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Problem Statement:
Recent changes to the boiler plate special provisions create an opportunity for misinterpretation of bid item requirements related to control joint and hot applied joint sealant work. The BDM is also a bit empty as it relates to the Agency’s preferences for its use. Suggest a paragraph in the BDM be added to clarify intents on both fronts.

Proposal:

Revise Section 1.14.2 as follows:

1.14.2	Expansion Joints

1.14.2.1	Deck Expansion Joint SealsDefinitions and General Information

Consider integral abutment or semi-integral abutment wherever criteria in BDM 1.11.2.4 are met.  For short span bridges with pin end bent connection use preformed expansion joint filler.  These joints are the least expensive joint and easy to repair.  Design expansion joint seals to provide for the effects of temperature, shrinkage and creep.

Skew Angle – Use skew angle ±5 degrees different from snow plow angle for all joints except asphaltic plug joints.  Normally the angle of attack of snowplows is skewed 30 degrees to the roadway alignment.  Snowplow blades can fall into the joint where the skew angle of the joint matches the snowplow’s angle, resulting in danger to the snowplow driver or traffic.  Consider the effect of skew angles on future widening of the structure.

(1)  General Information and Definitions

Armored Joint - Steel armoring to protect the vertical edges of a joint opening.  The armor may be steel shapes. 

Asphaltic Plug Joint (APJ) Systems - A closed expansion and contraction joint system composed of aggregate and flexible binder material placed over a steel bridging plate. 

Control Joint ‑ A joint created by sawing a groove in a surface and filling it with a poured material,  creating a weakened vertical plane that controls the location of cracking developed due to restraint stresses.

Closed Expansion Joint - A joint in which a seal material is placed to prevent water or debris from entering the joint.  This includes  poured joint seals, compression joint seals, asphaltic plug joint systems, preformed strip seals, and modular bridge joint systems.

Filled Joint - A filled joint using a preformed joint filler placed prior to the concrete pour.  Hot applied joint sealant is placed on top of the joint filler.

Hot Applied Joint Sealant - A hot-poured asphaltic material for use in sealing jointsused for sealing cracks and joints from water penetration to prolong pavement and joint life.

Modular Bridge Joint Systems (MBJS) - A closed expansion and contraction joint using a series of continuous preformed strip seals inserted into steel shapes to seal the joint.

Poured Joint Seal - A closed expansion and contraction joint sealed with a rapid-cure poured joint sealant (2 part silicone).

Precompressed Foam Silicone Joint (PFSJ) Seal - A closed expansion and contraction joint system consisting of a preformed, pre-compressed, silicone-coated, self-expanding foam joint system bonded to joint faces using epoxy adhesive.

Preformed Compression Joint Seal - A closed expansion and contraction joint sealed with a continuous preformed elastomeric compression gland.

Preformed Joint Filler - A preformed expansion joint material having small extrusion and substantial recovery after release from compression.

Preformed Strip Seal System - A closed expansion and contraction joint using a continuous preformed elastomeric gland (strip seal) inserted into an extruded or formed steel retainer bar with steel anchors.

1.14.2.2	Design Guidelines for Joint Seals and Systems

Consider integral abutment or semi-integral abutment wherever criteria in BDM 1.11.2.4 are met. Design expansion joints to provide for the effects of temperature, shrinkage and creep.

Use skew angle ±5 degrees different from snow plow angle for all joints except asphaltic plug joints.  Normally the angle of attack of snowplows is skewed 30 degrees to the roadway alignment.  Snowplow blades can fall into the joint where the skew angle of the joint matches the snowplow’s angle, resulting in danger to the snowplow driver or traffic.  Consider the effect of skew angles on future widening of the structure.

Strip Seal System - Use preformed single strip sealssystems to seal deck joints with up to 4 inch range of movement (1-1/2 inch minimum installation width).  For joints of greater anticipated movement, use a modular bridge joint system.  It is not recommended to use a modular bridge joint system solely to provide for possible seismic movements.    

Preformed Compression Seal - Preformed compression seals may be specified for joints with a design movement of up to 1-3/41/2 inches. Specify a seal size to ensure that the seal remains in compression throughout the service life. 

Poured Joint Seal - Poured joint seal may be specified for a design movement up to 1-1/2 inches. 

