
CDOT EXPANSION JOINTS

WHY DO WE NEED THEM?
WHAT DO THEY DO?

WHY DON’T THEY LAST?
HOW DO WE INSTALL THEM?

LEARNING OBJECTIVES:
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CDOT EXPANSION JOINTS

E.V. Horrigan (NY State Bridge Engineer), in his keynote address to the
First World Congress on Expansion Joints and Bearings in 1981 stated
that, “As a bridge engineer, I have found that bearings and bridge deck
joints that are approximately 5% of total bridge costs, when improperly
designed, poorly installed and maintained are 95% of the headaches
of bridge operations.”

Presenter
Presentation Notes





CDOT EXPANSION JOINTS

GLENWOOD CANYON

ROADWAY BEARING BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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VAIL PASS

ROADWAY
BEARING BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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C-470

ROADWAY BEARING BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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ELEVATED I-70

ROADWAY STRUCTURE BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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DENVER STREETS

ROADWAY STRUCTURE BELOW
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE FUNCTION
1. ACCOMMODATE BRIDGE MOVEMENT DUE TO 

THERMAL LOADS, LIVE LOADS, SHRINKAGE, 
SHORTENING, CREEP, ETC.

2. PROTECT BRIDGE COMPONENTS 
BELOW WEARING SURFACE FROM
CORROSION.

Note that the expansion device is 
part of the wearing surface!

COMPROMISE OF EITHER FUNCTION SHOULD 
TRIGGER IMMEDIATE JOINT REPLACMENT!
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE WEAR
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE WEAR
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.




EXPANSION JOINT THEORY
THERMAL EXPANSION:

Steel coefficient of expansion:
0.0000065

Concrete coefficient of expansion:
0.0000059

100 ft steel bridge (100°F) = 0.78”

100 ft concrete bridge (100°F) = 0.708”
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.



EXPANSION JOINT THEORY
PAVEMENT GROWTH:
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.



EXPANSION JOINT THEORY
PAVEMENT GROWTH:

3 ½” OFFSET DUE TO PAVEMENT GROWTH  IN 10 YEARS!
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Thermal expansion is the most basic of factors affecting bridge movement.  Once we reduce bridge members to the point where they are thin enough for the air temperature to fully penetrate the member (remember, bridge deck surfaces freeze before the ground does), then thermal expansion and contraction become major factors.  The thermal coefficient of expansion of concrete and steel are very close, and thus work well in concert.  Anyone know what the thermal coefficient of expansion of aluminum is (0.000023)?
With the very high temperature fluctuations here in Wyoming, Bridge Design uses a 140° temperature range.  This increases the thermal movement shown here by almost 1 ½ times.
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CDOT STANDARD B-518-1

The neoprene gland shall be installed in one piece
in accordance with section 518 of the standard
specifications.
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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STEEL RAIL SHAPES:

D.S. BROWN

WATSON-BOWMAN-ACME

INSTALLEDDIMENSIONS
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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BRIDGE EXPANSION DEVICE (0-4”)
NEOPRENE GLAND

STEEL RAIL (TYP.)

ANCHOR BAR
(TYP.)

REBAR (TYP.)

(D.S. BROWN SHOWN, OTHER 
MANUFACTURERS SIMILAR)
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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INSTALLATION:
ROADWAYBARRIER

MITER LINE
IN JOINT

GUTTER LINE

CURB RISER

L JOINTC

SKEW ANGLE

90º
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Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.
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RAMP PROJECTS
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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RAMP STANDARD DRAWING

7. A representative of the manufacturer shall be on site to provide guidance during
installation of the anchorage and rails, and installation of the neoprene gland.

The initial installations of expansion devices shall be performed by the 
Contractor in the presence of a representative of the manufacturer.  This 
representative shall be experienced in such installations and provide 
information to the Contractor on handling and installation procedures.  The 
representative shall provide information to the Engineer on inspection of the 
expansion device installation and shall provide assistance until the Contractor 
and the Engineer agree that they understand this installation and inspection 
procedures.

Where is the Temp chart?
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TEMPORARY BRIDGE DECK

Presenter
Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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REASON FOR TEMPORARY BRIDGE DECK:

ALLOW TIME TO PERFORM WORK
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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SHOP DRAWINGS REQUIRED
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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SHOP DRAWING DETAILS:

Presenter
Presentation Notes
One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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SHOP DRAWING DETAILS:
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.




