Senior Structural Designer
Maine Department of Transportation
Bridge Program — North Team '

15 State House Station

Augusta, Maine 04333-0016

Office 207-624-3435

Fax 207-624-3491

Michael. wight@maine.gov
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Wednesday, May 29, 2013
Conference Room 317 A&B
1:00 - 2:30 PM

1) Bridge names and numbers for strut to bridge projects — Wayne (5 mins)
2) Design of Route 1 Gateway bridges in New Brunswick, Canada —
LOCHNER presentation (60 minutes)

e General overview of the project

e SDCL, Simple for Dead Load, Continuous for Live Load detailing

¢ River foundations (2 m diameter driven piles)

e QOptions for construction and structure type at the Digdeguash River crossing (8 m tides, steep
rock faces, adjacent structure, skew, etc.)




Attendees: Mike Wight, Wayne Frankhauser, Brian Nichols, Garrett
Gustafson, Laura Krusinski, Kate Maguire, Nate Benoit, Bob Bulger, Rich
Myers, Devan Eaton, Brian Reeves, Joel Veilleux and Joe Stilwell

1) Bridge names and numbers for strut to bridge projects — Wayne (5 mins)

Please see Ben Foster as early as possible if you are working on a strut
to bridge project.

2) Design of Route 1 Gateway bridges in New Brunswick, Canada —
LOCHNER presentation (60 minutes)

Brian Byrne of H. W. Lochner, Inc. gave a presentation on the Route 1
Gateway bridges in New Brunswick, Canada, just over the border from
Calais. The presentation is linked below.

Lochner Presentation
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\W/y Bright People. Right Solutions.

Summary of Expansion Joints Specified by the
Connecticut Department of Transportation

Table of Contents

A. Bridge Design Manual

1.

Asphaltic Plug Expansion Joint System (Section 7.1)
e Total Movement < 12" for Skews < 45 degrees
e Total Movement < 5/8” for Skews > 45 degrees (Superseded)

Elastomeric Concrete Expansion Joint System (Section 7.2) (Superseded)
¢ Total Movement Between 3” and 4”

Finger Joints (Section 7.3)
e Total Movement > 4”

Modular Expansion Joint System (Section 7.4)
e Total Movement > 4”

Silicone Expansion Joint System (Section 7.5)

o Total Movement Between 1}2” and 3” for Skews < 45 degrees

e Total Movement Between 5/8” and 3” for Skews > 45 degrees
(Superseded)

B. Revisions to the Bridge Design Manual

6.

7.

Memorandum Regarding Revised Asphaltic Plug Expansion Joints (Dated
June 18, 2012)

Memorandum Regarding Revised Strip Seal Expansion Joint System (Dated
February 25, 2011)

e New Construction

¢ Rehabilitation

151 Capitol Street, 2nd Floor, Augusta, Maine 04330 p | 207.623.0648 f| 207.623.0486




CONNECTICUT DEPARTMENT OF TRANSPORTATION BRIDGE DESIGN MANUAL

10.1.4 Temperature Range

The temperature range used for the calculation of thermal movement of deck joints shall
be 120°F. This temperature range is based on a mean low temperature of -10°F and a
mean high temperature of +110°F. The median temperature for design of joints shall be

+ 50°F.

10.1.5 Coefficient of Thermal Expansion

For the design of deck joints, a coefficient of thermal expansion shall be taken as
6.4x10%°F. This equates to approximately 2%" total movement for a 300-foot long

bridge.
10.1.6 Movement Due to Seismic Events

If the bridge is designed for seismic events where significant movement is important to the
proper function of bridge elements (such as seismic isolation bearings), the movement due
to seismic forces shall be accommodated in the design of the joints. For other bridges, the
joint need not be designed for seismic movement, and should not be designed to survive

the seismic event undamaged.

10.2 TRANSVERSE JOINTS
10.2.1 Fixed Joints
10.2.1.1 Abutment Joints

For fixed joints at abutments, the first preference for joint type should be the Asphaltic
Plug Expansion Joint System. ;

10.2.1.2 Pier Joints

For fixed joints at piers, the first preference for joint type should be the Asphaltic Plug
Expansion Joint System. )

10.2.2 Expansion Joints with Movement Up to 5/8”

10.2.2.1 Abutments Joints

For joints at abutments where the total movement is less than 5/8”, the first preference
for joint type should be the Asphaltic Plug Expansion Joint System.

10.2.2.2 Pier Joints

For joints at piers where the total movement is less than 5/8”, the first preference for
joint type should be the Asphaltic Plug Expansion Joint System.

10-2




CONNECTICUT DEPARTMENT OF TRANSPORTATION BRIDGE DESIGN MANUAL

10.2.2.3 Box Culverts

For joints along the side edges of reinforced concrete box culverts, the first preference
for joint type should be a sawed joint in the Bituminous Concrete (Class 1) Overlay

filled with Silicone Joint Filler.
10.2.3 Expansion Joints with Movement Between 5/8” to 1%”

10.2.3.1 Normal Bridges

The first preference for joint type should be the Asphaltic Plug Expansion Joint System.

10.2.3.2 Skews

For joints with skews greater than 45°, where the effects of skew cause significant
racking (transverse movement) of the joint, and where the length of travel of the truck
wheels can cause severe rutting, the first preference for joints should be Elastomeric
Concrete Headers with a Silicone Sealant (“Silicone Expansion joint System”).

10.2.3.3 Pin and Hanger Joints

For existing joints that have pin and hanger expansion devices connecting the beams
where there is potential for differential vertical movement across the joints, the first
preference for joints should be Elastomeric Concrete Headers with a Silicone Sealant

(“Silicone Expansion Joint System”).
10.2.4 Expansion Joints with Movement Between 1 %" and 3”

For joints where the total movement is between 1%” and 3”, the first preference for joints
should be Elastomeric Concrete Headers with a Silicone Sealant (“Silicone Expansion Joint

System”),
10.2.5 Expansion Joints with Movement Between 3” and 4”

For joints where the total movement is between 3” and 4”, the first preference for joints
should be Elastomeric Concrete Headers with a Neoprene Strip Seal (“Elastomeric -
Concrete Expansion Joint System”).

10.2.6 Expansion Joints with Movement Greater Than 4”
10.2.6.1 Joints at Abutments

10.2.6.1.1 Modular Joints

Modular expansion joints may be used at abutments, provided that the distance
between the abutment backwall and the ends of the beams and diaphragms is kept
to two feet minimum in order to facilitate inspection and future maintenance.

10-3




CONNECTICUT DEPARTMENT OF TRANSPORTATION BRIDGE DESIGN MANUAL

10.2.6.1.2 Finger Joints

Where a proper drainage structure can be constructed behind the abutment
backwall, an open finger joint can be considered. The drainage structure should
be provided with an access door or manhole for cleaning. The structure should
also be connected to a storm drainage system or a standard outlet. Where the
bottom of the drainage structure is not the top of the abutment footing, a two feet
deep sump should be detailed to catch sedimentation.

10.2.6.2 Joints at Piers
10.2.6.2.1 Modular Joints

The first preference for joint type at piers should be Modular expansion joints. The
distance between adjacent diaphragms shall be kept to two feet minimum in order
to facilitate inspection and future maintenance. The beam-ends may be kept closer
if proper maintenance can be accomplished. Joint manufacturers should be
contacted for specific requirements for each joint.

10.2.6.2.2 Finger Joints

Where the location of the joint is at the crest of a vertical curve, an open finger
joint can be considered. A drainage trough shall be provided that is connected to a

proper piping system (see Section 11).
10.3 LONGITUDINAL JOINTS

10.3.1 Deck Joints

Longitudinal deck joints should be avoided wherever possible due to problems with
motorcycle safety and difficulties associated with the intersection of the transverse deck
joints. If longitudinal joints are unavoidable, they shall be located out of the traveled way.
Since differential vertical movement is common in longitudinal joints, the only joints that
should be considered are Elastomeric Concrete Headers with a Silicone Sealant or a
Neoprene Strip Seal. A Silicone Sealant is preferred.

10.3.2 Concrete Median Barrier

Where split concrete median barrier is used, the longitudinal joint between the barriers
should not be sealed. A one-inch open joint should be detailed for this situation.

10-4







Sawcut prior to removal
of Bituminous Concrete .
See Design
Overlay (Typ) Guidelme 3
¢ Joint

| Bituminous Concrete Overlay 10° 10"

on Membrane Waterproofing.

Bridging Plate - 8" x %" min,

Binder with aggregate

I‘ ' See Design
Guideline 3 YN B IS Rar S, o=
B
. S Loatng P —fIN
; Backer rod
. S
| / A

‘ _ / _ . \Bridge Deck, Approach
f Bridge Deck Joint opening Slab or Approach Pavement

PLAN NOTES;
1. Remove new bituminous concrete overlay and membrane waterproofing. Replace with

Asphaltic Plug Expansion Joint System. To be paid for under the item “Asphaltic Plug
Expansion Joint System". (See Special Provision)

DESIGN GUIDELINES:

1. Asphaltic Plug Expansion System shal/ be used at fixed and expansion /omts
| with computed movements from 0" fo 1 %" based on a moderate climate in

I accordance with AASHTO.

1 2. Asphaltic Plug Expansion /omts sha// be installed when the ambient air
i temperature is between 40° F and 80° F.

1 3. Bituminous Concrete Overlay depth shall be indicated.

Issue Date:

! ' CONNECTICUT ASPHALTIC. PLUG — 1;/115
BRIDGE DESIGN EXPANSION JOINT SYSTEM Plate Number

| MANUAL 7113

( " : . 5y o
- TotaL Movemens < 1Y (stew = 45" | ToraL Movemenr < % (sKew >45>

!




Non-sagging silicone
sealant (see Note 2)

Closed cell backer
rod (see Note 1)

Asphaltic Plug

(pansion ing sili
. Non-sagging silicane
Joint System sealant (see Nofe 2)

Closed cellbacker
rod (see Note 1)

Asphaltic Plug
Expansion

Joint System

ASPHALTIC PLUG EXPANSION JOINT TREATMENT
AT PARAPETS AND MEDIAN BARRIER

NOTES:

1: The Closed Cell Backer Rod shallbe placed a minimum of 2" from the outside
face of parapets and median barriers.

2: The non-sagging silicone sealant shall be placed on the backer rod %" thick. At
the gutter, the silicone sealant shallbe placed flush with the outside face of concrete.

3: Prior to installing the silicone sealant, clean joint sides by sandblasting. Dust shall be
removed by the method approved by the Engineer. This work shallbe paid for under
the item "Asphaltic Plug Expansion Joint System”. (see special provisions)

lssua Date: 10/03

CONNECTICUT .
ASPHALTIC PLUG Rokion Del

BRIDGE DESIGN EXPANSION JOINT SYSTEM o o
MANUAL 7.4.1b




THIS PAGE IS INTENTIONALLY BLANK.

CONNECTICUT
BRIDGE DESIGN
MANUAL

lssue Date;

10/03

Revision Date:

2M

Plate Number:

7.2.1a




¢ Roadway ~

\_
5 $

v

JOINT TREATMENT @ GUTTERLINE # < 35° |

lssus Dats;
CONNECTICUT ELASTOMERIC CONCRETE wr— |
BRIDGE DESIGN EXPANSION JOINT SYSTEM |
MANUAL 7210 |
[

n " )
TaTAl_ MovEMEN T 3" -4 \




Form parapet with blockout
for Elastomeric Concrete
Expansion Joint System

Tum extrusion up 30° and
form with elasfomeric
concrete

Elastomeric Concrete

Expansion Joint System\

SECTION ( >

JOINT TREATMENT AT CONCRETE PARAPET

DESIGN INFORMATION
1. This plate shall be used in conjunction with Plate 7.2.1b and 7.2.1d.

CONNECTICUT
BRIDGE DESIGN EXPANSION JOINT SYSTEM o o

lesus Date:

10/03

ELASTOMERIC CONCRETE Rovon O

MANUAL 721¢c




%" Fixed plate (galv.)
Parapet face

% Sliding plate (galv.)

Countersunk mounting
screw (galv.)

SECTION

DIRECTION OF
’ = " TRAFFIC

Jointopening

CONNECTICUT
BRIDGE DESIGN
MANUAL

ELASTOMERIC CONCRETE
EXPANSION JOINT SYSTEM

lesue Dais;  10/03

Revision Date: 01/05

Plate Number:

7.2.1d




Tack weld threaded stud to fop

of extrusions. (Remove after pour)

Provide slotted holes for

temperature adjustment \

Temporary support angle

ﬁ ¢. . (min.)

Shim block (Typ.)

CONNECTICUT
BRIDGE DESIGN
MANUAL

ELASTOMERIC CONCRETE
EXPANSION JOINT SYSTEM

lssue Date: 10/03

Revision Date:

Plats Number;

7.2.1e
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Thread 3"

1" 1-9 Swedged

eanlf- 2|- 0" -
% I |
;_l- _ 3:1 i 6" 7; 811" 61&n
g U0 | | # @ 1-0" Space halfway
Anchor bolt . . between each 1" Anchor bolt
AN | I
\i | / Trowel finish
|

Anchor bolt |
‘ . TI/ / #4 @ Each swedge bott < 1-1"
] mx — ©
\ e
o Z )
2= C T 3" Cover
® 1
LI 22
|
_{ ]
&,’ N R .
f"‘(l}% @ 1o "N\ 11 #5 As shown
. L Allreir;forcingt etg gg’\ée 2" cover
L §/\ - 3. exceptas no fwise.
6" -6
lssua Date; 10/03
CONNECTICUT FINGER JOINT DETAILS o T
BRIDGE DESIGN AT ABUTMENT ———
MANUAL (BACKWALL SECTION) 733
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AT ABUTMENT

FINGER JOINT DETATILS
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L Install Modular Joint, see_special
Bituminous Concrets ‘ provision "Prefabricated Expansion
Overlay on Membrane | Joint (Movement Capacity { _ _)")"
Waterproofing. See

Design Gulideline 6 : @ Joint 1'-0" Concrete
3 -#6 Bars
(Typ) 2" Cover

I
|
I header (Typ.)
I
I
I

J(TVP-)

asaxsa FQE\ 1/

>

/\,

TYPICAL SECTION

PLAN NOTES:

1. See special provision "Prefabricated Expansion Joint (Movement Capacity (_ ) ")"

DESIGN GUIDELINES:

1. The temperature range used for computation of movement shall
be based on a moderate climate in accordance with AASHTO.

2. The required movement capacity of each joint shall be
determined by the Designer and shown on the plans.

3. The contract plans shall show a blocked out area for the
Modular Joint. The manufacturer will be responsible for the

Joint and anchorage details in accordance with the special
provisions.

4. Modular joints should be used for joint movements greater
than 4" at piers.

5. Depth of Bituminous Concrete overlay shall be indicated.

lssue Date: 10/03

CONNECTICUT
BRIDGE DESIGN
MANUAL

MODULAR EXPANSION
JOINT SYSTEM

Revision Date:
2111

Plate Number;

14.1

Tatar Movemenr > 4"




Bridge Deck

Bituminous Concrete
Overlay on Membrane
Waterproofing. See
Design Guideline
4

See Plan Note 1

Elastomeric

Concrete (Typ.)

Bridge Deck or
Approach Slab

= AN

See
Plate 7.5.1¢
8" ! 8"
(min.) ! (min.)
g ! Silicone
. ||| /sealant
ol
:
’ N

) AN
-, o .
. b
N TN

> o

PLAN NOTES;

DESIGN GUIDELINES:

(E Joint \Backer rod 25% larger

1. Remove new bituminous concrete overlay and membrane waterproofing and replace
with Silicone Expansion Joint System. To be paid for under the item “Silicone
Expansion Joint System". (See Special Provision)

2. Depth of Bituminous Concrete Overlay shall be indicated.

than joint opening

9. Silicone sealant shall be installed when the ambient temperature is between 50° F and 80° F.

1. Silicone Expansion Joint System shall be used at expansion
Joints with computed movements between 1 %" and 3"

MANUAL

CONNECTICUT
BRIDGE DESIGN

SILICONE
EXPANSION
JOINT SYSTEM

lssue Date: 10/03

Revision Date: 2111

Plate Number:

7.5.1a

1,
ToraL MovemenT 12 -

3" (sxew 545°> * Torar Movement o - 3" (SkeW > 457)




Vean
\
\ _J/
ST O S
\ >
\
\
Elastomeric concrete
header

JOINT TREATMENT @ GUTTERLINE @ > 35°

(8
' W ¢ Roadway
% g

e

4" ’\/-\ Silicone
M\
e ML-\ N\ J

W I TITTNTTT T R T 77 T ey
\ SO
S \Elastomen’c concrete
I\r J

header

JOINT TREATMENT @ GUTTERLINE ¢ < 35°

lssus Date; 10/03
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MANUAL JOINT SYSTEM 75.1b




Form parapet for Silicone
Expansion Joint System

Silicone Expansion
Joint System

LR AR SR (R A T U2 b
2

SECTION ( >

JOINT TREATMENT AT CONCRETE PARAPET

DESIGN INFORMATION

1. This plate shall be used in conjunction with Plate 7.5.1b and 7.5.1d.

lssus Date: - 40/03
CONNECTICUT SILICONE Revision Date;
BRIDGE DESIGN EXPANSION T




JOINT TREATMENT AT CONCRETE PARAPET

Jointopening | , —
- 7S
4
a . . R - - =
A A . X
g L. . N
VIEW /"8

CONNECTICUT
BRIDGE DESIGN
MANUAL

SILICONE
EXPANSION
JOINT SYSTEM

lssue Date: 1003
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Perpendicular Opening = A cos @

Silicone Joint Sealant

\See Note 1.

JOINT OPENING TABLE ss9 Mot 3

Header Install Perpendicular

Temperature Joint Opening
Deg. C (Deg.F) (in.)

