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Influence of Dowel Parameters on Mechanical
Response of Concrete Around Dowel Bars
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Abstract: Establishing the three-dimensional finite element
model, the
diameter, dowel bar spacing and slab thickness were taken as

concrete-dowel friction coefficient, dowel
the impact factors. The single-factor rotation method was
used to analyze the variation of the mechanical response of the
concrete around dowel bar. The results showed that with the
increase of the concrete-dowel friction coefficient, the
maximum horizontal tensile stress is significantly reduced,
while the vertical tensile stress does not decrease, so there is
a reasonable interfacial friction coefficient. When the dowel
diameter increases from 28 mm to 36 mm, the interface stress

level decreases greatly. With the increase of the dowel bar
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spacing, the interface stress increases, and the growth rate
increases with the increase of the spacing. The increase of
slab thickness reduces the stress level of concrete around
dowel bar slightly.

Key words: mechanical response;finite element model; dowel

steel; the concrete around the bar;impact factors
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Fig.1 Sketch map of plane size of pavement{unit:m)
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Tab.1 Material parameters of the finite element model

M APRIRAL SMERIE/MPa TIMREE BE/(kgem®)

mZE  KRREEL 36 000 0.15 2 400
BB KBREA 1 400 0.25 2 000
EhHF Q235 B4R 210 000 0. 30 7 850

PR RR ] B737-800 FARTR S BARE AT 48, fn
B AN, B A RonE B R T F R
43 A R 5 4 A0 LB 5 K 40 BN AR TR BE A
I, SR 2 P,

%2 B137-800 BT
Tab.2 Parameters of B737-800 single wheel load

BGECER/ — FREEME  EEEEAR FRENTEAR/ R Rt /m
kN iﬁyg%/l\ﬁ %ﬁ ﬁm%ﬁ:ﬁ ﬁﬁ/kN HéE/MPa m2 & ