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DOWELS 101 ð THE BASICS  



Introduction  

ÅDowels are the most commonly used means for 

mechanical load transfer in concrete pavement 

joints. 

ÅTo perform optimally over many years of 

pavement life dowels need to be: 

üOriented appropriately 

üWithin tolerable location limits 

ÅProper placement ensures optimal performance. 

ÅAttention to dowel placement and securing dowels 

is an important quality control activity. 



There Are Many Different Types of Dowels  

Images: ACPA 



Typical Dowel Specifications  

ÅAASHTO M254 - Standard Specification for 

Corrosion-Resistant Coated Dowel Bars 

ÅASTM A1078 - Standard Specification for Epoxy-

Coated Steel Dowels for Concrete Pavement 

 

 



Goal of Dowel Placement  

ÅAdequate Alignment such that they impose no 

intolerable restraint on joint opening/closing. 

 

ÅLocation within Tolerance such that they 

provide adequate long-term load transfer. 



The Purpose of Dowel Bars  

0% Load Transfer Efficiency 

100% Load Transfer Efficiency 



Problems From Poor Load Transfer  

Pumping of fine-grained materials from beneath the joints. 

Water expulsion under wheel load Shoulders stained from fine base materials 

Images: ACPA 



Problems From Poor Load Transfer  

Faulting and corner breaks are common manifestations 

from pumping 

Faulted Joint Corner Breaks 

Images: ACPA 



IMPORTANCE OF LOCATION AND 

ALIGNMENT  



Dowel Alignment and Location  

ÅDowel location and alignment are important to 

maximizing long-term performance 

 

ÅGood alignment allows joints to open and close as 

slabs expand/contract with temperature cycling  

 

ÅGood location ensures there is enough 

connection to provide load transfer between slabs 

 

ÅDowels baskets need to be positioned and 

fastened well 

 



Dowel Alignment ð Skew and Tilt  

Illustrations: Mark B. Snyder (after Shiraz D. Tayabii) 



Dowel Alignment - Translation  

Illustration: Mark B. Snyder (after Shiraz D. Tayabii) 



Dowel Alignment - Translation  

Illustrations: Mark B. Snyder (after Shiraz D. Tayabii) 



Dowels & Dowel Alignment 101  

ÅTypical dowel bar 

installation results 

in a combination 

of skew, tilt and 

translation of 

some bars. 

 

ÅThe key is 

keeping the bars 

within reasonable 

tolerances.  

Image: Mark B. Snyder, ACPA 



Image: ACPA 



Dowels & Dowel Alignment 101  

ÅDowel bar imaging has 

provided a method to detect 

bar location and alignment 

without damaging the slab 



Dowels & Dowel Alignment 101  

ÅMIT Scan2 B. 

ÅConsists of a 

compact rail-guided 

measuring device. 

ÅGRP (glass fiber 

reinforced plastic) 

rail system. 

ÅUnit is pulled along 

rails while 

measuring. 

Images: Mark B. Snyder, ACPA and ERES Consultants 



Dowels & Dowel Alignment 101  

ÅMIT Scan2 BT 

requires calibration 

for accurate results 

 

Images: MIT Mess- und Prüftechnik GmbH, Dresden, Germany 



Dowels & Dowel Alignment 101  

ÅMIT-SCAN2 typical 

output provides: 
üGraphical presentations 

üNumerical data 

 

ÅEach bar included. 

 

ÅEasy to interpret. 

 

Images: MIT Mess- und Prüftechnik GmbH, Dresden, Germany 



Dowels & Dowel Alignment 101  

Scan from typical joint 

showing bars in good position 

Scan from joint indicating an 

anchoring Issue 

Images: KSE Testing Equipment 



Dowels & Dowel Alignment 101  

Scan from joint with missing 

dowel bars 

Scan from joint where the 

basket opened & dowels 

tilted 

Images: MIT Mess- und Prüftechnik GmbH, Dresden, Germany 



Dowels & Dowel Alignment 101  

Imaging 

tools can 

help identify 

fastening 

problems 

before 

significant 

problems 

arise 

Image: ACPA 



Dowels & Dowel Alignment 101  

Dowel too close to surface 

Dowels tipped and too close to surface 

Images: Mark B. Snyder and ACPA 



Dowels & Dowel Alignment 101  

Dowel too close to corner. 

Dowel tipped and too close to surface 

Images: Mark B. Snyder and ACPA 



Dowels & Dowel Alignment 101  

ÅNo perfect measure exists to correlate the degree 

of misalignment and joint distress or loss of load 

transfer. 

ÅEngineers are still trying to create a reasonable 

tolerance and specification measure to take 

advantage of new measuring devices. 

ÅJoint Score is one approach. 



Joint Score for the GA Section  
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30-yr old pavement section with extremely poor 

dowel alignment  

Image: ACPA 



DOWEL PLACEMENT  



Dowel Placement  

ÅTwo methods: 

üDowel Bar Insertion 

üDowel Basket Assemblies 

 

BA BA

Images: ACPA 



Dowel Bar Insertion  

BA BA

Images: ACPA 



Dowel Basket Assemblies  

ÅConsist of multiple components. 

ÅTypically made of steel. 

ÅTypically use the dowels as part of the basket. 

ÅOften alternate affixing the dowel to the basket 

frame on each side. 

ÅSometimes called ñcagesò. 

ÅThere is no one standard for the frame design. 

 

 



Dowel Basket Standardization Goal  

ÅNational Concrete Consortium 

goal for more than a decade. 

ÅAmong other recommendations: 

üBasket rail wire should be: 

ü0.306 in. min. diameter (1/0 gauge). 

üLoop wires should be: 

üU or V style. 

ü0.243 in. min. diameter (3 gauge). 

üSpacer or tie wires should be: 

ü 0.177 in. dia. (7 gauge). 

ü4 used per standard-width basket. 

 

 



Dowel Basket Assemblies  



Dowel Basket Assemblies  

Dowel 

Bottom 

Wire 

Top 

Wire 

Leg 

Shipping Wire 

Image: ACPA 



Dowels stacked and Stored for Use  

Image: ACPA 



The Variety of Dowels  

ÅVariables: 
üShape 

üSize 

üLength 

üMaterial 

üEnds (cut & treatment) 

üCoating (type & thickness) 

 