10°C (50°F) \/\ \/\

13°C (55°F)

16" C (60°F)

18°C (65°F) _

2°C 00°F) ElastomHZI;%ecr:soncmte
24°C (75°F)

21 C (80°F) SILICONE EXPANSION JOINT SYSTEM

PLAN VIEW

DESIGN INFORMATION:

1. The joint opening along the skew (Dimension A) shall be set such that it is
equal to the actual computed movement at the Jolnt at 10° C (50° F).

2. The temperature range used for computation of movement shall be as speclfied
in Division 1.
3. The designer shall provide a table on the plans specifying the perpendicular

opening to be provided at all header installation temperatures between
10° C (50° F) and 27° C (80° F).

lssus Date: 01/05

CONNECTICUT SILICONE Revei D

BRIDGE DESIGN EXPANSION e
MANUAL JOINT SYSTEM 7516




CONSULTING ENGINEERS
GENERAL MEMORANDUM 12-03

STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION

BUREAU OF ENGINEERING AND
CONSTRUCTION
OFFICE OF ENGINEERING

New Bridge Design Standard Practices

Revised Asphaltic Plug Expansion Joint

Revised Approach Slab Limits

June 18,2012

To:  CONSULTING ENGINEERS

The Bridge Design Standard Practices are hereby revised to include new
standard practices regarding selection and use of the “‘Asphaltic Plug Expansion Joint
System,” an update to the special provision for the “Asphaltic Plug Expansion Joint
System,” and revised limits for the design of bridge approach slabs on bridges with

sidewalks (enclosed). The revised special provision for the “Asphaltic Plug -

Expansion Joint System” is posted electronically on the Department of

Transportation’s (Department) website in the “Owned Special Provisions” folder -

located under “Contract Development and Cost Estimating,” The Bridge Design
Manual located on the Department’s website will be revised accordingly to
incorporate the subject revisions in the near future. These new design practices
should be immediately incorporated in all on-going design projects including contract
addendum phases where possible.

Very truly yours,

impthy M. Wilson, P.E,
Mankger of Highway Design .
Burean of Engineering and Construction

Enclosure




New Bridge Design Standard Practices

Asphaltic Plug Expansion Joint System

* The revisions to the special provision for the Asphaltic Plug Expansion Joint
System and related Bridge Design Manual sections noted below are to clarify and
refine the construction installation requirements and to assure the joint
applications will comply with manufacturer’s expansion joint limitation criteria.
Described below is a new standard practice that updates Sections 10.2.1 through

10.2.3 of the Bridge Design Manual in regard to the design selection of bridge deck

expansion joints and includes revisions to the special provision for the “Asphaltic
Joint Expansion Joint System”, :

New design practice:.

The attached revised special provision for the Asphaltic Plug Expansion Joint
system shall be incorporated in all projects that require this construction item. The
special provision has been updated to refine installation requirements to assure the
joint is installed in a manner that will not exceed its movement capacity.
Designers shall include on the contract plans a table of expansion joint thermal
movement ranges for each proposed asphaltic plug expansion joint installation
location. The maximum design thermal movement range at each bridge deck
expansion joint location to receive an asphaltic plug expansion joint shall be
indicated in'the table. The revised special provision provides ambient temperature
installation limitations that are referenced to the maximum thermal movement
range of the expansion joint. These new requitements will assure that an asphaltic
plug expansion joint will not be installed outside an allowable ambient
temperature range that would exceed its movement capacity. The asphaltic plug
Jjoint must not be installed in any applications where the bridge joint skew angle
exceeds 45°. In addition, the asphaltic plug expansion joint shall not be installéd in
a bridge joint location where both highway grade exceeds 4% and joint is located
within 150 feet of a traffic intersection, unless otherwise approved by the
Department, '




Bridee Desien Manual Revisions

Section 10.2.1 through 10.2.3 shall be replaced with the following:

10.2.1 Fixed Joints

10.2.1 Abutment Joints i

For joints at abutments, the first preference for joint type should be the
asphaltic plug expansmn joint system except where the joint skew angle is
greater than 45°, or where both the bridge grade exceeds 4% and joint location
is within 150 feet of an intersection, For these exceptions the Silicone
Expansion joint system should be used unless otherwise approved by the .

Department.

10.2.1.2 Pier Joints
For joints at piers, the first preference for joint type should be the asphaltic

plug expansion joint system except where the joint skew angle is greater than
45° or where both the bridge grade exceeds 4% and joint location within 150
feet of an intersection. For these exceptions the Silicone Expansion joint
system should be used unless otherwise approved by the Department.

10.2.1.3 Box Culverts
Joints in the roadway surface above the edge (horizontal limit) of a reinforced

concrete box culvert shall be considered only where the depth of pavement
above the top of box culvert is 4 inches or less. In such cases where the depth
of bituminous cover above the top of box culvert is less than 47, the designer
shall consult with the Department for optimal joint selection on a case-by case

basis.

Section 10.2.2 Expansion joint with Movement up to 5/8” shall be replaced with the
Following: :

10.2.2 Expansion joints with movements up to 1-1/2”

10.2.2,1 Abutment Joints :
For joints at abutments, the first preference for joint type should be the asphaltic

plug expansion joint system except where the joint skew angle is greater than
45% or where both the bridge grade exceeds 4% and joint location is within 150
f_eet of an intersection. For these exceptions the Silicone Expansion joint system

should be used unless otherwise approved by the Deparfment.




CONSULTING ENGINEERS
GENERAL MEMORANDUM 11-04

STATE OF CONNECTICUT _
DEPARTMENT OF TRANSPORTATION
BUREAU OF ENGINEERING AND
CONSTRUCTION

OFFICE OF ENGINEERING

New Bridge Design Standard Practice
February 25, 2011

To:  CONSULTING ENGINEERS

The current Strip Seal Expansion Joint System has a history of performing poorly, primarily
related to the steel extrusions pulling away from the elastomeric concrete headers. The “Bridge
Design Standard Practices” are hereby revised to address this concern,

Proposed New Practice
A new Strip Seal Expansion Joint System has been developed to handle the movement (3” - 4”)

of the previous Strip Seal Expansion Joint System, while eliminating the concerns regarding its
poor performance by replacing the elastorneric headers with concrete headers.

The new bn'dge plates are enclosed as well as the new owned special provision for new bridges.
Bridge plates and a new owned special provision for providing a new strip seal joint in an
existing bridge (for rehabilitation projects) are also enclosed. The Bridge Design Manual will
be revised accordingly. ‘

Very truly yours,

Timothy flson, P.E.
Manager of Consultant Design
~ Bureau of Engineering and Construction

Enclosure




galvanized (typ)

additional #5 bor, gaiv (typ)

1 x 1" bevel {Typ} —

This areaq poured after deck

- 1‘1 s o~
3 - 36 bors continuous Recess steel 4 (1yp) or approach slab pour {Fyp.)
/- Care shall be token to ensure

proper consolidation under
horiz. leg of extrusion.

Top of Concrete Degk .
or approach slab

5" deep

Note To Des?‘qner: Pay item fncludes only furnishing and Installing the elements of
the strip seal Joint. Other moteriols and work shown above (conerete, reinf., etc..) must

be ccecounted for whth separate Ttems ond quantities,

DESIGN INFORMATLION:
1, Congrete headers with strip seals sholl be used atf expansion Jolnts
with computed movements betweegn 3“ and 4",

9. The femperature range ussd for computation of movement shall be In
accordunts with Sectlon 10/ of the CTDOT Bridge Design Manual.

3. The sirip seal movement capaclly and opening @ 50deg F.sholi be
determined bty the Deslgner In-occordance with gpproved product Informotion,

4. The Designer shall conslder the effects of skew when datermining
the sirip seal movement capacliy. The movement rating of the gland
shalf be greater than or equal fo the computed movements along The
skew,normal to the Jolnt or afong 1he centerfine of bridge, Additionally,
review anilelpated movements for conformance with manuraciurer’s

recommendations, :

@ = Skew Angle )
A = movement along { Bridgs

B = mpvement glong Skew B = A sip §
C = movement mormol 1o joimt C = A cos @

- STRIP SEAL IN CONCRETE HEADER
EXPANSION JOINT SYSTEM -- NEW CONSTRUCTI ON

SK-1




SKd

JOINT TREATMENT AT GUTTERLINE -- @& < 35

" STRIP SEAL IN CONCRETE HEADER
EXPANSI ON JOINT SYSTEM -- NEW CONSTRUCTI ON

SK-2




concrete curb to be poured

with joint header, \
Note: Cover plate and anchorage
not shown for clarity.

Strip Seal Expansion
Joint System in b
Concrete Headers (Typ.)

Top of deck sld)~\ \ -

Form parapet with blockout
for ‘Strip Seal Expansion
_ Joint System

PN,

Torn up extrusion and install

in concrete header,

headar blockout.

~ Blockout mandatory

Blockout optiona

within travel areo ’

within parapet/curb area .

JOINT TREATMENT AT CONCRETE PARAPET

DESIGN INFORMATION
1. This plate sholl be used In conjunction with drawings SK-2 and SK-4.

STRIP SEAL IN CONCRETE HEADER K3

EXPANSION JOINT SYSTEM -~ NEW CONSTRUCTI ON




%'* Sliding plate
{galvanized)

Countersunk mounting
/ screw {(galvanized)

45" Fixed plate
{gatvanized)

Parapet foc

I
v~ Concrete insert
T

Blockout opening - - o
in parapet {optional)

___,J Direction of iravel

Joint opening—s-
[ {
) Extrusions and sirip seal
Blockout opening ,f - — / installed within parapet
in parapet (optiong!) s (See SK-3)
< 7 A
\:’} A //" ———=N .\"“>

1

! ~ \‘\LFV o “a e ] SN NN

N T R VAN A

'a . \.4;'» V;_‘é ﬁq__“_\ll-.&..,,‘:_.lb e ’bg
A /(;‘ z MNIIRSaDS

1
Blockout opening ——/ J
in deck (mandatory) : VIEW /B\

JOINT TREATMENT AT CONCRETE PARAPET

rl4

Al e

e

STRIP SEAL IN CONCRETE HEADER SK- 4
-EXPANSION JOINT SYSTEM -- NEW CONSTRUCTI ON




3 - #6 hars continuous,
galvanized {typ)

#5 "L" bar {galv'd} at spacing
r_~\

Recess steel Vi {1yp)
Beve! conc. edge

to match deck rebar spacing. 13" Typ, _
Reverse horiz, leg every othe

Saweut ‘through overloy-—\ Top of Concrete Deck,

and %" into deck. \ backwall or approach siab
sy //4/ 777
/9. . ]
e e e
o1~ iy ? 'l..‘,“
M 7
S| 7 »
[l 7 . /
4 —Provide 1"
rebar cover

“— Remove all material within this envelope!
existing joint, overlay, concrete, etc..
Foltowing removal, install steel exirusions
then place Concrete--see specifcation.
Care shall be taken to ensure proper
consolidation under horiz, jeg of extrusion.

Note To Designers pay item includes all labor and equipment including furnishing and installing oll elements
of the strip seal Joxm‘ concrete, and reinforcement necessary to completely remove existing joint ond install
new sirip seal Joint in concrete headers,

DESIGN INFORMATION:
1. Concrete feaders with strip seals sholl be used at expansion jo/nrs
with computed movements between 3” and 4”,

2. The temperature range used for computation of movement shall be In
agccordance with Sectlon 104 of the CTDOT Bridge Design Manual,

3.The sirip seal movement capacily and opening @ 50deg F. shall be
determined ty the Designier fn-accordance with cpproved product Information.

4.The Deslgner shall conslder the effects of skew when defermining
the strip seal movement capacily. The movement rofing of the glond
shall ba gredter than or equal fo the computed movements olong the
skew,rormal to the Jolnt or along the centferflng of bridge. Addlitonally.
review artflcipated movements For conformance with manuf acfurer's
‘recommendotions.

g = Skew Angle

A = movement along | Bridge

B = movement glong Skew B = A sin @
C = movement mormal fo joint C A cos &

STRIP SEAL IN CONCRETE HEADER k-1
EXPANSION JOINT SYSTEM -- REHAB PROJECT




JOINT TREATMENT AT GUTTERLINE -- @& 9 25

o

JOINT TREATMENT AT GUTTERLINE -- @& < 25

STRIP SEAL IN CONCRETE HEADER Sk-2
EXPANSION JOINT SYSTEW -- REMAB PROJECT




Note! Detail shown is for "F" shoped pdrape+.
Modify as needed for different parapet
shape configuration,

Do not allow sawcut — -
1o rise above bregk
line In parapet,

Strip Seal Exponsion i
Joint System in O \ Sawcut parapet 1" deep and remove
Concrete Headers (Typ.) \ { remainder of concrete with pneumatic
) i L tools to form a pocket within parapet
Top of deck slab \ _ _for extrusion turn-up,
_\ R Care shall be taken to avoid damage
- \ 1 to reinforcement to remain--cut only
Lower limit for ~ .S the rebar that conflicts with new
blockout envelope ———F extrusions,

Sat extrusions then
cost in concrete.

LChip concrete as neaded
for proper depth.

SECTION /"™
Y

JOINT TREATMENT AT CONCRETE PARAPET

DESIGN_INFORMATION
1, THis plofe shafl be used In con Junction with plate SK-3 and S5K-4.

STRIP SEAL IN CONCRETE HEADER k-3

EXPANSION JOINT SYSTEM -~ REHAB PROJECT




Saveut Place concrete so that
aweu \\ profile blends to match
Parapet face— \ parapet and extrusion.

N,
a
Q.

e

-
~ >
b 9’
pr vy
,: o :.‘
u '3

“’Vta

P
o

't he
‘a®
<Y
I3

TSN ST

_,_\

P .
X 51 af e
A 'l\ T .

Biockout opening .

in parapet /_\
A
SK-3
J'Direction of travel
Joint opening—md—|-
[ j
{ B N
| |
[ Extrusions ond strip seal
Remove conerete 10— N _ installed at 60° angle
create blockout 4 within blockout in parapet,
< | <
Place concrete so that—— 2> T
profile blends fo match T _ .
parapet and extrusion. l » \“\\» Eﬁ |} / C\ /
A I
i ‘ )
i
s ';‘?ﬁrs»ib S~y
,b s . v. L e Y e T
[B ° .9 % o L8 s e s a
- A N o N N >

VIEW /B
\s2/
JOINT TREATMENT AT CONCRETE PARAPET

STRIP SEAL [N CONCRETE HEADER SK-4
EXPANSION JOINT SYSTEM -- REHAB PROJECT '




NYSDOT DETAILS

Full set of details available at

ts-usc

-join

dge-detail-sheets-usc/jm-modular
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/cadd-info/draw
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-center/eng
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5 DIA. THREADED STUDS 1"
NG @ 2'-0" CENTERS END WELD

Lol
¢ OF JOINT . TO EDGE BEAM OR 3%" R

SUPPORT ANGLE

2" K

SEE NOTE "B" (TYP.)

"J" AT 68°F 1 HEADED CONCRETE ANCHOR
EDGE BEANS STUD (TYP)

1-0"_(TYP)
%" R (TYP) L—j

REINFORCED CONCRETE —#5 s«— SLAB —$

=]
APPROACH SLAB -
L TYPE "D" WATERSTOP— =P 2..J

&
(MIN.)

s=— PRESTRESSED —»5 |
BEAM

\SEE NOTE "C" N
ngn 4 gn - 5" DIA. ANCHOR STUD
REAR FACE —» @ 68°F (SEE NOTE "D") (TYP.)
OF BACKWALL | 1 | | |
SECTION A-A
SECTION @ ABUTMENT
ADJACENT PRESTRESS BEAMS
NOT TO SCALE
5" DIA. THREADED STUDS 1V/y"
LONG @ 2'-0" CENTERS END WELD
¢ OF JOINT ‘ TO EDGE BEAM OR %" R
"J" AT 68°F ‘ HEADED CONCRETE ANCHOR
EDGE BEAMS STUD (TYP.)
1'-0" (TYP.)
%" R (TYP)
SUPPORT ANGLE SEE NOTE "B" (TYP.)
2Vz"1
e SLAB —=5 i Pt se—SLAB —= |
i . 1
s=— PRESTRESSED —»s $<— PRESTRESSED —»s |
BEAM e ‘ BEAM

3

L \SEE NOTE "C"

%" DIA. ANCHOR STUD
(SEE NOTE "D") (TYP.)

I} A

ngn 4 gn
68°F
| |

T |

i 1

SECTION A-A
SECTION @ PIER
ADJACENT PRESTRESS BEAMS
NOT TO SCALE

HEADED CONCRETE
ANCHOR STUD

*

3" MIN. (TYP.)

HEADED CONCRETE
ANCHOR STUDS

& 6" (TYP)
‘ 1/-Q" EDGE BEAM
>~ [ (MYP) "
e I Gl )

0t CPGW [

5" DIA. THREADED STUDS 1'/4"
LONG @ 2-0" CENTERS END_WELD
TO EDGE BEAM OR %" R

SUPPORT ANGLE

SLOTTED HOLE FOR
ANCHOR STUD
SECTION C-C (CONCRETE TRAFFIC BARRIER)

(ONLY THE STEEL SHOWN)
NOT TO SCALE

%" R (TYP)

£ OF JONT— 1'-0" (TYP)
N AT 68°F | r E%INGDI:;'2THg''EACDEENDTESRTSUDESND1 VﬁELD
TYPE "D" WATERSTOP EDGE BEAMS i T0 EDGE BEAM OR %" R
|

REINFORCED CONCRETE
APPROACH SLAB HEADED CONCRETE ANCHOR

STUD (TYP.)

