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Current AASHTO Dowel Specs

» M 254 - Standard Specification for Corrosion-
Resistant Coated Dowel Bars

» T 253 - Standard Method of Test for Coated
Dowel Bars

- Oriented toward “organically coated” dowels
(epoxy- or plastic-coated)

> Pull-out Test, Double-shear test

- No test of corrosion resistance

- Not directly applicable to alternate materials




Objectives

» Establish specifications and tests that can be used
by agencies for acceptance of all dowel systems
(“Approved Products List”)

- Must survive climate and loadings for design period
» = Corrosion resistance
» = Structural capacity

« Must be produced with high quality and consistency

Produce draft specifications by August 30t, 2015




Spring 2015 Concepts

» Single all-inclusive performance “oriented”
specification

- Use framework of M 254 (to help speed acceptance)

- Specify performance tests that indicate a level of
performance (survivability) under a given corrosion
environment and standardized loading scheme




Spring 2015 Concepts

» Single all-inclusive performance “oriented”
specification (con’t)

- Apply performance tests to all materials and geometries

»To encourage innovation and reduce need for frequent
updates to specification

- Ensure high quality and consistent production




Evaluating Durability
(Corrosion Resistance) of Dowel Systems




Spring 2015 Concepts

- Looking for “rational” performance tests that more closely
mimic pavement systems
dLess salt spray in air tests, or drilling holes in coatings

QAcknowledge that it’s difficult to predict performance with
short, inexpensive tests

Specified tests will be material and configuration dependent:

» Metallic core with non-metallic coating

- Epoxy-coated steel
- Plastic-coated steel

» Metallic core with non-metallic cladding
*  GFRP-clad steel

» Metallic core with metallic cladding

- Zinc-clad steel
- Stainless steel-clad steel

> Solid metallic material (includes tubes)
- Stainless steel

» Solid non-metallic material
GFRP




Spring 2015 Concepts

» Performance tests to ensure corrosion resistance:

»Manufacturing defects

- Holidays or non-uniform coating or cladding
»Impact/Gouge Test

- Resistance to shipping/paving impact forces
»Abrasion Test

- Resistance to damage from joint debris or slipping forces
»Resistance to deicing chemicals

- Soaking/Drying Test - Performed after being subject to
impact and abrasion resistance tests

- Dowels within concrete beam with narrow joint
»>Chemical/moisture resistance

- Example: Water absorption test - GFRP
»Resistance to delamination of coating or cladding
+ Cyclic bending test?



Spring 2015 Concepts

» Based on test results, provide guidelines on the suitability of the
dowel for a given corrosion environment and pavement design
life

> Standard performance
« Shorter term design lives
- Repairs (full-depth joints, retrofits)
- Low corrosion environments

» Extended performance
+ Longer term design lives
« High corrosion environments




Discussion on Corrosion Concepts

.



Structural Capacity of Dowel Systems




Spring 2015 Concepts

» What criterion (or criteria) should be used to
determine dowel load transfer system
equivalency?

- Why do we use dowels?

- What distresses or other performance parameters
are associated with inadequate dowel systems?
- What dowel parameters affect these distresses?

- Do these criteria change with other system
parameters, such as foundation type/stiffness? In

other words, should equivalency criteria be
dynamic?

» Underlying question: what do we really need
Q load transfer systems?




AASHTO T253 Test Setup
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Proposed Test Setup For Dowel Bar

System Equivalency Evaluation
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AASHTO T253/M254 Sensitivity to Modulus of Dowel Bar Interaction
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9000 Pounds

1 1/4” Steel Dowel Bar
E=29,000,000 psi (Typical)

Section B-B
Steel Dowels @12”

9000 Pounds

1 1/4” Alternate Dowel Bar
E=12,000,000 psi (Typical)

Section B-B
Alternate Dowels @8”
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Block Restrained Block Restrained
Against Rotation 9000 Pounds Against Rotation

And Deflection And Deflection
18”
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Possible test modifications:

e Support conditions (allow ultimate load testing)
* Load placement (between LT devices?)

Possible evaluation criteria:

* Differential deflection, plus ...

* Ultimate load capacity?

* Consider bearing stress?

e Variable criteria for different applications?
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Sensitivity of Bearing Pressure To Modulus of Dowel Bar Interaction

(Proposed Test)
6000
5000

N

4000 e B! L Lo

o’::"

.00::'..
® [ ] g : : L ¢ ¢ n
o® :. °® e Steel Bars@12
[ ]

Alternate Bars@12"

e Alternate Bars@8"
2000

Maximum Bearing Pressure (psi)
(98]
o
<
o

1000

0 200,000 400,000 600,000 800,000 1,000,0001,200,0001,400,0001,600,000
Modulus of Dowel Bar Interaction (psi/in)



Validation of Structural Test
Concept — Pooled Fund Study?

* Validation of FEM analysis:

* For standard materials and current T253, what relative
deflection is measured?

* For proposed modification of T253 to test dowel
*system™®, what relative deflection is measured?

* Precision and Bias Testing

* Multiple tests to determine test variability (single
operator, single material, single lab)

* Round-robin testing for multi-lab, multi-operator
variability
* Essential for determining statistical significance of

different results for different materials evaluated at
different labs.



Discussion on
Structural Capacity Concepts




Questions/Discussion?
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