Asphaltic Plug Joint System - Asphaltic plug joint sealssystems are suitable for joints between 2 pavements with asphalt concrete wearing surface and may be specified where following conditions are satisfied:

· Maximum range of design movement up to 1-1/2 inches (total)
· Maximum bridge skew less than 45 degrees
· Maximum lateral movement at joint 1/4 inch
· Maximum vertical movement at joint (uplift) 1/4 inch
· Maximum superelevation of 6%

Asphaltic plug joint sealssystems do not perform well under following conditions:

· Where traffic is accelerating or decelerating, such as intersection with traffic lights or stop signs.
· Bridge with a curved horizontal alignment.
· Longitudinal joint between two structures.  Skid resistance of this joint diminishes with time and it may become a hazard to motorcyclist and bicyclists.

Precompressed Foam Silicone Joint Seal - Specify precompressed foam silicone joint seals for joint rehabilitation only. PFSJ seals may be specified for joints with a design movement up to 2-1/2 inches.  Limit a joint installation width smaller than 3 inches to ensure joint performance.  Field verify the joint width. This joint system can be field-spliced, which makes it suitable for staged construction and partial joint repair. Specify factory-fabricated bends for inside corners at the gutter line. Field verify a bend angle required for the existing inside corner and show the bend angle on project plans. When joints cross sidewalk on a bridge, specify a PFSJ seal system that is suitable for pedestrian traffic and provide joint details according to RD722. Splicing between bridge and pedestrian PFSJ seals are possible. 

Filled Joint - Use filled joints for short span bridges with pin end bent connection. These joints are the least expensive joint and easy to repair.

Control Joint - Use a control joint to control the location of cracking at the end of bridge approach slab and in pavement over joints. For rehabilitation projects, control joints can be used in continuous concrete bridge deck over intermediate bents when it is necessary to control cracking in a particular location. Use 1/2 inch sawcut width to accommodate hot applied joint sealant installation. The control joint may be specified for contraction movement up to 1/4 inch.

See Standard Drawings BR139, BR140, BR141, BR145, BR157, and DET3150 for joint details.

Drawings BR141, BR145 and DET3150 show the depth of metal to be 8 inches, with a plate being welded to the 2 inch deep rail section. 

For modular joints, the bottom of the rail section must be the same depth as the bearing boxes, as noted as “Point F” on Drawing BR150.

Check the Qualified Products List for the currently acceptable materials and joint systems.

(2)  Expansion Joint Blockout 

Show a blockout detail on the plans to allow the expansion joint assembly to be placed a period of time after the final deck pour.  Providing a blockout makes the adjacent deck pour easier, provides smoother deck transition to joint, and allows the majority of the superstructure shrinkage to occur prior to joint assembly placement. 
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Figure 1.14.2A


(3)  Expansion Joint Setting, General1.14.2.3	Expansion Joint Setting

Use a minimum change of joint width due to shrinkage of 1/4 inch per 100 feet for the full length of non post‑tensioned concrete segments (both pretensioned and conventional).

Use a minimum change of joint width due to creep and shrinkage of ½1/2 inch per 100 feet for the contributing length of post‑tensioned segments.

Use the following equations for calculating thermal effects:
		
Steel Girder Superstructure:	 R = LF*(TR + TF)
		
Concrete Superstructure:	 R = LF*(TR + TF) + LF*(CR + SH)

[image: ]
Figure 1.14.2B.3A

Where:
Smin  = Minimum serviceable seal width
Smax = Maximum serviceable seal width
R   = Required seal range
RP = Provided seal range (Smax - Smin)
CR = Creep movement CR = (ES)(CF)
SH = Shrinkage movement
TF = Temperature fall movement
TR = Temperature rise movement
ES = Elastic shortening
CF = Creep factor
LF = Load Factor from LRFD Table 3.4.1-1 and LRFD 3.4.1  

Use the Strength Limit State Load Factor that produces the largest movement in each load combinations.

[image: ]
Figure 1.14.2C.3B



For the compression seals shown on Drawing BR140 Smin and Smax are the width of the seal under a compressive force of 50 and 10 pounds per inch, respectively.  In skewed joints, Smin and Smax may be limited by the allowable shear deformation of the seal.  For the seals shown on BR140, always limit shear deformation of the seal to 10 degrees.

(4)  Joint Setting at Mean Temperature  

In most cases, the range of serviceable seal width provided by a standard joint seal (RP) will be somewhat larger than the range required by design (R).  Equally distribute this excess [E = RP - R] for expansion and contraction.

The following schematics show joint settings for the two design cases above:
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Figure 1.14.2D.3C


Use the following form to call out joint settings on the plans:
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Figure 1.14.2E.3D


Decrease Joint setting ___ inches for every 100F of structure temperature     above ___0F.