Y s=|—SEE NOTE "B" (TYP. 1
A P |
X J \ e 54" DIA. ANCHOR STUD 1
. 2 ‘ T (SEE NOTE D" (TYP)
i R REEE mTT T T oo
| 11
‘ 11
s || '
[ 1 1 L
REAR FACE ol \ ‘ i
OF BACKWALL e | | /
) | v | gn
@ 6a%F | ! STEEL OR
\ PRESTRESS
1 |l fet N |, GIRDER 1
f '* ! 1 “v )
! I<— ¢ OF BEARINGS
SECTION A-A

SECTION @ ABUTMENT
MULTI-GIRDER SYSTEM
NOT TO SCALE

1'-0" (TYP)

¢ OF JOINT—wjm—L20° (TP
"J" AT 68°F | % DIA. THREADED STUDS 1V/y"
EDGE BEAMS \ LONG @ 2'-0" CENTERS END WELD
T0 EDGE BEAM OR %' R
%' R (TYP) \
|

SUPPORT ANGLE

‘ il

HEADED CONCRETE ANCHOR
| STUD (TYR.

5o

—SEE NOTE "B" (TYP.) -

%" DIA. ANCHOR STUD =

(SEE NOTE "D") (TYP.) {

" J /
‘ ‘ STEEL OR

Y e PRESTRESS

| GIRDER 1
|

\ STEEL OR

|

\

PRESTRESS !
1 GIRDER |
|

\

I

4

A A

| | [l !

¢ OF BEARINGS—»~] - (1T"YP) l<—¢ OF BEARINGS
IIJII + 4II e -
68°F
SECTION A-A

SECTION @ PIER
MULTI-GIRDER SYSTEM
NOT TO SCALE

3 MIN. (TYP) e
MAX) % DIA. THREADED STUDS 1"
- (ONG_@ 2'-0" CENTERS END WELD
20" MAX.) 104 T0 EDGE BEAM OR %" R
e \ 6" (TYP)

T
* |- O “O----- ®--[{F -0~ - ‘ 1'-0"
* RN B (TYP.

BD-JM3E

%" DIA. THREADED STUDS 1V/,"
LONG @ 2'-0" CENTERS END WELD
TO EDGE BEAM OR %" B

3" MIN. (TYP.)

6" (TYP.

1-0" EDGE BEAM
mes T

HEADED CONCRETE
CPGW ANCHOR STUD

SLOTTED HOLE FOR SUPPORT ANGLE
ANCHOR STUD

SECTION C-C (BRUSH CURB)
(ONLY THE STEEL SHOWN)
NOT TO SCALE

%" DIA. THREADED STUDS 1'/"
LONG @ 2'-0" CENTERS END WELD
TO EDGE BEAM OR 3" R

6" (TYP.
2'-0" (TYP.) 1'-0"
EDGE BEAM

T An - ---2-0--fF-0----- o--AR%
SUPPORT ANGLE M %\ /49 @ ° @

2'-0" CENTERS SLOTTED HOLE FOR
ANCHOR STUD

3" MIN. (TYP.)

HEADED CONCRETE
ANCHOR STUDS

SECTION C-C (CURBLESS)
(ONLY THE STEEL SHOWN)

NOT TO SCALE

%' B

% INCREASE DIMENSION AS REQUIRED ON
SKEWED BRIDGES.

%% DIMENSION MUST BE CALCULATED FOR
EACH STRUCTURE AT EACH FASCIA.

FOR LOCATIONS OF SECTIONS A-A AND
C-C, SEE BD-JMIE AND BD-JMZE.

FOR NOTES B, C, AND D, SEE BD-JMSE.
FOR DIMENSION J, SEE BD-JMSE.

NOTE:
DETAILS ARE SHOWN WITH STRIP SEAL. BOX SEAL MAY BE SUBSTITUTED
AT THE CONTRACTOR'S OPTION.

DETAILS ON THE DRAWINGS LABELED AS "NOT TO SCALE" ARE
INTENTIONALLY DRAWN NOT TO SCALE FOR VISUAL CLARITY. ALL
OTHER DETAILS, FOR WHICH NO SCALE IS SHOWN, ARE DRAWN
PROPORTIONAL AND ARE FULLY DIMENSIONED.

EDGE BEAM
SUPPORT ANGLE

\ | v
TR

i STATE OF NEW YORK
51/551“5 [?a % DEPARTMENT OF TRANSPORTATION
REVISED — OFFICE OF STRUCTURES

HEADED CONCRETE
ANCHOR STUDS

SECTION C-C (SIDEWALK)
(ONLY THE STEEL SHOWN)

SLOTTED HOLE FOR

ANCHOR STUD MODULAR JOINT SYSTEM

ONE CELL
SECTIONS A-A & C-C

APPROVED: 1/18/08
ORIGINAL SIGNED BY

ISSUED UNDER EB 08-002

NOT TO SCALE

GEORGE A. CHRISTIAN, P.E.

DEPUTY CHIEF ENGINEER

(STRUCTURES)

EFFECTIVE WITH THE
LETTING OF 1/08/09



PercassiSJ
Text Box
NYSDOT DETAILS
Full set of details available at:
https://www.dot.ny.gov/main/business-center/engineering/cadd-info/drawings/bridge-detail-sheets-usc/jm-modular-joints-usc


NYSDOT DETAILS
Full set of details available at:
https://lwww.dot.ny.gov/main/business-center/engineer ing/cadd-info/drawings/bridge-detail-sheets-usc/jm-modular -j oints-usc

€ OF JOINT——
"J" @ 68°F I %" DIA. THREADED STUDS 1!/}"
LONG @ 2'-0" CENTERS END WELD

TO EDGE BEAM OR %" B

EDGE BEAMS
|
" P (TYP)
%' B ‘ HEADED CONCRETE ANCHOR
SUPPORT ANGLE STUD (TYP.)
e

s=t— SIDEWALK — = ! ‘ N se— SIDEWALK —»=s |
|
— [N} I‘I
=il 1
SEALT | 5 DIA. ANCHOR STUD
‘ (SEE NOTE "D") (TYP.)
g g |
@ 68°F -
| A ‘ ) )
Y ¥ ‘ V ¥
10y
g 1|/4||
EDGE BEAM EDGE BEAM FOR

FOR BOX SEAL
NOT TO SCALE

STRIP SEAL
NOT TO SCALE

NOTE:
ALL CUTTING TO BE DONE WITH
A COPING SAW, SOAP AND WATER.

THIS ANGLE MUST BE GREATER
THAN 30° BEFORE CUTTING OF
THE SEAL IS REQUIRED.

DETAIL FOR CUTTING
BOX SEAL
NOT TO SCALE

STRIP SEAL
NOT TO SCALE

SKEW |SUPERSTRUCTURE| 't owagr | NO- | DIM, "J"

ANGLE TYPE SPAN CELLS| @ 68°F.
LESS STEEL 155'-10"/C0S SKEW ] 1 2"
THAN 45¢ CONCRETE 364'-6"/C0S SKEW 1 2"
LESS STEEL 155'-10"/SIN SKEW | 1 2"
THAN 45° CONCRETE 364'-6"/SIN_SKEW 1 2"

DETAILS PROVIDED ON THESE SHEETS ARE
DEVELOPED FOR CONVENTIONAL MONOLITHIC
AND ISOTROPIC DECKS. THE DESIGNER MUST
VERIFY THE SUITABILITY OF THESE DETAILS
FOR OTHER DECK SYSTEMS AND MODIFY
THEM AS NECESSARY.

FOR LOCATION OF SECTION D-D, SEE BD-JMIE
AND BD-JMZE.

BRIDGES WITH A SKEW GREATER THAN 30°
MUST USE COVER PLATES.

FOR COVER PLATE DETAILS, SEE BD-JMI1E
AND BD-JM12E.

1"

&

%u

DETAIL OF HEADED CONCRETE
ANCHOR STUD
NOT TO SCALE

%u

DETAIL OF SUPPORT ANGLE
(ASTM A36)

BD-JMSE

NOTE "B"

THE CONCRETE FURNISHED AND PLACED IN THE RECESSES FOR
INSTALLING THE JOINT SYSTEM SHALL COMPLY WITH THE
SPECIFICATIONS FOR THE CURRENT SLAB ITEM, EXCEPT THAT MACHINE
FINISHING WILL NOT BE REQUIRED. THE COST FOR FURNISHING AND
PLACING THIS CONCRETE SHALL BE INCLUDED IN THE UNIT PRICE

OF THE SLAB ITEM.

NOTE "C"

PREPARE EXISTING SURFACES IN ACCORDANCE WITH STANDARD
SPECIFICATION 566-3.03.

NOTE "D"

%" DIA. ANCHOR STUD TO BE DRILLED AND GROUTED IN PLACE IN
ACCORDANCE WITH THE REQUIREMENTS OF SUBSECTION 586-3.02.
GROUTING MATERIALS SHALL BE IN ACCORDANCE WITH MATERIALS
SUBSECTION 701-07, ANCHORING MATERIALS-CHEMICALLY CURING. HOLES
70 BE DRILLED TO THE DIAMETER AND DEPTH RECOMMENDED BY THE
MANUFACTURER OF THE GROUTING MATERIAL (MIN. DEPTH OF 4").

THE COST OF THE ANCHORS, INCLUDING DRILLING AND GROUTING, SHALL
BE INCLUDED IN THE UNIT PRICE BID FOR THE JOINT SYSTEM ITEM.

NOTES:

IT IS DESIRABLE TO HAVE THE MODULAR JOINT WITH ITS
SEAL ASSEMBLED IN THE SHOP AND DELIVERED TO THE JOB
SITE ALL SET FOR INSTALLATION IN ITS PREFORMED RECESS
IN THE STRUCTURAL SLAB. IN CASES WHERE THE JOINT
CANNOT BE ASSEMBLED IN THE SHOP, DUE TO ITS EXCESSIVE
LENGTH CAUSING SHIPPING PROBLEMS, THE JOINT SHALL HAVE
THE SEAL IN PLACE BEFORE THE STRUCTURE IS OPENED TO
TRAFFIC, INCLUDING CONSTRUCTION TRAFFIC, AND BEFORE
?IH?EC%NIL!I"LURING OPERATION WHEN WORK IS SUSPENDED DURING

MODULAR JOINT SHOWN IS FOR ILLUSTRATIVE PURPOSES ONLY.
ACTUAL JOINT SUPPLIED MAY VARY SIGNIFICANTLY FROM THE

ONE SHOWN HERE. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
ADJUST ALL REQUIRED DIMENSIONS IN THE FIELD, BASED ON FIELD
VERIFIED DIMENSIONS, TO ACCOMMODATE THE ACTUAL MODULAR
JOINT SUPPLIED.

g;?%ENSEAL OR BOX SEAL MAY BE USED AT THE CONTRACTOR'S

THE ASSUMED DIMENSIONS OF THE BLOCKOUT (DEPTH AND WIDTH)

ARE PLACED ON THE PLANS. IF THE JOINT SYSTEM SUPPLIED BY THE
FABRICATOR/CONTRACTOR REQUIRES A CHANGE TO THE BLOCKOUT

SIZE OR SUPPORT SYSTEM (LE. END DIAPHRAGM, ETC.) DETAILED

IN THE PLANS, THAT CHANGE TO THE BLOCKOUT OR SUPPORT SYSTEM
SHALL BE THE CONTRACTOR’S RESPONSIBILITY. NO ADDITIONAL
PAYMENT WILL BE MADE FOR THE CHANGES TO THE BLOCKOUT OR
SUPPORT SYSTEM AS A RESULT OF THE SUPPLIED JOINT SYSTEM.

ENDS OF BOX SEAL TO BE CAPPED WITH NEOPRENE SPONGE.

CAULKING COMPOUND FOR STRUCTURES CONFORMING TO N.Y.S.
STANDARD SPECIFICATIONS SUBSECTION 705-06 SHALL BE USED TO
SEAL BETWEEN THE CURB AND THE %" PLATE. COST TO BE
INCLUDED IN THE UNIT PRICE FOR THE CURB ITEM.

DETAILS ON THE DRAWINGS LABELED AS "NOT TO SCALE" ARE
INTENTIONALLY DRAWN NOT TO SCALE FOR VISUAL CLARITY. ALL
OTHER DETAILS, FOR WHICH NO SCALE IS SHOWN, ARE DRAWN
PROPORTIONAL AND ARE FULLY DIMENSIONED.

STATE OF NEW YORK
DEPARTMENT OF TRANSPORTATION

ISSUED |
5/01/08 %

REVISED

OFFICE OF STRUCTURES

MODULAR JOINT SYSTEM

ONE CELL

MISCELLANEOUS DETAILS

APPROVED: 1/18/08

ORIGINAL SIGNED BY
GEORGE A. CHRISTIAN, P.E.
DEPUTY CHIEF ENGINEER
(STRUCTURES)

ISSUED UNDER EB 08-002
EFFECTIVE WITH THE
LETTING OF 1/08/09
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ANCHORAGE SYSTEM AND
SPACING TO BE DETERMINED
BY THE MANUFACTURER

" 4+ g8oF

SEAL ‘(TYP.)

SEPARATION BEAM

R (TYP.) TYPE "D" WATERSTOP
(TRIMMED TO FIT)

-]

100"
ASSUMED

— REINFORCED CONCRETE
APPROACH SLAB

2'-0" (TYP.)

%II
SEE NOTE "B" (TYP.
I N Y 3¢
0 ]
g . = P
%@. ‘7\‘ I \ |
Al =
______________________________ i | i | I+I
I"l |
i T
[
| | 4" MIN. (TYP)
5 SEE NOTE "C" (TYP) EDGE BEANS— |
1 |
:‘: : ng 4 gl
, ! L 68°F
| e b1 i
—
|
= L BEARINGS
gn /(v
(MIN.)
NOTE: -
IN LIEU OF THE CORBEL TYPE BACKWALL SECTION A-A

SHOWN, THE CONTRACTOR HAS THE OPTION
OF USING A FULL THICKNESS BACKWALL.
THE EXTRA CONCRETE SHALL BE PROVIDED
AT NO EXTRA COST TO THE STATE.

ANCHORAGE SYSTEM AND

SPACING TO BE DETE

BY THE MANUFACTURER

SEE NOTE "B" (TYP.)

SEE NOTE "C" (TYP.) ‘\

[~——REAR FACE
OF BACKWALL

SECTION @ ABUTMENT
MULTIGIRDER SYSTEM
NOT TO SCALE

"J" @ 68°F
RMINED
SEAL (TYP)

SEPARATION BEAM

R (TYP.)

1
2-0" (TYP.)

%II

1 W T&’ )
q p

i = | g

XXX
(TYP.)

45°

| 1

‘ 1
11 1
EDGE BEAMS—H] : e MIN.

1
TYP.)

LN 1|/4||

@ 68°F

—» a—1" (MIN.)

g
(MIN.) (TYP.)

|
|
|
|
|
- € BEARINGS

SECTION A-A
SECTION @ PIER

MULTIGIRDER SYSTEM
NOT TO SCALE

147 ¢ BEARINGS

ANCHORAGE SYSTEM AND
SPACING TO BE DETERMINED
BY THE MANUFACTURER

SEAL (TYP.)

SEPARATION BEAM

BD-JMBE

SUPPORT BOX (TYP.)

EERT

h 7 7 )
=

— 4 5
e D
= =
I—r I.'—l
EDGE BEAM ——
" 4 1|/4||
@ 68°F
SECTION E-E

(HEADER ONLY SHOWN FOR CLARITY)

ANCHORAGE SYSTEM AND
SPACING TO BE DETERMINED
BY THE MANUFACTURER

NOT TO SCALE

"+ 68OF

SEAL (TYP.)
I

SEPARATION BEAM

- ==

|+|

EDGE BEAM

- L

>¥'+'
" R (TYP.)

L L ZVz"
@ 68°F

SECTION D-D
NOT TO SCALE

XXX_ THIS DIMENSION SHALL BE CALCULATED
BY THE DESIGNER. DIAPHRAGM DETAILS MUST
BE MODIFIED IF NECESSARY.

FOR LOCATIONS OF SECTIONS A-A, D-D, AND
C-C, SEE BD-JMGE AND BD-JMTE.

FOR NOTES B AND C AND DIMENSION J,
SEE BD-JMI2E.

NOTE:
REINFORCEMENT NOT SHOWN

NOTE:
DETAILS ARE SHOWN WITH STRIP SEAL. BOX SEAL MAY BE
SUBSTITUTED AT THE CONTRACTOR'S OPTION.

DETAILS ON THE DRAWINGS LABELED AS "NOT TO SCALE" ARE
INTENTIONALLY DRAWN NOT TO SCALE FOR VISUAL CLARITY. ALL
OTHER DETAILS, FOR WHICH NO SCALE IS SHOWN, ARE DRAWN
PROPORTIONAL AND ARE FULLY DIMENSIONED.

ISSUED | == STATE OF NEW YORK
5/01/08 % DEPARTMENT OF TRANSPORTATION
REVISED |—

OFFICE OF STRUCTURES

MODULAR JOINT SYSTEM

MULTICELL

SECTIONS A-A, D-D & E-E

APPROVED: 1/18/08

ORIGINAL SIGNED BY

EFFECTIVE WITH THE
LETTING OF 1/08/09

GEORGE A. CHRISTIAN, P.E.