CDOT EXPANSION JOINTS

SHOP DRAWING DETAILS:
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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TYPICAL TOOLS

INSTALLATION:

NO SHARPS!
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One of the foremost concepts to understand is that no expansion joint is permanent.  It has taken me a long time to get to that point where I can say that. It helps to follow it up with the statement that nothing on top of a bridge is permanent.  It is my understanding that AASHTO’s 75 year design life for bridges is predicated on the idea that a deck will have to be replaced at least once during that 75 year period.  On the other end of the spectrum is deck overlays—especially asphalt.  The problem is that all these items wear at different rates, which puts a highlight on expansion joints, as nothing wears at the same rate as they do.  In any case, all expansion joints wear out.  It is important to understand when the joint is worn out, and not just a safety hazard.
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INSTALLATION:

ANGLE OF PRESSURE

Presenter
Presentation Notes
Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.



CDOT EXPANSION JOINTS
INSTALLATION:

ANGLE OF PRESSURE IS CRITICAL!
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Neoprene glands are installed as continuous completely across the bridge roadway, to keep all water on top of the bridge until it can be diverted elsewhere.
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Questions?

PHASED CONSTRUCTION

DO NOT CUT GLAND!
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WHAT CAN GO WRONG-1:

5 1/2”

APPROACH
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-2:

POOR CONCRETE CONSOLIDATION
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-3:

INADEQUATE  REBAR
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-4:

CAUSED BY: • WORK TOO FAST
• OBSTRUCTION IN RAIL (WELD, STONE, ETC.)

“BIRD’S MOUTH”
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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WHAT CAN GO WRONG-5:

CAUSED BY: • OBSTRUCTION  IN GROOVE (STONE, ETC.)

BULGE  IN GLAND
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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COMPRESSION SEALS

LARGER SIZED SEALS ARE USED FOR RELIEF JOINTS

Presenter
Presentation Notes
Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!
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COMPRESSION SEALS
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Presentation Notes
Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!
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COMPRESSION SEALS
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Presentation Notes
Bridge compression seals come in a wide variety of sizes, varying from 1 ¼” x 1 ¼” to 6” x 6”.  Each seal has specific limitations .  If jobsite conditions are not carefully observed buy the contractor, the specified seal will PROBABLY not fit and function!



CDOT EXPANSION JOINTS
COMPRESSION SEALS

Presenter
Presentation Notes
  I normally provide installation schematic diagrams to help the contractor plan ahead for installation.  Quite often, these are merely filed and ignored, resulting in inadequate and non-performing installations.
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COMPRESSION SEALS
WHAT CAN GO WRONG-4:

• INCORRECT GAP WIDTH

• INCONSISTENT BLOCKOUT

• UPSIDE DOWN INSTALLATION

• SPALLED CONCRETE

Presenter
Presentation Notes
  I normally provide installation schematic diagrams to help the contractor plan ahead for installation.  Quite often, these are merely filed and ignored, resulting in inadequate and non-performing installations.
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MODULAR JOINTS

MANUFACTURER’S  TECH REP REQUIRED!
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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MODULAR JOINTS
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The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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MODULAR JOINTS

Presenter
Presentation Notes
The first step for the technical representative is to check the blockout width (relative to the bridge temperature) and depth to be sure it is as required for the seal.  If it is not, corrective action is required.  It will usually require re-sawing the joint blockout to depth or width.  (In fact AASHTO recommends sawing the joint blockout after concrete pour—sawing both sides simultaneously—rather than forming the blockout, to provide the most accurate blockout).  When these problems occur, consultation with Bridge Design is required, usually in conjunction with the supplier’s representative. Also check length, as splicing is strongly discouraged as there is no way to provide a watertight splice with compressions seals.
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SUMMARY:

• MANY  ITEMS  OUTSIDE  OF  BID  ITEM  HAVE A 
PROFOUND  AFFECT UPON  EXPANSION JOINT  
PERFORMANCE  AND  LONGEVITY!

• POOR EXISTING REBAR

• POOR CONCRETE CURE

• POOR APPROACH TO JOINT (SURVEY)

• REMOVAL TECHNIQUE  MAY COMPROMISE
EXISTING CONCRETE

• IMPROPER  GLAND  INSTALLATION

• CUTS, NICKS, BULGES

• IMPROPER  GAP (DIM “A”)
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Questions?
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