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Dowels for a good load transfer but are 
they working as we think? 





Active dowels – radius of relative stiffness



Dowels 
work 
together



Dowel Bar Deflection 



Bearing stress between dowel/concrete 
interfaces



Industrial pavement with reach stackers

Case 1 2 3 4 5

Material Steel Steel GFR GFR GFR

Diameter mm 35 35 35 35 40

Distance, h.o.h mm 300 250 250 200 250

E-mod GPa 210 210 50 50 50

G-mod GPa 80 80 33,8 33,8 33,8

Load transfer 45%

Thickness concrete pavement mm 325 

Max. force kN 262

Max. shear stress MPa 41.0 33.6 33.6 41.0 25.7

% of admitted shear stress % 22% 18% 17% 21% 13%

Max. vertical movement mm 0.252 0.206 0.303 0.166 0.238

Max. concrete stress MPa 51,8 42,5 61.9 34,2 48,7

% of max. concrete strength % 99% 81% 118% 65% 100%



Dowels in the Flemisch
standard specifications

(SB 250)



Diameter dowels in relation to the type 
of material

Diameter 25 mm for steel dowels

Diameter 30 mm for GFR for
heavy loaded pavements (B1 to
B5)

Diameter 25 mm for GFR for
other type of roads



Case 1: positioning of the dowels

20 cm doweled JPCP

5 cm asphalt interlayer

20 cm lean concrete

Placement of the concrete:

13-14 March 2017



Relation between cracks and coverage



Cracks after 7 (red) and 14 (green) months 
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Positioning of dowels!



Case 2: misalignement of the joint
Diameter dowels 30 mm – length 600 mm – interdistance 300 mm
Concrete thickness 400 mm



Max. hor. displacement: 200 mm

Joint Misalignement [mm] Min. length dowel over joint (first dowel at 150 mm from edge, then 300 mm) [mm] Amount of active 

dowels

1 2 3 4 5 6 7

1 0,09 213 218 224 229 234 240 245 7

3 0,29 19 36 54 71 88 106 123 2

4 0,44 0 0 0 0 0 5 32 0

5 0,28 28 45 62 79 96 112 129 2

6 0,25 58 73 88 103 118 133 148 4

14 0,23 77 91 105 118 132 146 160 5

16 0,21 96 109 122 134 147 159 172 6

17 0,28 28 45 62 79 96 112 129 2

20 0,34 0 0 11 31 52 72 93 0

25 0,24 67 82 96 110 125 139 154 4

28 0,22 87 100 113 126 139 153 166 6



Influence of length on load transfer
2 dowels were sufficient for the load transfer

But concrete bearing stress will increase 
significantly

10 inch = 25,4 cm



Conclusions
Dowels work together!

Steel dowels are the reference, but do we really need that high load transfer? Corrosion is main 
factor of misfunctioning of dowels

Alignment is crucial

Diameter and interdistance become important for heavy duty pavements


	Diapositive 1 From design to practice
	Diapositive 2 Dowels for a good load transfer but are they working as we think? 
	Diapositive 3
	Diapositive 4 Active dowels – radius of relative stiffness
	Diapositive 5 Dowels work together
	Diapositive 6 Dowel Bar Deflection 
	Diapositive 7 Bearing stress between dowel/concrete interfaces
	Diapositive 8 Industrial pavement with reach stackers
	Diapositive 10 Dowels in the Flemisch standard specifications (SB 250)
	Diapositive 11 Diameter dowels in relation to the type of material
	Diapositive 12 Case 1: positioning of the dowels
	Diapositive 13 Relation between cracks and coverage
	Diapositive 14 Cracks after 7 (red) and 14 (green) months 
	Diapositive 15
	Diapositive 16 Case 2: misalignement of the joint
	Diapositive 17 Max. hor. displacement: 200 mm
	Diapositive 18 Influence of length on load transfer
	Diapositive 19 Conclusions