DEPUTY CHIEF ENGINEER

(STRUCTURES)

ISSUED UNDER EB 08-002
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CONTINUOUS NEOPRENE

LIMITS OF BLOCKOUT

2/ -Qn

NOTE:

STRIP SEAL & TRANSVERSE LIMITS OF BLOCKOUT G TRANSVERSE FOR ADDITIONAL DETAILS
21 -0 CONSTRUCTION CONSTRUCTION 9" | q1r-3w SEE TYPICAL SECTION
6 JOINT 6" 2" 6" g ToP & BOT. PLACED JOINT (TYP.) I AT ABUTMENT.
gn (o3 2-#6 TOP & BOT. MIN. (TYP.) PARALLEL TO SKEW TIED TO
—— ;’%QBEET)OP%QU&E'@OP g#ﬁgs (TYP.) TOP & BOT. STUDS (TYP.) SIS %1
#6 TOP & BOT. PLACED ’ 5|lh=23 —
PARALLEL TO SKEW TIED TO ~0 CL. CONTINUOUS NEOPRENE Z|cx 2
TOP & BOT. STUDS STRIP SEAL TOP OF ol-22 | |
« BEAM (TYP.) Z|=3% It
Z|ESz= .
A 2" CLR. A% Z|5oo =
‘ alaor I I —
Sl TOP OF o ®
S|WE8 | ROUGH BEAM . 11" FOR
—ZZ | CONSTR. Z. CONSTR. JOINT | *4 REBAR
2|=g= | JOINT == \ . 13" FOR
ZIESs RS / L #5 REBAR
Lywo e Q= Z
alar _ N = === N \ ~
2 PLACED PARALLEL #4 @ 12" BENT e - ] e
@ 12" 1
BACKWALL REINF. TO_& CENTERED PLACED PARALLEL X L
DRAWINGS FOR BETWEEN LONGIT, TO & CENTERED BETWEEN 2 LEL.J | 5w cLR.
SIZE AND BETWEEN BEAM BETWEEN BEAM FLANGES WL (YR (rve.)
SPACING FLANGES (TYP.) (TYPD) ) OPTIONAL BACKWALL
=1 STRINGER
2-#6 PLACED PARALLEL 2-#6 PLACED PARALLEL \
4n TO SKEW BETWEEN STRINGERS TO SKEW BETWEEN STRINGERS D 1APHRAGM Ve (TYP.)
- DIAPHRAGM (TYP.) . RA LS. 2Y2"
. . . “ | MEASURED TO THE WEB OF
WAX.
7/ /7/ ¢ vg $ $ DIAPHRAGM 5 WIN. | THE STEEL BEAM (TYP.) TOROF
T
MEASURED TO \ ‘ ¢ 7/ ¢ 7/ ¢ %@ STUDS j_
THE WEB OF THE STRINGER STRINGER —\ 12 10" %% LONG (HOR.) Iz 1
STEEL BEAM (TYP.) e 12" C.C. zel2 |
MIN. (ALT. WITH DIAG.) =N -2
TYPICAL SECTION AT ABUTMENT % -"A", IS INSTALLATION WIDTH TYPICAL SECTION AT PIER (SEE NOTE 3 =315 5, =3
AS PER DIMENSION "A" TABLE Nol2
FIXED & EXPANSION A - SEE NOTE 20 ON SHEET 1 FIXED & EXPANSION i g [ T 2
L— =
FOR STEEL BEAMS FOR STEEL BEAMS =
@
= I/2 "
LIMITS OF BLOCKOUT G TRANSVERSE : WE
o on CONSTRUCTION JOINT
- 6II
2-#6 TOP & BOT. OPTIONAL
" -3 PLACED PARALLEL TO SKEW D — V(NEIEE hggéTéogw
CONTINUOUs TIED TO TOP & BOT. STUDS
#6 TOP & BOT. PLACED NEOPRENE € %"e STUDS
PARALLEL TO SKEW TIED TO STRIP SEAL 10" * % 4Vg "x/p " MIN L4
TOP & BOT. STUDS | P OF LIMITS OF BLOCKOUT & TRANSVERSE LONG (HOR.) PLATE WELDED To
CONSTRUCTION @ 24" C.C.
A BEAM EXTRUSION IF TWO
| 2" cLr. 6" 6" JOINT £TYP.) PIECE OPTION IS
*h 2 2-#6 TOP & BOT. PLACED € %" STUDS
\ MIN. PARALLEL TO SKEW TIED TO 101 %% SELECTED
e 7~ — o LR T - (TYP.) TOP & BOT. STUDS (TYP.) LONG {DIAG.) (SEE NOTE 2 )
SILS o - I . ! @ Z|. (ALT. @ 12" C.C.
Z|xEg ROUGH X 2 = CONTINUOUS NEOPRENE WITH TOP HOR.)
e|Z3= CONSTR. 3 = S 1 S SIZ 44 e 12+ BENT STRIP SEAL (SEE NOTE 3)
SlFo g JOINT m Tl TOP OF
3‘&8% O] L 6] ,.% < RLACED TARALLEL % BEAM (TYP.) EXTRUSION SCHEMATIC
st S T e e, e +x OTE
5 IR ! ‘ { 1 -0" MIN P ) IF 10" STUDS CANNOT BE ACCOMMODATED IN THE
2 i Lap ey 5 CIR= SPACE AVAILABLE, REQUEST SPECIFIC LENGTH
BACKWALL REINF. CLR. L ; O CLR7 ol 2 APPROVAL FROM THE DISTRICT BRIDGE ENGINEER
B NG VENT o #4 @ 12" BENT PLACED ——, o 2| |- AT THE SHOP DRAWINGS APPROVAL STAGE.
TDS. DESIG L (X 3 PARALLEL TO & CENTERED BETWEEN 1A ﬁ\ b
DRAWINGS FOR Sl e N LONGIT. TOP REINFORCEMENT. s —= 3 -— ol
SIZE AND SPACING (TYPOL T \\ \ % "~
MEASURED TO THE 2 "8 PLACED PARALLEL. e Ic 8 - EXTRUSION NOTES:
WEB OF THE g0 . T R
[-BEAM (TYP.) ROUGH | z 1. EXTRUSION THICKNESS 2"
I WIN. CONS TRUCTION 2-#6 PLACED S 2. TWO PIECE MEMBER ( EXTRUSION AND PLATE
¢ 7/ 7/”““ ¢ P/S BEAM PARALLEL 2" = *COMBINATION) [N LIEU OF ONE PIECE
A I TO SKEW (TYP.) MAX. 2" CLR. = EXTRUSION IS PERMITTED. WELD IN
FULL DEPTH DIAPHRAGM FOR FIXED AND PARTIAL DEPTH DIAPHRAGM ROUGH CONSTRUCTION (TYP.) (TYP.) @ D L TH A T AT ION
FOR EXPANSION, SEE SUPERSTRUCTURE DETAILS FOR REINF. AND DIMENSIONS. JOINT (TYP.) 17-0" MIN. VELD AND N.D.T. REQDIRED)
LAP (TYP.) el
TYPICAL SECTION AT ABUTMENT P/S BEAM ——= 3. STUD SPACING IS 124 MAX. UNLESS
Vi .
4| MEASURED TO THE WEB
FIXED & EXPANSION WIN, | OF THE I-BIIEAM(TYP.)
FOR P/S SPREAD BEAMS 7% 1, 1, 11— COMMONWEALTH OF PENNSYLVANIA
NOTE: BOX BEAM SHOWN, LPARTIAL DEPTH D LAPHRAGH DEPARTMENT OF TRANSPORTATION
FULL DERTH DI ARHRACH, RIXED, EXPANSION, SEE SUPERSTRUCTURE BUREAU OF (EROJECTRDEFTVERY]
FOR REINF. AND DIMENSIONS. D RS oROR REINF. AND STANDARD
DIMENSION "A"™ TABLE
(INSTALLATION DIMENSION "A" @ VARIOUS TEMPERATURES) TYPICAL SECTION AT PIER NEOPRENE STRIP SEAL DAM
TEMPERATURE
LOCATION|(*C)[-23]-20 [-15]-10]-5 ] 0 | 5 |10 | 15 | 20 ] 25 | 30 | 35 | 40 | 43 FIXED & EXPANSION FOR PRESTRESSED CONCRETE
(*F)|-10|-5 | 5 | 15|25 | 32| 40|50 |60 | 68 |80 | 85 | 95 | 105]110 FOR P/S SPREAD BEAMS
NOTE: BOX BEAM SHOWN, I-BEAM SIMILAR. & STEEL I-BEAM BRIDGES
RECOMMENDED MAY 18, 2012 | RECOMMENDED MAY 18, 2012 | SHEET 2 OF 6
Flrocs ® Maciorg [ R VWD :
NOTE: TABLE TO BE SHOWN AND COMPLETED ON FABRICATORS SHOP DRAWINGS. e eeooe mﬁm ieriv om, aeor rroveer oreyior| BC— (6 TM



tshroyer
Highlight

tshroyer
Highlight

PercassiSJ
Text Box
PENNDOT DETAILS
Full set of details available at:
ftp://ftp.dot.state.pa.us/public/Bureaus/design/bqad/2012/BC/bc767m.pdf


PENNDOT DETAILS

Full set of details available at:
ftp://ftp.dot.state.pa.us/public/Bur eaus/design/bqad/2012/BC/bc767m.pdf

LIMITS OF BLOCKOUT

¢ TRANSVERSE
CONSTRUCTION JOINT

§ TRANSVERSE

LIMITS OF BLOCKOUT

CONSTRUCTION JOINT ‘

G TRANSVERSE
CONSTRUCTION JOINT

6"
2-%6 TOP & BOT. 6"
2 -0 =TT PLAGED PARALLEL To SkEW 2-%6 TOP & BOT. PLACED
PLACED PARALLEL TO SKEM PARALLEL TO SKEW TIED TO CONTINUOUS
9" . 11-3v ConTENIUS TOP & BOT. STUDS (TYP.) NEOPRENE
STRIP SEAL STRIP SEAL
#6 TOP & BOT. PLACED |
PARALLEL TO SKEW TIED TO FOR DETAILS, SEE
TOP & BOT. STUDS EXTRUSION DETAIL TOP OF ” FOR DETAILS, SEE
Vo (TYP.) e : TP OF BEAM (TYP.) A EXTRUSION DETAIL
—l = 2" CLR. BEAM ON SHEET 2.
\ J o - —0 CLR. \ -
—0 CLR. = ¢ = = 5
. R ; - I W ST
. > ¢ 10" FOR — — "
(REFER_TO CONTRACT JOINT \ BEAM [ i i 0 | BEAM 17" DEPTH BEAMS
DRANINGS) 5 — 0 17" DEPTH BEAS NoTcH L \- | ® PNGTCH | OR 117, FOR ALL
o AN ® OR 115" FOR T 24 CLR. OTHER BEAMS (TYP.)
- AT ALL OTAER BEAMS A . CTYR)
2n | 2" s L BEAM : 2
5 /\6 CLR. WIN. NOTCH ; 2v | (TYPn
WAX. #6 PLACED PARALLEL TO SKEW (TYP.)
SEE NBUTMENT \// /i 2 LA PARALLEL 0 & CENTERED BETHEEN E— ]
STDS. DESIGN L max. RORACLEL %4 @ 12" BENT PLACED LONGIT. TOP REINFORCEMENT. (TYP.) I
DRAWINGS FOR (TYP) PARALLEL TO & CENTERED BETWEEN a
SIZE AND LONGIT. TOP REINFORCEMENT.
SPACING MIN. P/S BEAM
i ¢ —7 0% 0
w
" I P/S BEAM
—7 0% 1—
% -"A", IS INSTALLATION WIDTH
S 'PER DIMENSION "A" TABLE
TYPICAL SECTION AT ABUTMENT o e TYPICAL SECTION AT PIER
A - SEE NOTE 20 ON SHEET 1 CIXED % EXPANSION
FOR P/S ADJACENT BEAMS FOR P/S ADJACENT BEAMS
COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD
NEOPRENE STRIP SEAL DAM
FOR PRESTRESSED CONCRETE

& STEEL I-BEAM BRIDGES
RECOMMENDED MAY 18, 2012 | RECOMMENDED MAY 18, 2012 SHEET 3 OF 6
-4 > Moel = \Fjs
CHIEF BRIDGE ENGEEER ACTING DIR, b or Proveor DIREFTOR BC-76TM
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SEE DETAIL X

REMOVABLE ANCHOR (TYP.)
DO NOT USE PERCUSSION
DRILL TO INSTALL ANCHOR,
[AFTER REMOVAL FILL

L 6" 4"x /2" MIN.
1y -~ SPACED TO LIMIT DEFLECTION
V2" @ STUD o OF DAM BETWEEN SUPPORTS
BOLT (TYP. )‘\ '>_- TO IAG" MAX.
i o | S
e
SHIMS (TYP.) 1/® (21)2% | ‘\| @\ @ 1 ggEKOF |
1/ i
\gﬂa = E E E\\ < St
ewteih Z Sy [t ‘
S S 6" MIN, |
2| o 0[5 (TYP) |

HOLE WITH APPROVED
NONSHRINK MORTAR AS PER

oy A :;o

004 ;; ¥ N %i Oloo
APPROVED EPOXY

BONDING AGENT

(TYP.)
LIMITS OF BLOCKOUT

% "x4" SLOTTED HOLE FOR
ADJUSTMENT OF DIMENSION A
(TYP. AT ALL BOLTS AND ANCHORS)

CONCEPTUAL SKETCH *x

JOINT INSTALLATION SCHEME

( SEE NOTES BELOW.

PUB. 408, SEC.1001.2( €)1 —
%" MIN.
(TYP.)
JOINT INSTALLATION NOTES:
% TO BE ADJUSTED FOR INSTALLATION TEMPERATURE
FOR SPECIFIC MOVEMENT CLASSIFICATION.
%% CONTRACTOR MAY USE ALTERNATE SCHEMES ONLY WITH
THE APPROVAL OF THE DISTRICT BRIDGE ENGINEER OR
DISTRICT STRUCTURE CONTROL ENGINEER.
* % %

® DURING ASSEMBLY INSTALLATION TIGHTEN
BOLT (D AND BOTH NUTS ON STUD BOLTS
@ AND ® MAKING SURE DIMENSION A¥
REFLECTS THE INSTALLATION TEMPERATURE.

DO NOT TIGHTEN BOLT @

IMMEDIATELY AFTER BLOCKOUT IS CAST,
LOOSEN BOTTOM NUT_ON STUD BOLT &

MIT TEMPERATURE MOVEMENT IN THE
ASSEMBLY ON ONE SIDE OF JOINT.

PROVIDE LOW FRICTION INTERFACE BETWEEN
BOLT HEADS AND ANGLE AND TOP NUTS ON
STUD BOLTS AND ANGL

ALTERNATE THIS PATTERN BETWEEN NEAR SIDE
AND FAR SIDE OF JOINT ON SUCCESSIVE
ASSEMBLIES, I.E. TIGHTEN BOLT @
NUTS ON STUD BOLTS @ AND @ AFTER A% IS
SET FOR INSTALLATION TEMPERATURE. DO NOT
TIGHTEN BOLT (D. LOOSEN BOTTOM NUT ON STUD
BOLT (@ IMMEDIATELY AFTER BLOCKOUT IS CAST.

L]

Ld

°

L]

1. THE SURFACE OF THE BLOCKOUT MUST BE COMPLETELY
CLEAN WHEN THE JOINT IS INSTALLED.

2. THE EXPANSION JOINT DEVICE MUST BE SUSPENDED IN
THE BLOCKOUT TO THE PROPER LINE AND GRADE, WITH
THE DISTANCE BETWEEN EXTRUSIONS SET WITH RESPECT
TO THE TEMPERATURE AS SHOWN ON THE PLANS.

3. AFTER THE CONCRETE OF THE BLOCKOUT ACHIEVES
PRESCRIBED STRENGTH IN ACCORDANCE WITH PUB. 408
SECTION 1001.3 (@ 1, REMOVE THE TEMPORARY SUPPORT
ASSEMBLY AND GRIND OFF TACK WELD UNTIL SMOOTH.

4. APPLY TOUCH-UP PAINT.

STRIP SEAL INSTALLATION NOTES

l=—— € SCREW AND CONCRETE INSERT

Y2 " CHECKERED SKID
RESISTANT SLIDING R

/2" BENT PLATE

i%i" X ¥Ya" CHAMFER

6"

SURFACE TO
10" OPEN BE SMOOTH (SLIDING)
JOINT \
) JOINT WIDTH +l/ "
4 L. APPROVED
MIN. T SEALER
vodJ |N 1
v e o
= N (2] > TS ¥ RECESS IN CONCRETE
< o D ;k o a
o \\4/) o
d GO 0 LOW SIDE
s . J # \ x N OF DAM
w ~ o o
o < >
- 7. .o
E & P g o w5
%) ° a0 o R S oP e
gz qoo oV v°<7 0 o ° ol> Vov" 7o °0§
\— SEE NOTE 20 ON SHEET 1
JOINT WIDTH +%"

1. THE FRAME RAILS SHALL BE CLEANED THOROUGHLY AND SEAL CHANNELS SHALL
BE INSPECTED TO ASCERTAIN THE ABSENCE OF CONCRETE AND DEBRIS.
CHANNEL SHALL ALSO BE INSPECTED AT ALL FIELD SPLICES, AND ALL WELD
SPLATTER AND/OR SHARP EDGES SHALL BE REMOVED.

2. LIBERALLY COAT THE STRIP SEAL LUGS WITH LUBRICANT ADHESIVE.
-0" PRECEDING THE INSTALLATION.

37-0" TO 4

3. COLLAPSE THE STRIP SEAL INTO THE THE JOINT OPENING UNTIL THE LUG IS
ALIGNED WITH THE FRAME RAIL CHANNEL.

4. PUSH THE LUG INTO THE CHANNEL AND THEN USE A BENT BAR TO FORCE THE LUG
INTO THE CHANNEL (MAKE SURE THAT THE BAR IS DULL TO PREVENT PUNCTURING

OF THE SEAL) (SEE FIGURE 2)

5. AFTER THE SEAL LOCKS INTO PLACE, PUSH THE TOP OF THE LUG AGAINST THE FRAME
( SEE FIGURE 3)

RAIL TO INSURE PROPER SEATING.

(SEE FIGURE 1)

SECTION B-B

FOR LOCATION OF SECTION B-B SEE SHEET 4.

SCREWS AND INSERTS
SPA.@ 6" C.C. MAX. \

Shue x 10 ¥*

THE SEAL STUDS (TYP.)

COAT ONLY

6. AS THE WORK PROGRESSES DOWN THE LENGTH OF THE JOINT, WORK BOTH SIDES OF
THE STRIP SEAL INTO THE RAIL CHANNEL.

STRIP
SEAL WIDTH

Y

SCREWS AND INSERTS

SPACED @ 5" C.C.
CAST IN PLA
(TYP.)

— 15" MIN.

STEEL
EXTRUSION

Lféé"z x 10" STUDS
(TYP.)