Increase joint setting ___ inches for every 100F of structure temperature     below ___0F.

Expansion joints are normally set after pretensioning is complete, so elastic shortening is not included in the joint setting width.




1.14.2.4	Details for Expansion Joints

See Standard Drawings BR139, BR140, BR141, BR145, BR157, DET3138 and DET3150 for joint details.

Drawings BR141, BR145 and DET3150 show the depth of metal to be 8 inches, with a plate being welded to the 2 inch deep rail section. 

For modular joints, the bottom of the rail section must be the same depth as the bearing boxes, as noted as “Point F” on Drawing BR150.

(1)  Expansion Joint Blockout 

Show a blockout detail on the plans to allow the expansion joint assembly to be placed a period of time after the final deck pour.  Providing a blockout makes the adjacent deck pour easier, provides smoother deck transition to joint, and allows the majority of the superstructure shrinkage to occur prior to joint assembly placement. 
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Figure 1.14.2.4A


1.14.2.2	(2)  Electrical Conduit Expansion Joint

At those locations on the structure where an electrical conduit crosses an expansion joint, show a detail similar to the following on the plans:
[image: ]


Figure 1.14.2F.4B



1.14.2.5	Measurement and Payment of Joints

List joint types and estimated quantities of joints in SP 00585. 

Normally, filled joints do not need bid items, because the payment for filled joints is included in payment for constructing bridge elements next to the filled joints. Hot applied joint sealant filled the top portion of the filled joints is also included.

Control joints shown on BR165, which includes sawcutting and hot applied joint sealant, are paid with paving work. For rehabilitation projects, new control joints are sometime specified. When the control joint is not included in payment for paving work, SP 00585 has an option to list the new control joints as a bid item.

Hot applied joint sealant is usually paid with paving work. When replacement of hot applied joint sealant is specified for rehabilitation projects and is not paid with paving work. Use SP 00585 to add the hot applied joint sealant work to the list of bid items.  




Analysis / Research / Other Supporting Data:

	[bookmark: Check1]|_| None

	[bookmark: Check2]|X| Included:

	· See below.

	Original comments made by Paul Strauser (August 21, 2020)
Response made by Tanarat Potisuk (September 11, 2020)
Response reviewed and follow-up comments made by Paul Strauser (Sept. 14, 2020)
Response made by Tanarat Potisuk (September 15, 2020) 

Hot applied joint sealant (HAJS) is commonly used to provide control joints in asphalt concrete pavement (ACP) and to seal filled joints between concrete bridge elements. The intent of the HAJS is to minimize maintenance associated with asphalt cracking and water leakage through filled joints. 	Comment by POTISUK Tanarat: I think the description in the definition is adequate.	Comment by STRAUSER Paul J: Agreed

Where movement is less than 1” a sawcut groove filled with HAJS is considered to be adequate. Provide an expansion joint when a greater level of movement requires accommodation.

In new bridge construction, HAJS work is included in payment for the ACP work, bridge end panel work, or both. In paving and rehabilitation projects, include pay items where work is not covered by an ACP bid item.	Comment by POTISUK Tanarat: At first I hesitated to add this, since it is not design issue. It is more like the guideline for development of construction specification. However it could be exception for this, since it has created confusions and often times not only a spec. writer prepares spec language, but also a designer/EOR does that.	Comment by STRAUSER Paul J: I am okay removing this language, so long as we get the SP 00745.45 updated to more adequately capture our intentions.

I think that this simplifies the SP00585 language, since the whole contract now clearly shows that any HAJS within the ACP is included in payment for 00745.

SP00585 orange text can simply state to “Include the HAJS bid item when repairing or replacing joints between existing concrete elements with and HAJS seal.”

I think I finally see this clearly.	Comment by POTISUK Tanarat: Will add the language.

For bridges without an ACP wearing surface, place control joints in the ACP at each of the bridge or bridge end panel. For bridges with an ACP wearing surface, place additional control joints between the end panel and bridge, as shown in BR165, as well as over intermediate bents where a continuous concrete bridge deck is present. 	Comment by POTISUK Tanarat: Will add the language.


	



Bridge Engineering Section Response:

	[bookmark: Check3]|_| Accepted for consideration as submitted
[bookmark: Check4]|_| Accepted for consideration as noted
[bookmark: Check5]|_| Proposal tabled, see Remarks
[bookmark: Check6]|_| Proposal not accepted, see Remarks
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	Rebecca BurrowTanarat Potisuk
Bridge Design Standards Engineer
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