BLOCKOUT

SECTION AT BARRIER

NOTE:

SPACING OF THE SCREWS [S THE SAME FOR
THE ALTERNATE BARRIER. STEEL EXTRUSION
IS SHOWN FOR 90° SKEW. DETAIL STEEL
EXTRUSION AS REQUIRED FOR SKEWS LESS
THAN 90°.

47-0n

/7PL /5" BENT
(

SLIDING) OVER MEDIAN.

STEEL EXTRUSION

SECTION AT SPLIT CONCRETE DIVISOR

NOTE: FOR CONCRETE DIVISOR NOT SPLIT, USE ONE PIECE '>" BENT SLIDING PLATE.

COMMONWEALTH
DEPARTMENT

OF PENNSYLVANIA
OF TRANSPORTATION

BUREAU OF PROJECT DELIVERY

STANDARD

FIGURE 1

STRIP SEAL

FIGURE 2 FIGURE 3

INSTALLATION PROCEDURE

NEOPRENE STRIP SEAL DAM
FOR PRESTRESSED CONCRETE

& STEEL I-BEAM BRIDGES
RECOMMENDED MAY 18, 2012 | RECOMMENDED MAY 18, 2012 SHEET 5 OF 6
— 4 > Moes = \rjs .
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JOIN ——-|
¢ T CONTINUOUS

1” @ NON—HEADED STUD NEOPRENE STRIP SEAL

|
ANCHOR, 9” LONG @ 9” O.C. . STEEL EXTRUSION
OR §" ¢ SINUSOIDAL ANCHORAGE- | (TYP.)
ELASTOMERIC » | —3" MIN.
CONCRETE (TYP.) | e

S W=t ol -
B ad bas Mamai R Iy I
T A : TR E =
<& 3" i \—LEVELING TAB WITH DRILLED—IN <
3" ¢ EXPANSION ANCHOR OR
5" APPROVED ALTERNATE TEMPORARY
(TYP.). B SUPPORT METHOD
% ) %
X B
LSee Table For Joint Opening
At 70°F on Dwg. No. 10.2.9
AT _ANCHOR  LOCATION AT _TEMPORARY SUPPORT L OCATION

SECTION 1

SCALE: 3" = 1'-0"

(EXPOSED CONCRETE DECKS)

1" ¢ NON—HEADED
STUD ANCHOR, 9” LONG

@ 9” 0.C. OR §" ¢

| CONTINUOUS

|
SINUSOIDAL ANCHORAGE |

|

|

NEOPRENE STRIP SEAL
STEEL EXTRUSION

(TYP.)
ELASTOMERIC —2" MIN. MEMBRANE
CONCRETE (TYP.)—\ F1” ) /' WATERPROOFING
HR I }'m;—:*; :
SNSRI 3" HMA
e \ WEARING
— | L SURFACE
e S | LEVELING TAB WITH DRILLED—IN |
5 1" ¢ EXPANSION ANCHOR OR
. i APPROVED ALTERNATE TEMPORARY
(TYP.) Ll"  SUPPORT METHOD
\/\ ” \/\
X

'|—See Table For Joint Opening
At 70°F on Dwg. No. 10.2.9
NOTE:

This detail must be used with deck drains. See Dwg. No. 7.3.1 for details.

AT_ANCHOR_LOCATION AT_TEMPORARY SUPPORT LOCATION
| SECTION 1
: SCALE: 3" = 1'-0"
NOTE: (DECKS WITH HMA WEARING SURFACE)

See Dwg. No. 10.2.16 for Construction Notes to be placed on Construction Drawings.
DATE OF ISSUE

masspor TRANSVERSE SECTION OCTOBER 2009

B Highway

LRFD BRIDGE THRU ROADWAY SRATING NOWBER
MANUAL STRIP SFAL JOINT DETAILS 10.2.7
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BARRIERS AT SAFETY CURB
PLAN, SKEW > 35°

STRIP SEAL JOINT DETAILS

LRIFD BRIDGE
MANUAL

miasspOT
TR © Highway




X\Xn
: 2 (Sitowale Wi, o
END OF BLOCKOUT \0.2.8/ 8" @, 6” LONG 0.z CONTINUOUS
WITH EL%SJSC’;"FE?T'E STUD ANCHOR @ 12” NEOPRENE
(TYP.)7 0.C. MAX. (TYP.) STRIP SEAL
X T g | YA /71
(See Note 1) //— ————— 2 e | L ELASTOMERIC
L e /d o o Jel=o / CONCRETE
al B o o oy Y ] - -
o)
BV e )
Xy 219 “ Tl == S
o
o = = S==AUN QTEEL
O | T 11“ L < EXTRUSION
Y Y A A N 2 (TYpP.)
1 A 1 | ===
2" CHAMFER / / /( J \ /\7FACE OF CURB
6 EACE OF RAIL \_s.s. screws wiTH
MAX NUTS @ 12" 0.C. MAX.

8" GALVANIZED REMOVABLE (SEE NOTE 6, TYP.)
SLIDING CHECKERED .

PLAN — STRIP SEAL JOINT AT SIDEWALK

SCALE: 1" = 1'-0"
1'95:’

END OF BLOCKOUT 1)
WITH ELASTOMERIC 3 , 02,7
CONCRETE @, 6 LONG

/» STUD ANCHOR (TYP.)

~X" (See Note 1)

/____ —= _7\‘ STEEL EXTRUSION
:I

i FACE OF CURB <TYP)7

- N—ELASTOMERIC
—1%"LCONTINUOUS NEOPRENE > CONCRETE'

! /——+—-}———\—d STRIP SEAL
2" CHAMFER / %—LGMX& (TYP.) L
A
/A\/ S.S. SCREWS WITH NUTS @ 127

0.C. MAX. (SEE NOTE 6, TYP.)
2” GALVANIZED REMOVABLE SLIDING B

PLAN — STRIP SEAL JOINT AT SAFETY CURB

NOTES'
1. X" = (Joint Width + %) SCALE: 17 = 10
2. See Dwg No. 10.2.16 for Construction Notes to be placed on Construction Drawings.
Aot Marisghisigms Moot . . DATE OF ISSUE
J”&SSDOT S3—TL4 RAIL OCTOBER 2009

LRED BRIDGE PLAN, SKEW < 35° SRATING NOWEER

MANUAL

STRIP SEAL JOINT DETAILS 10.2.1




STRIP_SEAL JOINT NOTES:

. THE DETAILS SHOWN HERE ARE INTENDED AS A GENERAL GUIDE

FOR A TYPICAL GLANDULAR TYPE STRIP SEAL JOINT SYSTEM. SHOP
DRAWINGS WHICH INCLUDE DETAILS OF THE GLAND SHAPE, STEEL
EXTRUSION SHAPE, WELDING PROCEDURE SPECIFICATIONS, ANCHOR
ARRANGEMENT, TEMPERATURE CORRECTION REQUIREMENTS, AND
TEMPORARY SUPPORT DETAILS SHALL BE SUBMITTED FOR APPROVAL
OF THE ENGINEER ACCORDING TO THE STANDARD SPECIFICATIONS.

ALL STRUCTURAL STEEL COMPONENTS SHALL CONFORM TO AASHTO
M270 GRADE 36. AFTER THE COMPLETION OF ALL WELDING
OPERATIONS STEEL PLATE ASSEMBLIES SHALL BE HOT-DIP
GALVANIZED.

ELASTOMERIC CONCRETE BLOCKOUT SHALL BE SANDBLASTED,
CLEANED WITH COMPRESSED OIL LESS AIR, AND PRIMED WITH
BONDING COMPOUND PRIOR TO CASTING ELASTOMERIC CONCRETE.

NEOPRENE STRIP SEAL SHALL BE BONDED TO STEEL EXTRUSION
WITH APPROVED ADHESIVE.

INSTALL CONTINUOUS NEOPRENE STRIP SEAL IN THE FIELD. :
SPLICING OF SEAL IS NOT PERMITTED. TEMPORARY SEAL SHALL
BE REQUIRED ON STAGE CONSTRUCTION PROJECTS.

2” ¢ STAINLESS STEEL FLAT HEAD MACHINE SCREWS STAINLESS

STEEL NUTS. RECESS 15  BELOW PLATE SURFACE. PRIOR TO
PLACEMENT OF SIDEWALK/SAFETY CURB CONCRETE, LUBRICATE
STAINLESS STEEL SCREWS WITH GRAPHITE AND SET SECURELY IN
PLACE. MACHINE SCREWS TO BE TEMPORARILY REMOVED AFTER
CONCRETE HAS ATTAINED FINAL SET.

NO WELDING OF PORTIONS OF STEEL EXTRUSIONS IN DIRECT
CONTACT WITH NEOPRENE SEAL SHALL BE PERMITTED.

MasspoOT STRIP SEAL JOINT OCTORER 2005

Ry & Highway

LRFDBRIDGE | CONSTRUCTION NOTES  [5rwme woweer
MANUAL STRIP SEAL JOINT DETAILS 10.2.16




LIMITS OF MEMBRANE WATERPROOFING

#6 @ 8", TOP LEG

10” WATERSTOP » cLosED | 40" LONG
ASPHALTIC IBRIDGE JOINT7 /CELL FOAM VHMA WEARING SURFACE
L “" / \‘
[e) ‘ P 8” =~
N T e
S s ] N N, yd
Ol (See Note 3) © |—— -
R = °| w0
: 2 | L
T |
3 , ol
/
4 |
o/
s | o
o - - <
sz O | N 2
oI5 ) | AN < 8
L O #5 @ 8" &
T | » £
ol A #5 @ 12 5
Eln #4 @ X . (Back face)- &
=% o2 J ,,
S S l 2" CL. (TYP.)
g_J END DIAPHRAGM
CH e (v .
e (0 12" Wox)" EXPANDED
J POLYSTYRENE
CONST. JT. FILLER
(RAKE FINISH) « 7 .
. 0!
I
> 3-#6
5” |
X @ X SLOPE 1%
(See Note 6) /] 4”14 BETWEEN
€ BRGS.~ BEARINGS
22” 1 4;: 15” .
(See Note 5) 17 STRIATION
2” CLOSED CELL FOAM
NOTES: (See Note 7)
(See Dwg. No. 3.7.18 for Notes to be included on Construction Drawings)
DETAILS AT ABUTMENT — ROADWAY SECTION
NOTES: SCALE: 1”7 = 1'-0"
7. This detail shall be used when one way thermal movement < 1" and skew angle < 30"
2. See Dwg. No. 3.7.16 for Designer Notes.
DOT DATE OF ISSUE
aES ROADWAY SECTION WITH [0 or e
R W Highway
L=ED BRIDGE | ASPHALTIC BRIDGE JOINT e woweer

MANUAL

END OF DECK DETAILS

3.7.14




BLOCK—OUT DECK AS SHOWN
FOR ASPHALTIC BRIDGE JOINT

SIS

o

BRIOGE JOINT 10’
N\ [T
G I ”
™ Il ~
10" WATERSTOP :
|
|
|
|
s
DETAILS AT ABUTMENT FOR EXPOSED
CONCRETE DECKS
SCALE: 1" = 1'=0"
NOJTES:

Designer Notes listed here are for the details shown on Dwg. No’s 3.7.14 and 3.7.15.
The Asphaltic Bridge Joint shall be used when the limits of the Pavement Sawcut details
are exceeded. When the limits of the Asphaltic Bridge Joint as specified on Dwg. 3.7.14
are exceeded, use a Strip Seal Joint and modify this detail accordingly. If the thermal
movement range of a strip seal is exceeded, consult with the D/rector of Bridges and
Structures for an appropriate joint system.

This detail is to be used with Approach Slab Type .

Bridges with HMA wearing surface require the use of deck drains.

If the bearing exceeds 16” in diameter, set this dimension equal to Bearing Dia./2 + 6"
See Chapter 6 for additional modifications to this dimension required for the NEBT beams.
Design these bars for longitudinal seismic forces. Backwall reinforcement configuration
shown is concptual. The Designer may modify the arrangement by adding additional
hoops as required by the actual design.

This detail anticipates 1" of one—way thermal movement. The Designer may increase the
closed cell foam thickness in %" increments to accommodate larger thermal movements.
For bridges with exposed concrete decks, modify this detail as shown on Dwg. 3.7.16.
Modify the detail for the beam type used.

Lhonbng Merzipucicnes Fsomard

AFESDOT | EXPOSED CONCRETE DECK | yoveusen 2010

S @ Highway

LRED BRIDGE [DETAILS & DESIGNER NOTES|mwms s
MANUAL END OF DECK DETAILS 3.7.16




LIMITS OF MEMBRANE WATERPROOFING

4" & 6 X STRIP SEAL JT. #6 @ 87,
i Civbries) TOP LEG 4'—0" LONG
SEE NOTE 8\ —23" CL. [HMA WEARING SURFACE

NOTES:

1. This detail is to be used with approach slab Type [, modified as shown.

8’) S

~
i - :
~ I / Fe
< #6 @8 - -
6o L #4 © X
| EnD
- . | DIAPHRAGM
Qs ‘9 D . 2]
=fo | />2_#5 I 2” CL. (TYP.)
3| |#6 @ 18" V&)  /
@ | 18" LONG T | N J
] \55 »
o G:Ik#5 @ 12" #5 @ 8
<§( » | (Back face)
a| #5 © 8
» e 10" CLOSED CELL
2 See Table For Joint o FOAM (WP) .
@] : .
Z Fone wo. 10.55 | EXPANDED
= . . POLYSTYRENE
CONST. JT 4 (TYP.) . )14
S (RAKE FINISH) G[ (@ 12" Max.) e /
" ' \ = 1" CHAMFER
= : )‘ff
- . 3 — #6
(See Note 6, | SLOPE 1%
Dwg. No. 3.7.16) SEXV%/E\IEGNS
X"“X" 14,, 15,,

(225" + Joint Gap)
X" (= Joint Gap)

I—(See Note 5,

Dwg. No. 3.7.16)

” 1" STRIATION

(See Dwg. No. 3.7.22 for Notes to be included on Construction Drawings)

DETAILS AT ABUTMENT —

SCALE: 1" = 1'-0

2. Bridges with HMA wearing surface require the use of deck drains.

3. For bridges with exposed concrete decks, modify this detail as shown on Dwg. No. 3.7.21.

ROADWAY SECTION

. Sormard.

mass.

orT

- HEREEXT W Highway

LRED BR
MANUAL

IDGE

ROADWAY SECTION WITH

STRIP SEAL JOINT
END OF DECK DETAILS

DATE OF ISSUE
NOVEMBER 2010

DRAWING NUMBER

3.7.19




LIMITS OF MEMBR.

WATERPROOFING
26,8 X STRIP SEAL JT. |
l " Lvaries) ~2%" CL. 46 @ 8,
SEE NOTE 8“\ | / TOP LEG 4'—0" LONG

N
N

2:_0:1

I

| Enp (

[ DIAPHRAGM }
O N I
=z ©
- | '
‘ : ' N
o o <
l » " 5 8”
ol #5038 G[k#s @ 12 #5 o
< (Back face)
O [ ] [ ]
(/_) 10”
> See Table For Joint
% Opening At 70° on
= Dwg. No. 10.2.9

” * * : 2" CL. (TYP.
% 2 CI_. 3» CI_ ( )
L CONST. JT. #@4 7§TYAZX)) \¢| -
o (RAKE FINISH) .
(/-) \\ k2
2 \ —_— 1”7 CHAMFER
- ® o ® 3 — #6
5 4 @ X" ¢ BRGS. |
(See Note 6, _\I SLOPE 1%
Dwg. No. 3.7.16) gg\gﬁ\@s
X"“'X” : 14” 15” N
(224" + Joint Gap) J 17 STRIATION
”» . . (See Note 5,
X" (= Joint Gap) Dwg. No. 3.7.16)

NOTES:
1. See Dwg. No. 3.7.22 for Notes to be included on Construct/on Drawings.
2. Refer to Dwg. No. 3.7.19 for dimensions and information not shown here.
3. This detdil shall be used with Approach Slab Type I, modified as shown.

DETAILS AT ABUTMENT — EXPOSED CONCRETE DECK

SCALE: 1" = 1'=0"

AFSSDOT | EXP. DECK RDWY. SECTION | iovevsen o1

RN & Highway

LRFD BRIDGE [  WITH STRIP SEAL JOINT  [orawme wowees
MANUAL END OF DECK DETAILS 3.7.21




1.
2.

3.

ROADWAY /SIDEWALK SECTION NOTES:

(Modify the Construction Notes on Dwg. No. 3.7.18 as shown below for strip seal joints)

(No modifications)
(No | modifications)
(Substitute the following) BACKWALL BELOW CONSTRUCTION

JOINT, KEEPER BLOCK AND CURTAIN WALL CONCRETE MUST BE |
PLACED AND SUFFICIENTLY CURED PRIOR TO PLACING THE END

DIAPHRAGM CONCRETE.

(No modifications)

(No modifications)

(Substitute the following) AFTER THE END DIAPHRAGM CONCRETE
HAS CURED SUFFICIENTLY, PLACE THE APPROACH SLAB
CONCRETE AND REMAINDER OF BACKWALL CONCRETE. THE
BACKWALL TROUGH WiLL BE FORMED WITH CLOSED CELL FOAM
AND CARE SHALL BE TAKEN TO INSURE THAT CONCRETE DOES
NOT ENTER THE. TROUGH SUMP. '

(Substitute the following) COVER THE BACKWALL TROUGH
OPENING SECURELY TO KEEP DEBRIS OUT UNTIL READY TO
INSTALL THE STRIP SEAL JOINT.

(Add the following note) PROTECTIVE COURSE TO BE HOT MIX
ASPHALT DENSE BINDER COURSE FOR BRIDGES, PLACED IN 2”
LAYERS AND COMPACTED WITH A MECHANICAL HAND—GUIDED
TAMPER WITHIN 12 HOURS AFTER PLACING MEMBRANE
WATERPROOFING.

MEssPOT | CONSTRUCTION NOTES | ocroper 2000

& Highway

LRFD BRIDGE STRIP SEAL JOINTS SRAWNG NOWBER
MANUAL END OF DECK DETAILS 3.7.22




V' Tz anSs

Section 14: JOINTS AND BEARINGS : 14-1

SECTION 14: JOINTS AND BEARING

14.1 GENERAL DESIGN .
Refer to AASHTO LRED Section 14 for more-design information not found in this section.
The influence of dynamic load allowance shall be included for all joints and bearings.

The joints and bearings should allow movement due to temperature changes, creep and shrinkage, elastic shortening
due to prestressing, traffic loading, construction tolerances, camber release, substructure deflections and other
effects.

Table 14.1.1 Joint Type Movement Table

Joint Type | Longitudinal Movement (in) Transverse Movement (in)
Plug 2 1
Vermont 3 3
Finger 4 14
Other Consult design or manufacturer's specifications

+ Finger configuration can be designed to accommodate slightly more movement.

If movements exceed those listed above, either:
e  Choose a different joint type, or

o Document the costs of accepting a potential bearing or joint failure at the site. A risk assessment should
include consideration of ADT, operational classification, detour length, economical impacts and any other
relevant factors. Verify that a bearing or joint failure will not damage other structural components at the
service limit state.

14.2 JOINTS

14.2.1 Joint Types

-14.2.1.1 Modular Expansion Joint

These joint systems are proprietary products used for allowing large movements exceeding 4 inches longitudinally
and accommodating some transverse movement. The intent of these systems is to seal the joint throughout the
expansion and contraction extremes, while maintaining a smooth driving surface. Consider using this joint when
skews and/or lateral movement exceed the capacity of the Vermont Joint using fingerplates.

14.2.1.2 Vermont Joint

The Vermont Joint has a long history in the state of Vermont. VTrans has used this joint for most long span bridges.
The joint consists of steel plates that hold down a reinforced fabric trough used to collect water and channel it off the
bridge deck. Depending on the width of the expected expansion gap, the designer will choose either the square steel
plate or the steel fingerplate. Refer to Structures Detail SD-516.11 series drawings. These provide details and a
“Joint Gap Dimension Table” based on temperature and expansion length.

14.2.1.2.1 Square Plate Vermont Joint

Use the square plate Vermont joint when end of bridge expansion movement is less then 3 inches.
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14.2.1.2.2 Finger Plate Vermont Joint

Use the fingerplate Vermont joint when end of bridge expansion movement exceeds 3 inches.

14.2.1.3 Asphaltic Plug Joint

The joint is the thickness of the bituminous concrete pavement and is essentially joint sealer hot poured with binder
aggregate in sealer over a steel plate to support vehicles. This joint can accommodate movement up to 1 inch, Refer
Structures Detail SD-516.10 Series.

14.2.1.4 Pavement Saw Cut Joint

Install a pavement saw cut joint as a controlled crack in the pavement over concrete joints or where concrete slabs
terminate, or other locations where network cracking may be expected. This joint does not allow for significant
expansion. See Figure 14.2.1.4 -1 and Figure 14.2.1.4 -2.

JOINT SEALER, HOT OR COLD
BEGIN OR END CONCRETE SLAB > SAW CUT JOINT NT s
POURED. SHALL BE SLIGHTLY
OVER FILLED THENWIPED FLUSH
WITHA V" OR "U" SHAPED
BITUMINOUS CONCRETE ROADWAY SURFACE SQUEEGEE TO PROVIDE A 1"+ WIPE ¥ ROADWAY SURFACE

ZONE EACH SIDE OF JOINT

PAVEMENT | 1" MIN,

WIPE ZONE (TYP] ;

\ PAVEMENT SURFACES TO BE

1%
TOP COURSE

OF PAVEMENT zléh‘xj%?h?srsn ONBOTH SIDES
\ e B
3/4"x 3/4" /
CHAMFER 7/8" (J HEAT RESISTANT FOAM .
SHEET MEMBRANE BACKER ROD, COMPRESSION FIT ¥*WIDE X %" DEEP SAW CUT INTO
WATERPROOFING REQUIRED TO INSURE THAT THE BOTTOM COURSE OF PAVEMENT

ROD POSITION IS MAINTAINED DURING
FILLING OPERATION. COST TO BE
INCLUDED WITH UNIT PRICE BID

FOR JOINT SEALER.

TO BE MADE DURING THE SAME
WORKDAY AS PLACEMENT,

Figure 14.2.1.4 -1 Saw Cut Joint Detail Figure 14.2.1.4 -2 Saw Cut Joint Detail Close Up

14.2.1.4.1 Saw Cut Joint Note

The following note shall be included with the plans if using saw cut joints.

The Joint is to be located accurately by string lining, or other means, prior to paving, so that the saw cuts will be
made directly over the end of concrete deck. Cut the joint dry in a single pass and seal within a 24 hours period or
prior to exposing to traffic. Clean the joint prior to applying the joint sealer. Refer to specification 524 and the
special provisions.
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2.3.2 Skew and Askew

2.3.2.1 Skew

Skew (©) is the angle between the centerline of a support and a line normal to the bridge chord. See Figure 2.3.2-1.
For curved beam bridges, measure the skew from the radial line crossing the intersection of the bridge chord and
centerline of substructure, to the centerline of substructure.

2.3.2.2 Askew

Askew is the compliment angle of the skew. See Figure 2.3.2-1.

ASKEW

STATIONING

BRIDGE

34° to 40° - NOT ALLOWED WHEN MECHANICAL OR WIDE
39° to 42° - NOT RECOMMENDED [ PLUG JOINTS ARE REQUIRED

Figure 2.3.2-1 Skew and Askew Definition

2.3.2.3 Bridge Joint Skew Resti'ict_ions3

The VTrans Operations Division currently uses snowplows that have a horizontal blade angle of 36.5° to 37.5° right,
measured from a perpendicular to the long axis of the plow vehicle. In situations where the angles of the snowplow
blade and bridge joint are nearly the same, the blade will likely damage the bridge joint. The blade catches on the .
mechanical parts of the joint such as angles or plates as well as gouging out the joint material of the wide pavement
joints. This situation can also result in significant damage to the plow and/or truck and may cause harm to the
snowplow operator.

The designer must also consider other factors regarding the alignment of the snowplow blade with the bridge joint.
Such factors include the width of the bridge joint; the plow truck path may not necessarily align with the bridge
centerline when it passes over the joint or snowplow blades may be slightly misaligned.

3 Policy as stated in Structures Engineering Instructions 08-003 (3/31/08)
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In consideration of these variables, the following skew restrictions apply on new bridges when mechanical or wide
plug joints are required: (See Figure 2.3.2-1)

e  Skews (O) not allowed: 34° to 40° to the right
o Skews (©) to avoid: 32° to 34° and 40° to 42° to the right

Because Local municipalities utilize equipment that is similar to that used by the VTrans Operations Division, these
restrictions apply to all bridges designed for all of the bridge programs. The Structures Section extends these
restrictions to left skews for bridges on the Interstate System, or other divided two-lane highways, which requires
maintenance using left angled plows. '

The Structures Section does not restrict the skew when using narrow saw cut pavement joints for bridge projects.
The skew (O) restrictions do not apply for rehabilitation bridge projects.

Bridges that have skew angles within the restricted range, either a bridge rehabilitation project or a new bridge
design which have a skew restriction exemption, the bridge joint shall be marked with delineators designed in
consultation with the Operations Division. In these special cases, the designer should consider design features that
minimize possible damage to the joint and maintenance equipment.

2.3.3 Deck on Beam Structures

For bridges with beams or girders, lay out the abutments from the centerline of bearings. A working point shall be
located at the intersection of the roadway centerline and the bearing centerline. Identify an additional working point
where the centerline of bearing intersects the exposed face of each wing wall. Dimension the wing wall lengths from
these right and left working points, to the end of the wing walls. See Figure 2.3.1-1.

2.3.4 Concrete Structures

Cast-in-place concrete slab structures, precast concrete slab structures, large concrete boxes and concrete rigid

. frames shall be laid out from the abutments or outside walls from the begin and end bridge points extended along the
back face. Working points shall be located at the bridge begin and end points along the centerline of the roadway.

' Additional working points shall be located where the back of the abutments and the inside of the wingwalls meet at
the top of footing for either side of the abutment. Dimension the wing wall lengths from these right and left working
points to the end of the wing walls. See Figure 2.3.1-2.

2.3.5 Pipés, Small Boxes and Small Frames

For corrugated plate arches, pipes, or pipe arches; small concrete boxes or small concrete frames, lay out the
structure from the intersection of the roadway centerline and the centerline of structure. A working point shall be
located at this intersection. The centerline of the structure should closely approximate the thalweg of the river or the
approximate centerline of the stream. Show the dimensions left and right from this working point to the ends of the
structure. Dimension the ends of the wing walls from the edge of the structure. See Figure 2.3.1-2 and Figure 2.3.1-
3.

2.4 BRIDGE TYPES

2.4.1 Integral Abutment
Integral Abutment bridges encapsulate all other bridge types. Substructures and the superstructure of an integral
abutment bridge are monolithic, thereby eliminating joints and bearings. The Agency considers the integral

abutment as the primary choice for bridges in the state. If site conditions do not permit an integral abutment to be
constructed, consider other bridge types.

2.4.2 Concrete Slab Bridge

A cast-in-place concrete or butted prestressed concrete beam deck. Spans are typically shott.
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2.4.3 Covered Bridge

Historically, an all timber structure comprised of side trusses; a deck built up with floor beams topped with runners;
and a roof system. Typically, timber sheathing covers the trusses; however, some covered bridges have exposed
trusses. Over time, the Agency has renovated several covered bridges. Some of these bridges have received a steel
girder/timber deck system leaving the timber trusses and roof structure self-supported.

2.4.4 Steel Truss

Steel trusses are comprised of two similar truss structures connected by floor beams and a system of overhead sway
bracing. In the past, the Agency used steel truss structures in locations where site conditions required long spans and
maximized clear depths.

2.4.5 Straight Beams and Girders

This is a system of steel or prestress beams topped by a concrete deck. This bridge configuration makes up the
majority of the federal and state system. Typically, if a simple concrete slab will not be sufficient as the
superstructure for the bridge; straight beam framing will be the next alternative to explore.

2.4.6 Curved Beams and Girders

Beams configured similar to Section 2.4.5 , however curved with the roadway alignment. Use curved beams only
where straight beams are impractical or produce an unacceptable overhang,. Ideally, the substructures are radial
however, some have skewed substructure.

2.4.7 3-Span Continuous Cantilever Bridges

A 3-Span continuous cantilever bridge has modified abutments attached to and supported by the superstructure. All
abutment dead loads, superstructure dead loads, and live loads are then supported by two piers. This type of design
allows a maximizing of the center span over the stream combined with some of the economics of a continuous
design. The ideal span ratio is around 1 -5 —1.

2.5 BRIDGE END DETAIL SCHEMATICS

Integral abutment construction shall be considered as the first alternative for all concrete slab and concrete deck on
steel beam or prestressed concrete beam bridges during the Project Definition Stage for Structure Section projects.
Project Managers shall document the reasons for not selecting the integral abutment bridge type in a Scoping Report
or in a memo from the Project Manager to the Structures Program Manager.

Avoid using expansion joints, if possible. If the design requires the use of expansion joints, the selection of the joint
type is dependent on the length of span and total movement required.

2.5.1 Location of Expansion Joint
See Section 4.4 for a discussion of location of fixed and expansion joints.

Avoid open expansion joints at piers.

2.5.2 Selection of Bridge End Detail

Refer to Figure 2.5.2-1 to assist in selecting the appropriate bridge end detail for superstructures constructed from
cast-in-place concrete slabs, prestressed concrete butted or spread beams, prestressed NEXT beams or steel beams.
For timber, superstructures refer to Section 8 for bridge end details. Sections 2.5.2.1 to 2.5.2.9 guide the designer in
selecting the proper end of bridge details and expansion joints. The details in this section show the bridge end details
with exposed concrete decks. For paved deck or exposed concrete deck options, refer to Section 2.7. The designer
shall refer to Section 5 and Section 6 for detailed information regarding the various decking options.
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25.2.1 Type A

Use the Type A bridge end detail for Integral Abutment bridges with approach slabs. For short spans, use the Type
C bridge end detail as an option. See Figure 2.5.2.1 -1. ’

25.2.2 TypeB

A Type B bridge end detail is similar to Type A (See Section 2.5.2.1) for an integral abutment end detail however
without approach slabs. See Figure 2.5.2.2 -1.

2.5.2.3 TypeC

Use the Type C bridge end detail for fixed and expansion ends for short spans with approach slabs, with cast in
place concrete or precast voided slab decks. Use this bridge end detail for short span integral abutment bridges as
well. See Figure 2.5.2.3 -1.

25.2.4 TypeD

Use the Type D bridge end detail for fixed and expansion ends for short spans without approach slabs for cast in
place concrete slab, precast voided slab and box beam decks. Use this bridge end detail for short span integral
abutment bridges as well. See Figure 2.5.2.4 -1.

25.2.5 TypeE

A Type E bridge end detail applies to both fixed and expansion ends for intermediate spans using spread beams
without approach slab. See Figure 2.5.2.5 -1

2.5.2.6 TypeF

A Type F bridge end detail applies to fix and expansion ends of intermediate spans using spread beams with
approach slab. See Figure 2.5.2.6 -1.

25.2.7 Type G

Use a Type G bridge end detail for the fixed end of spread beam decking on long spans with approach slabs. For
butted box beam decks, use this bridge end detail for the fixed end, when skews are greater than 30°. See Figure
2.5.2.7-1. ‘ :

2.5.2.8 TypeH

Use a Type H bridge end detail for the expansion end of spread beam decking on long spans with approach slabs.
For butted box beam decks, use this bridge end detail for the expansion end, when skews are greater then 30°. See
Figure 2.5.2.8 -1. '

2.5.2.9 Typel

Use a Type I bridge end detail for spread beam decking of long spans without approach slabs, For butted box beam
decks, use this bridge end detail for the expansion end, when skews are greater than 30°. Specify this bridge end
detail for both fixed and expansion ends on gravel roadways. Use this detail for the fixed end and the Type H detail
for the expansion end on paved highways. See Figure 2.5.2.9 -1.
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START
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SHORT
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Cast-in-Place
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Select Bridge
End Type
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Abutment! (15m) Slabs
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Beams
YES
Approach YES { Fix:“G”
Stabs i Exp: “yr
NO
Prestress Prestress Prestress
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Voided Slab Box Beam | - Beam

Following the Simplified Design Criteria

T TTr |

Prestressed
Concrete
NEXT Beam

Steel Beam

1. Integral Abutments shall be the first choice when selecting a bridge type. This flow chart only addressed the
simplified design method as presented in the VTrans Structures’ Integral Abutment Design Guide. For bridges that
do not comply with the criteria for the Simplified Design Method, use additional considerations to design them with

Integral Abutment.

2. Though the skew exceeds 20°, using Integral Abutments is possible using additional design considerations

Figure 2.5.2-1 Flowchart Used for Selecting End of Bridge Details




VTrans Structures Design Manual

2-12
BEGIN/END BRIDGE - ({,‘_
BEARING TRANSVERSE
DECK JOINT
BT _CONC PVMT
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APPROACH SLAB _
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g-- 12" % 12"
FILLET
(@]
HOLES FOR REBAR
[ SIZED AND SPACED
PER DESIGN
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SPREAD STEEL
= OR
O - = P/S CONCRETE BEAM
CONST. JT. =

WATERSTOP \

\

i/, WIDTH OF ABUTMENT

Py

T

(>

\

ABUTMENT

)

SCORE MARK

Figure 2.5.2.1 -1 Type A — Bridge Ends for Integral Abutment Bridges with Approach Slabs.
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Tigure 2.5.2.2 -1 Type B - Bridge Ends for Integral Abutment Bridges without Approach Slabs.
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BEGIN/END BRIDGE BEA%NG
PAVEMENT
Y \*
APPROACH 12"
SLAB d C-I-P CONCRETE SLAB

PROVIDE BOND

OR VOIDED SLAB

[

BREAKER

6" X %" EXP.
MATL.

1'-6" MIN.

Ll

1" PLASTIC TUBE
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#8 DOWELS @ 18"

(EPOXY COATED)
WRAP END WITH
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HAUNCH VARIES
3" MIN.

ABUTMENT

Figure 2.5.2.3 -1 Type C — Bridge Ends (both abutments) for short spans with Approach Slabs.

PROVIDE BOND

BEGIN/END BRIDGE BREAKER
»  BEARING
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GRAVEL C-I-P CONCRETE SLAB
VOIDED SLAB OR BOX BEAM
1"X 1" CHAMFER [ v
FOR C-I-P CONCRETE
HAUNCH VARIES
3" MIN.
ABUTMENT
/\\/

Figure 2.5.2.4 -1 Type D - Bridge Ends for short spans without Approach Slabs.
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BEGIN/END BRIDGE N

'| 1" X 1" CHAMFER

EXP.BRG. ¢ . ¢ FIX. BRG.
j DECKT (F'AVEMENT)/
GRAVEL
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STEEL OR P/S
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BEAMS WALL

ABUTI
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e

Figure 2.5.2.5 -1 Type E — Bridge Ends for intermediate spans without Approach Slabs.
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Figure 2.5.2.6 -1 Type F — Bridge Ends for intermediate spans with Approach Slabs.
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Figure 2.5.2.7 -1 Type G — Bridge End for Long Spans with Spread Beam Decking or Intelmedlate Spans with
Butted Box Beams decking, both with Approach Slabs.
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Figure 2.5.2.8 -1 Type H — Bridge End for Long Spans with Spread Beam Decking or Intermediate Spans with
Butted Box Beams decking, both with Approach Slabs.
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»Figure 2.5.2.9 -1 Type I — Expansion and Fixed Bridge Ends for Long Span Spread Beam Decking without
Approach Slabs of any skew or for the Expansion End of Butted Box Beam Decks with skews greater then 30°.

2.5.3 Bare and Paved Concrete Deck Details

The designer shall consider a bare deck initially. When specifying a paved deck in the plans, the bridge end details
will require additional pavement details.

2.5.3.1 Bare Concrete Deck Details

For deck thicknesses refer to Section 5.2.1.1.1 . The concrete surface will require special treatment to ensure there
will be adequate traction. This treatment will include applying a texture during the screeding of the deck, and may
include grooving the deck once the concrete cures. Use the details above as well as those in Sections 5 and 6 as
presented. :

Grooving of the deck is used to provide appropriate friction for dry and wet pavement while still keeping a low-
noise surface. A proper combination of macrotexture and microtexture (wavelengths of 0.5mm to 50mm and 1pm to
0.5mm, respectively) while limiting megatexture (wavelengths of 50mm to 5 00mm) can provide the texture needed
for both adequate wet pavement friction and low noise. All bare concrete decks shall, as a minimum, have the
surface textured by means of a broom finish, burlap drag, or artificial turf drag. Bridges with design speeds greater
than 45 miles per hour or with a radius of curvatures less than 1640 feet shall also be tined or grooved. Other
situations may warrant tining or grooving the bridge deck.”

4 Surface Texture for Asphalt and Concrete Pavements: hitp://www.fhwa.dot.gov/pavement/t5 04036.cfm
Surface Finishing of PPC Pavements: http:/www.fhwa.dot.gov/ legsregs/directives/policy/sa_96_06.htm
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5.7 CONCRETE BRIDGE END DETAILS

5.7.1 Concrete Bridge End Details - Type A

¢
BEARING
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I P#S BOX BEAM

'l

ABUTMENT

Figure 5.7.1 -1 Box Beam Type A Bridge End Detail
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- Figure 5.7.1 -2 North East Bulb Tee (NEBT) Type A Bridge End Detail
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Figure 5.7.1 -3 North East Extreme Tee (NEXT) Type A Bridge End Detail

5.7.2 Concrete Bridge End Details - Type B
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Figure 5.7.2 -1 Box Beam Type B Bridge End Detail
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Figure 5.7.2 -2 North East Bulb Tee (NEBT) Type B Bridge End Detail
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Figure 5.7.2 -3 North East Extreme Tee (NEXT) Type B Bridge End Detail
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5.7.3 Concrete Bridge End Details - Type C
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Figure 5.7.3 -1 Cast-in-Place Concrete Slab Type C Bridge End Detail

BEGIN/END BRIDGE N

]

APPROACH SLAB

1 1/2 " EXPANSION MATERIAL

N

PVC WATERSTOP Ty
CLIP TOP LEGS FOR

VOIDED EPOXY COATED
SLAB REINFORCING
STEEL

VOIDED SLAB

W8l
E
N~

6" X 1/2" EXPANSION
MATERIAL (TYP)

BIi?G.

ABUTMENT
PROVIDE BOND BREAKER

Figure 5.7.3 -2 Voided Slab Type C Bridge End Detail
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5.7.4 Concrete Bridge End Details - Type D

BEGIN/END BRIDGE

AGGREGATE SURFACE COURSE

SUBBASE

PVC WATERSTOP

C-1-P SLAB

BRG.

ABUTMENT

#8 DOWELS @ 24"
EPOXY COATED
WRAP END WITH
PIPE INSULATION

PROVIDE BOND BREAKER

Figure 5.7.4 -1 Cast-in-Place Concrete Slab Type D Bridge End Detail

BEGIN/END BRIDGE

VTrans Structures Design Manual

CONCRETE OVERLAY

AGGREGATE SURFACE COURSE

SUBBASE

PVC WATERSTOP CLIP

_TOP LEGS FOR VOIDED SLAB
ATTACH TO BEAM W/
APPROVED MASTIC

CLOSED CELL FOAM
3" X (BEARING H)

&

e )
o]
o
=
[u)
m
g, -
=

ABUTMENT

Figure 5.7.4 -2 Voided Slab and Box Beam Type D Bridge End Detail

EPOXY COATED
REINFORCING STEEL
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5.7.5 Concrete Bridge End Details - Type E

BEGIN/END BRIDGE _,

¢ EXPANS [ON BEARING
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BEGIN/END BRIDGE

I” X 1" CHANFER

PAVEMENT

GRAVEL

;1

2" CLOSED CELL FOAM/

WATERSTOP /

Figure 5.7.5 -1 North East Bulb Tee (NEBT) Type E Bridge End Detail

\ 1 CONCRETE DECK

SPREAD

I-BEAMS ,

TXLTET

RN

ABUTMENT

P/S CONCRETE

OR NEXT BEAM

5.7.6 Concrete Bridge End Details - Type F

BEG IN/END BRIDGE
170" 3
TP :;Z-
PROVIDE o
BOND BREAKER
1'% " CLOSED
67 X Y% EXP MAT. CELL FOAN
(TYP)
STEEL ¥OOL
\ (TYPI
< 48 BAR @ 24"
. WRAP END W/PIPE
/ INSULATION (TYP)
%
7/
172" EXP,
MATL,

Figure 5.7.6 -1 North East Bulb Tee (NEBT) Type F Bridge End Detail

DECK

SPREAD

P/S CONCRETE
1-BEAMS ,

OR NEXT BEAM

CURTAIN WALL

T

PAVEMENT  /

GRAVEL

Y

Yo " EXPANS ION
MATER 1AL

BEGIN/END BRIDGE

1 -Q»
(TYP)

PROViIDE
BOND BREAKER

HH APPROACH SLAB
%1

$ i PLASTIC TUBE

N ON L.OW CORNERS
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5.7.7 Concrete Bridge End Details - Type G

BEGIN/END BRIDGE =i

VTrans Structures Design Manual

EPOXY COATED
REINFORCING STEEL

\

APPROACH SLAB

J

150 X 13 EXPANSION

MATERIAL
PROVIDE BOND BREAKER

PVC WATERSTOP
CONSTRUCTION JOINT

BOX BEAM

460

MIN.

€
BRG.

ABUTMENT.
>

~__

" Figure 5.7.7-1 Box Beam Type G Bridge End Detail

5.7.8 Concrete Bridge End Details - Type H

CLOSED CELL

FOAM

STIRRUP PATTERN AND DEPTH

OF COPE AT THE END OF THE UNIT
TO BE DETERMINED BY THE DESIGNER

<BEGIN/END BRIDGE

N/

EPOXY COATED
REINFORCING STEEL

APPROACH SLAB

6" X 1/2" EXPANSION
MATERIAL

N CILD

BOX BEAM

1/2." EXPANSION A 12"

MATERIAL |

PROVIDE BOND A a PER

BREAKER @ 60°F |

24" §

i

CONSTRUCTION |

JOINT N ﬁ ;
A = E_'

=zl f

=2

‘¥ !

|

|

H

éBUTMENT!

Figure 5.7.8 -1 Box Beam Type H Bridge End Detail
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5,79 Concrete Bridge End Details - Type I

STIRRUP PATTERN AND DEPTH

OF COPE AT THE END OF THE UNIT
TO BE DETERMINED BY THE DESIGNER

BEGIN/END BRIDGE

/

EPOXY COATED
REINFORCING STEEL

AGGREGATE SURFACE COURSE

SUBBASE
PVC WATERSTOP _—

1/2 " EXPANSION 37 MIN

MATERIAL @60°F

CONSTRUCTIO
JOINT :

‘NN
W81l

BOX BEAM

Figure 5.7.9 -1 Box Beam Type I Bridge End Detail

5-37




ASPHALTIC PLUG JOINT

2" MIN STEEL PLATE BITUMINOUS
49 MAX CONCRETE
: : PAVEMENT
R4 v . 97~ T\ _ASPHALTIC PLUG MATERIAL
8 INDER RN S AS SPECIFIED IN NOTE: 2
L Sy e ‘A'-" "'A."' "‘A.
HEAT RESISTANT [ . 2 . 2, bt et
BACKER ROD AN P )
RIS . . FAC
o e len e R \RAPID SETTING CONCRETE
tY4* CLOSED Ll e s ©» L P>l | TREPAIR MATERIAL AS
CELL FOAM S e e a7’ sl SPECIFIED IN NOTE: 2
;. N ;' » U s b"‘ b:;f b.‘- '
‘A" ‘a "A. ) LA : '..A . ’..A
K;PROACH SLAB /BRIDGE DECK /
{OR BRIDGE DEcy /
S

ASPHALTIC PLUG-TYPE JOINT DETAIL - REHAB
NOTES: ‘

(NOT TO SCALE)

|. THE CONTRACTOR SHALL REMOVE ALL ASPHALTIC PLUG JOINT MATERIAL

3.

AND DETER!ORATED CONCRETE AS DIRECTED BY THE ENGINEER. REMOVAL
OF THE FIRST 4 INCHES OF MATERIAL SHALL BE INCLUDED [N THE

BID PRICE FOR ITEM 516. 10 BRIDGE EXPANSION JOINT, ASPHALTIC
PLUG. ANY REMOVAL OF MATERIAL GREATER THAN 4 INCHES SHALL BE
INCLUDED IN THE BID PRICE OF ITEM 580.20 RAPID SETTING
CONCRETE REPAIR MATERIAL WITH COURSE AGGREGATE.

“THE CONTRACTOR SHALL REPLACE REMOVED MATERIAL THAT IS LESS

THAN 4° FROM FINISHED GRADE WITH ASPHALTIC PLUG JOINT
MATERIAL MEETING THE REQUIREMENTS OF SUBSECTION 707. 5. ALL
REMOVED MATERIAL THAT IS GREATER THAN 4 [INCHES FROM FINISHED

GRADE SHALL BE REPLACED WITH RAPID SETTING CONCRETE REPAIR

MATER!AL WITH COARSE AGGREGATE MEETING THE REQUIREMENTS OF
SUBSECTION 780. 04. ;

RE INFORCING STEEL NOT SHOWN FOR CLARITY.

B I TUMINOUS

CONCRETE
PAVEMENT
\__STEEL PLATE

HEAT RESISTANT
BACKER ROD

/" __BRIDGE DECK
L ;

ASPHALTIC PLUG-TYPE JOINT DETAIL - NEW
(NOT TO SCALE)

2" MIN
4" MAX

ASPHALTIC PLUG JOINT

BINDER

1 Y, CLOSED
CELL FOAM

A’PROACH SLAB.

(OR BRIDGE DECK)

ASPHALTIC PLUG JOINT NOTES

INSTALLATION:

1.

10.

11.

12.

LOCATE THE JOINT CENTRALLY OVER THE DECK OVERLAY EXPANSION GAP OR FIXED
JOINT, MARKED OUT TO THE MANUFACTURER'S RECOMMENDED WIDTH.

REMOVE THE BITUMINOUS CONCRETE PAVEMENT FULL DEPTH AS SHOWN ON THE
PLANS. THE PAVEMENT SHALL BE DRY AND SAW CUT TO THE LIMITS REQUIRED TO
PLACE THE JOINT. A PNEUMATIC HAMMER AND CHISEL MAY BE USED ADJACENT TO
THE CURB ONLY WHEN SAW CUTTING IS NOT POSSIBLE.

BLAST CLEAN THE JOINT AREA OF DEBRIS, ASPHALT AND SHEET MEMBRANE.
THOROUGHLY DRY THE JOINT AREAWITH COMPRESSED AIR PRIOR TO APPLYING

‘BINDER MATERIAL.

REPAIR MATERiAL GREATER THAN 4 INCHES FROM FINISHED GRADE WITH RAPID
SETTING CONCRETE REPAIR MATERIAL WITH COARSE AGGREGATE MEETING THE
REQUIREMENTS OF SUBSECTION 780.04.

PLACE PROPERLY SIZED HEAT RESISTANT BACKER ROD IN THE MOVEMENT GAP
ALLOWING FOR 1" +/- OF BINDER ABOVE THE ROD.

HEAT AND PLACE THE BINDER MATERIAL AS RECOMMENDED BY THE

MANUFACTURER.

PLACE 1/4" THICK BY 8" WIDE SECTIONS OF STEEL PLATE OVER THE CENTER OF THE
MOVEMENT GAP. SECURE THE PLATES FROM MOVING BY INSERTING LOCATING PINS
THROUGH THE PRE-STAMPED HOLES INTO BACKER ROD AND COVER WITH HOT
BINDER. THE STEEL PLATES MAY BE OMITTED WHERE THE ENGINEER DETERMINES
THAT THE APPROACH SLAB OR BRIDGE DECK WILL PROVIDE INADEQUATE SUPPORT
AND WHERE VERTICAL MOVEMENT OF THE PLATES MIGHT OCCUR.

HEAT AND MIX THE BINDER MATERIAL AND AGGREGATE AS RECOMMENDED BY THE
MANUFACTURER. '

INSTALLATION OF MATERIAL, COMPACTION, AND TOP COATING SHALL BE AS
RECOMMENDED BY THE MANUFACTURER.

IMMEDIATELY AFTER TOP COATING, CAST AN ANTI-SKID MATERIAL OVER THE JOINT
TO REDUCE THE RISK OF TRACKING.

ONCE THE JOINT REACHES 82 DEG C (180 DEG F) +/-, WATER MAY BE USED TO
EXPEDITE THE COOLING PROCESS.

PROTECT JOINT FROM TRAFFIC UNTIL THE MATERIAL HAS COOLEDTO 51 DEG C (125
DEG F) +/-. .

WEATHER LIMITATIONS

APPLY BINDER MATERIAL ONLY WHEN THE FOLLOWING CONDITIONS PREVAIL OR AS
RECOMMENDED BY THE MANUFACTURER:

1.

2.

3.

THE AMBIENT AIR TEMPERATURE 1S AT LEAST 10 DEG C (50 DEG F) AND RISING.
THE ROAD SURFACE IS DRY.

WEATHER CONDITIONS OR OTHER CONDITIONS ARE FAVORABLE AND ARE EXPECTED
TO REMAIN SO FOR THE PERFORMANCE OF SATISFACTORY WORK.

REVISIONS

MAY 7, 2010

APPROVED FOR USE BY VAOT STRUCTURES SECTION

BRIDGE JOINT
ASPHALTIC PLUG

STRUCTURES
DETAIL

SD-516 .10




BAR 1V/4"'x5Y5"" W/ s''@ HOLES @ I'-0" o/c

SEE "JOINT ASSEMBLY

PROVIDE Y5'x4" RISER PLATE FOR BARE

COUNTERBORED 2Y/4"'@ x¥s'’ DEEP AS SHOWN

DETAIL®* ON SD-5I6.1Ib

DECK BRIDGES (SEE NOTE 11)

{SEE NOTE 8) '
Yy ox2" HEA ¥," HEAVY HEX NUT FOR EACH %4 WELD
1"9x2 VY HEX HIGH STRENGTH BOLTS “EAVY HEX BOLT. WELD NUT ON (3 ‘A" DISTANCE
e I'-0%, COAT BOLT & NUT THREADS WITH FACES, ANTI-SEIZE LUBE END OF BOLTS
NICKEL BASED ANTI-SEIZE LUBRICANT (TYP) : MINIMUM FOR TR 5lhn 8l MINIMUM FOR
3l BRACKET (SEE BRACKET DETAILS)
PAVED SLAB 11 "(TYP) PAVED DECKS /e 'x3"" MIN. BUTYL RUBBER TAPE
2 -
CONCRETE ABOVE CONST. {@ THREADED ROD W/(2) NUTS & (2) STANDARD SPEC. SUBSECTION 707.2
JOINT WILL MATCH DECK PLATE WASHERS, (4 RODS EACH BRACKET ~ _  CONCRETE ABOVE CONST. CENTERED ON LINE OF BOLTS PLACED
CONCRETE MIX DESIGN z|  JOINT WILL MATCH DECK TWE GLE AND FABRIC
BRACKET PLATE WASHERS (2) EACH @ CONCRETE MX DESIGN BETWEEN ANGLE :
( ROD (SEE PLATE WASHER DETAIL) Li Yy " (TYP) Vo * (TYP) CARBON STUD
| o - ) WELD (TYP)
| IS
A ' wio J K NS wiE Je
T | o o= - N x o 3
o = | Olx — S Ol - W
<|m ) ZlOoE= > Q Z|IS e =
o5 4 e | Ofw o < S ﬂ<3 olYwsSa
x| 9] Ola o a a
ol [ = | g:_ -
o — | & 2]
< / i =
¥,'x10" WELDED STUDS @ 2'-0" 0/C
o BENT AS SHOWN, ALTERNATE WITH
< STRAIGHT STUDS e 2-0” 0/c
= TOP FLANGE .
CONST. JOINT N L8x4xY> W/ Vi’ HOLES e I'-0' o/c
© PROVIDE 2" RADIUS ON ANGLE CORNER

/' ANCHOR PLATE

(SEE WELDED STUD
ANCHOR PLATE DETAIL s
ON SD-516.1Ib)

¥,*@x10"” WELDED STUD

(4) EACH BRACKET

3[/2 1 A+3"

DISTANCE TO CENTERLINE

[’ -0"

-3 A+3"

(SEE JOINT ASSEMBLY DETAILS ON
SD-5i6.lIb)

5 “'x36" {3 PLY) FABRIC TROUGH

VARIES (SEE DECK

CARBON STUD PLAN

WELD (TYP)

TYPICAL SECTION AT

GIRDERS

SCALE 1'% = I'-0"

NOTES FOR ITEM 5I6.1 "BRIDGE_EXPANSION JOINT, VERMONT"

FABRIC TROUGH SHALL BE THOROUGHLY CLEANED AND FLUSHED AFTER PAVING
OPERATION. A DRP BEAD OF 1/4x7'* STRIP OF PREFORMED FABRIC MATERIAL
SHALL BE CEMENTED TO THE BOTTOM OF THE FABRIC TROUGH USING AN ADHESIVE
APPROVED BY THE MANUFACTURER. THE DRIP BEAD SHALL BE APPLIED i FROM
THE DOWNSPOUT END OF THE TROUGH. PREFORMED FABRIC MATERIAL SHALL BE

i CONTINUOUS FOR THE FULL LENGTH OF THE JOINT.

THE EXPANSION DEVICE SHALL BE COVERED TO PROTECT THE FINISH DURING
PLACING OF BRIDGE DECK CONCRETE.

SEE *JOINT GAP DIMENSION TABLE® FOR DISTANCE *A* VALUES IN TEMPERATURE
RANGE PROVIDED.

JOINT BRACKET LENGTH *X* VARIES DEPENDENT ON THE BRIDGE SKEW ANGLE. THE
BRACKET MUST BE LOCATED SUCH THAT THE THREADED RODS ARE NOT LESS
THAN 15" FROM GIRDERS END OR FLANGE SIDES.

ALL STEEL COMPONENTS SHALL BE GALVANIZED OR METALIZED AND MEET THE
REQUIREMENTS OF SUBSECTION 516.02. PRIOR TO GALVANIZING OR METALIZING, ALL
CORNERS AND EDGES OF STEEL PLATES, SHAPES, ETC., SHALL BE GROUND TO A
I/16° INCH RADIUS. THREADED RODS SHALL CONFORM TO THE REQUIREMENTS OF
714.04. THE “WELDED STUD ANCHOR PLATE® AND WELDED STUDS MAY BE SUPPLIED
WITHOUT GALVANIZING OR METALIZING.

BEARING VARIES SEE FRAMING

8.

APPROACH
SLAB BRACKET

BACKWALL

DETAIL SHEETS)

W/ DRIP BEAD (SEE NOTE D

TYPICAL SECTION BETWEEN GIRDERS

THE 4“x8"x1/2’* ANGLES MAY BE FURNISHED AS ONE CONTINUOUS PIECE OR
SPLICED AS SHOWN IN THE FIELD SPLICE DETAIL WHEN SPECIFIED. THE 1Y/4"'%x5 Yo'
BARS EACH SIDE OF THE JOINT SHALL BE PROVIDED IN TWO EQUAL LENGTHS.

PROJECTING THREADS OF THE 3/4° @ BOLTS IN THE JOINT SHALL BE GREASED BY
THE CONTRACTOR PRIOR TO PLACING ADJACENT CONCRETE. THIS WILL FACILITATE
BOLT REMOVAL (F REQUIRED IN THE FUTURE.

FILL COUNTERBORED HOLES WITH HOT POURED JOINT SEALER (STD. SPEC. 707.04)
AFTER BOLT INSTALLATION. PAYMENT FOR THE WORK SHALL BE INCIDENTAL TO
ITEM 5i6.11 "BRIDGE EXPANSION JOINT, VERMONT®.

THE EXPANSION JOINT, INCLUDING THE FABRIC TROUGH, SHALL BE SHOP ASSEMBLED
AND SHIPPED AS ONE UNIT. IF THE EXPANSION JOINT HAS A FIELD SPLICE
SPECIFIED, THE FABRIC ‘TROUGH SHALL BE SHIPPED WITH ONE UNIT AND ASSEMBLED
WITH THE SECOND UNIT PRIOR TO CONCRETE PLACEMENT.

TEMPORARY SHIPPING ATTACHMENTS SHALL BE ATTACHED BY BOLTING; WELDING
WILL NOT BE PERMITTED. .

BARE DECK "RISER PLATE® AS SHOWN IN *TYPICAL SECTION AT GIRDERS* DRAWING
SHALL BE INCLUDED ON BRIDGES WITH BARE CONCRETE DECK SPECIFIED. RISER

PLATES SHALL BE INCLUDED FOR BOTH SIDES AND MATCH THE LENGTHS OF THE
/4 "x5'/5" BARS. THE RISER PLATE CAN BE REMOVED IF THE DECK IS MILLED IN

THE FUTURE.

SCALE Il = 1/

I1/a"'x5Y2" BAR

-Q"

(e s
! FIELD SPLICE
5

4
|

L8X4XI/2 5

(2) /5" PLATES

FIELD SPLICE

l|/4"x5|/2" BAR
(2) B "¢ HOLES
¥y x¥a" CLIP
L.8x4xY/2 N / N
N
[FAS Ve
Yrrate @ 1
Z G 7r e
N
BC-P2-GF s ¥s) o
GMAW Ol FILLET 5s ) 4
’ ~
{2) %" HEX BOLTS W/ 2 11y
(2) ' HEX NUTS W/ 3y 0
(2) %" FLAT WASHER = le ]
DETAIL SECTION "B-B"

SPLICE ONLY WHEN SPECIFIED ON PLANS.

REVISIONS
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BRIDGE EXPANSJ[@N JOIN'T,

STRUGCTURES

DETAIL
SDh-=-516 @ﬂ.ﬂ-@




3n ' X Ix 1’ COPE

NOTE: SEE PROJECT SPECIFIC *A* DISTANCE, SEE *JOINT : ] -
PLANS & DETAILS FOR BRIDGE | ~ GAP DIMENSION TABLE® : o 3l
GEOMETRY & DETAILS THAT N | = m :
= i
ARE REQUIRED TO CONSTRUCT %(0 ~ i . =
THE EXPANSION JOINT. NG WP S [ -
N | N PLATE WASHER > 1 - e — .
W| l 7 5 . Yy’ x3'x3" W/ A I
| } 1A © & > : /4@ HOLE : \ 2'"xI" SLOTTED
| r o~ 7 HOLE FOR REBAR
: it L =~ - i} 6"
B P = C PLATE WASHER DETAIL ~
A - IE
- { 7 R . € JOINT-—rmrmrmememe SCALE 3" = (’-0" ELEVATION VIEW
e TN "
~ o °§E;° B e c . _ 2" ¢ HOLE (TYP)
g - A i 3le 1/, PLATE WELDED STUD v,
[ —— ] ol = N =
= 2| g Lﬁaﬁﬂ 215 Y, oxl* GALVANIZED S5 HOLE LOCATIONS (TYP) _ ALL BRACKET
ol I3 [ =piliel | "\_JOINT BRACKET LENGTH 'X® % BOLT THROUGH FABRIC CENTER _ :, ' &) \CB, PLATES SHALL
N ol = | °§: ] VARIES DEPENDENT ON THE << WITH WASHER ON OF PLATE | VTN Y BE Yo' PLATE
:lvn O | il BRIDGE SKEW ANGLE (SEE D EACH SIDE OF FOLD R 3- o v - S STEEL
olga :-|& | P | NOTE 4 ON SD-5i6.lla) 1| ~ . DD
ale L5 P iy T W : i
oy o alE | T ol H i
S5 e o Nlw | Hie i 17,9155 /,* BAR z ;
NEEEI N I A &= W/a"x5//z" BA ~ 300 5" ! | 3" MIN,
= H 1
elm 5| A4 I Tl x|S L8xB JOINT EDGE " " " ' X
oz G 2 il of B R
o R (T :z: i ; il z[> = FABRIC TROUGH FOLD gn SLAN VIEW
< Ex £fE L B x> ZF LINE, HIGH END ONLY _PLAN VIEW
= O — —L x (O
R 1 I | mli5  S|- BOTTOM OF
£|S E|D i 0 P FABRIC TROLGH WELDED STUD ANCHOR RACKET DETAILS
wl  nl= I {1 B ZE
gl= T 2 |9 . 16 = [tV
e | - gl |2 FOLDED TROUGH END DETAIL PLATE DETAIL SCALE 172" = 1°-0
] fede ,/’/ (L] . noo- . "
A L Ll Ss Z[T SCALE 1 Yo" = 1”-0" SCALE 13" = 1'-0
L )
tni Dol LN WP oz 3¢ I. TROUGH SHALL BE FOLDED AT HIGH ENDS. TROUGH X = BRACKET LENGTH _ "X" DMENSION CHANGES
=|3 } P ol 215 Ll= SHALL SLOPE AT MIN 2% DOWN TOWARD THE NEAREST [ o CAYOUT (SEE
2la vl O ) e DRAINAGE SPOUT HOPPER LOCATION. Vpw 5% NOTE- 4, ON SD-516.lla)
=5 v g .. —|o Lt : RN : I
E—J — 2 : | ==== l/:_, 2 Al w) = A VEET RADIU,S N 3]/2 5o 2w
n N 0 el - - AND WASHERS FOR FOLD SHALL / y
v, o | Pl 2. BOLTS, NUTS " o
ol 3|8 | g H» - REQUIREMENTS OF SUBSECTION 714.04 AND SHALL BE L ] ] BARE DECé(EJﬁgiTE {ZO'\TISER
e AlI R A GALVAN I ZED. [ X e PLATE (5 E I,
=~ ! { '==JH°‘=‘ ¢ . =N - SD-5i6.lla)
- (%3] — [1s AN
=5 . @< [=;§EE‘Z=, BEARING o . SMOOTH FINISH T - FINISHED GRADE
=g 4o P L L T/ RADIUS ]\v-\ f /
2. oE~xr v el : FACE OF P PROVIDED ON / PLATE BRACKET
T = ©
=1 e a4 0 =l ABUTMENT o 4 (TYP) ‘ ASSEMBLY
Zld ®Za b el | % : LBx4 (TY
=7 wai i e : PLATE WASHERS
P =Ll T ‘ JOINT GAP DIMENSION TABLE S TRACKET
ool =§ E" - ,/// “A" Distance (in) TYP v,
F—d—alli T e "~ Temp ~ Expansion Length (ft) TOP_FLANGE OF
E I'=,E ot ¢F) | 100-120 [ >120 - 140 | >140 - 160 | >160 - 180 | >180 - 200 P BRIDGE GIRDER
i =7 0 15/ | 1136 | 1 7/8 | 115/16 2 118 56 /"3 THREADED ROD
i =~ 15 112 1 56 | 111116 IE 1758
| N P W/(2)NUTS AND (2)
o R e E a0 | A6 | 12| 1 12| 12| 158 FABRIC_TROUGH WASHERS, (4) RODS
! | r c’//// : 45 | 1316 | 15M6 | 1516 | 1516 | 17186 : EACH BRACKET
IR e 60 1116 1 1/8 118 | 1116 | 13M6 .
o et 75 15/16 1| 1506 78 | 1516 D (SEE , XHRE&E% FE)OFDII/"
5 LN e 99 S 1918 3 e 1o r[\)lglrEE;EON (SDE—SIG | FR(h)AriA T!}JiE END BRIDGE
s 105 5/8 11716 9116 7116 12 ] ' e J\ﬁ CIRDER
*X\j/ 7 1) Expansion Length: Length of span, from Expansion Joint to nearest Fixed : . .
. Bearing. ’
E X P A N l ON ‘J O ’ N T P I_ A N 2) "A" Distance: measured distance during joint placement. . LJ O l N T AS S E MB I_ Y D E T A ' I_
S 3) Temp: Approximate temperature of steel during joint placement. SCALE 3" = 1’ -0"
SCALE 3% ™ = 1'-0"
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641 Expansion Joints

. 641.1 . General

641.2 Typical Sections
641.2.1 Elastomeric Plug Joint
641.2.2 " Strip Seal

. 641.2.3  Finger Joint

*641.2.4  Modular Joint

641.3 Materials
641.3.1 Steel
641.3.2  Coating

. 641.3.3  Anchorage

641.4 Guidelines for Design
641.4.1  Temperature Range
641.4.2 - Mid-Point
64143  Abutment Tip-
641.4.4  Joint Location
641.4.5  Located on the High End
641.4.6  Concrete Apron
641.4.7  Trough Slope

641.1 General

The use of expansion joints should be avoided if possible. Plow plates will not be allowed.

641.2 Typical Sections
641.2.]1 Elastomeric Plug Joint

The elastomeric plug joint system should be the preferred joint when joints are required on a
bridge. See Plate 641.2a (641.2b) for the limitations on using the plug joint system.

641.2.2  Strip Seal

The strip seal joint System is less expensive than the finger joint and allows movements up to 75
mm (3 in.). The strip seal has limitations concerning snow removal operations. Plow plates will
not be allowed on the strip seal joint system. See Plate 641.2a (641.2b) for the limitations on using

the strip seal joint system.

641.2.3 Finger Joint

The finger joint-elastomeric trough system should be considered as an alternative to the strip seal
where large movements are involved.

The finger joint-elastomeric trough system should be used when there are large movements (greater
than 75 mm (3 in.)) and the skew angle is 25° or greater, in order to prevent the snowplows from
catching the expansion joint. See Plate 641.2a (641.2b) for the limitations on using the finger
joint-elastomeric trough system. Minimum finger overlap should be 50 mm (2 in.). The minimum
Jjoint opening (maximum design temperature) in the longitudinal direction should be 25 mm (1 in.).
Bicycle safety needs to be considered when using this joint.




et

641.2.4 Modular Joint

The modular joint system is an alternative to the finger joint which accommodates movements
- greater than 75 mm (3 in.). The modular joint system has limitations concerning snow removal
operations. Plow plates will not be allowed on the modular joint system. See Plate 641.2a (641.2b)
for the limitations on using the modular joint system. '

641_.3‘ Materials

641.3.1 Steel

Typical designs should be based on a Fy of 250 MPa (36,000 psi) with the use of AASHTO M
270M Grade 250 (M 270 Grade 36).

641.3.2 Coating

All expansion joints, except for elastomeric plug joints, should be required to be painted with one
coat of approved zinc-rich primer (all strip seal and modular assemblies) or galvanized (finger joint
assemblies). :

641.3.3 Anchorage .
Anchorages to the backwall and deck (between curbs) should be made using rebar and should be
spaced at 300 mm (1'-0") maximum. Brush curb and sidewalk anchorages should be made of stud

anchors and should be spaced at 450.mm (1'-6") maximum. The anchorage reinforcement should
extend into the backwall or curb reinforcement cage for proper anchorage.

641.4 Guidelines for Design

Expansion joints should be eliminated if possible with the use of integral or semi-integral abutment
design. ‘See 613.5 for more information. :

The guidelines on Plate 641.2a (641.2b) are working guidelines and meant to be flexible. Adjustments
to these guidelines are to be made as experience is gained and new technology becomes available.

641.4.1 Temperature Range
Expansion joints should be designed to accommodate a temperature range from -35°C to +50°C
(-30°F to +120°F) in steel girder bridges and -18°C to +27°C (0°F to +80°F) in concrete girder
bridges. '
64142 Mid-Point

Set expansion joints at the mid-point of the temperature range at 8°C (45°F).

For strip seals, check the manufacturer’s minimum installation width against the set temperature
range; an adjustment of the mid-point may be required.




641.4.3 Abutment Tip

In addition to the amount of movement required for temperature, some provision should be made
- for possible abutment tip. For each 3 m (10 ft.) of height allow 6 mm (1/4 in.) for rotation, or more
for unusual conditions (for example lateral squeeze). Provisions for abutment tip do not need to be
included-in bridge rehabilitation projects. : :

_ 641.4.4 Joint Location

Bridges should be designed to avoid placement of expansion joints over piers whenever possible.
If an expansion joint is required at a pier, the finger joint-elastomeric trough system should be
used.

. On continuous spans, the pier can be fixed to allow the use of elastomeric joints at the abutments.

641.4.5 Located on the High End
The expansion joint should typically be located on the high end of the bridge.
On a one-way bridge, the expansion joint should be located on the departure end.

Provide PVC drains at all expansion joints, including plug joints when the joint is located at the
low end.

641.4.6 Concréte Apron

The top of expansion joints should be set flush with a concrete apron on each side of the joint. The
top surface of the joint and concrete apron should be set 3 mm (1/8 in.) below finished grade. For
joints where the asphalt-wearing course comes in contact with the steel edge beam (usually a
channel or angle), the edge of the top flange of the beam will be chamfered to provide an inclined
surface to guide snowplows up and across the joint (See standard detail sheet for more

information.).
'641.4.7 Trough Slope

Finger joint troughs should have a minimum slope of 3 mm per 100 mm (3/8 in. per ft.).




NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION - BUREAU OF BRIDGE DESIGN

DESCRIPTION: DATE ISSUED: REVISED:
' 10-1-00
Expansion Joint Guidelines |
(Metric) PLATE: 641.2a
EXPANSION JOINT GUIDELINES
Length of bridge
element contributing . Skew Expansion joint
to movement required
Steel Concrete '
<25m <42 m all none °
25-42m | 42-55m 0-25° elastomeric plug joint
>25° right ahead strip seal, finger joint
25-42m | 42-55m >25° left ahead finger joint
, 0-25° strip seal, modular or
>42m >55m >25° right ahead finger joint
>42m >55m >25° left ahead finger joint

1. Avoid any joint if at all possible.

2. Cracks in the bituminous pavement at ends of the bridge should be checked every

year and sealed as required.

3. Applies only if the road is for two-way traffic.

4. Skew limitations for strip seals and modular joints are established so as to avoid conflict

with the angle of snowplow blades.

5. Skew limitations for plug joints are a function of material performance.

SABRMANUAL\PLATE\PLSA1-2A.D0C
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NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION - BUREAU OF BRIDGE DESIGN

DESCRIPTION: DATE ISSUED: REVISED:
: ' ' 10-1-00
Expansion Joint Guidelines B
_(English) PLATE: 641.2b
EXPANSION JOINT GUIDELINES
Length of bridge Expansion joint
element contributing Skew required
to movement
Steel Concrete
< 80 feet | < 140 feet all none °
80-140 | 140-180 0-25° elastomeric plug joint
feet feet '
>25° right ahead * strip seal, finger joint
80 - 140 140-180 —
feet feet >25° left ahead finger joint
. 0-25° strip seal, modular or
> 140 feet '> 180 feet |  >25° right ahead’ finger joint
> 140 feet | >180 feet >25° left ahead finger joint

1. Avoid any joint if at all possible.

2. Cracks in the bituminous pavement at ends of the bridge should be checked every
year and sealed as required.

3. Applies only if the road is for two-way traffic.

4. Skew limitations for strip seals and modular joints are established so as to avoid conflict
with the angle of snowplow blades.

5. Skew limitations for plug joints are a function of material performance.

SABRMANUAL\PLATE\PL541-2B.D0C
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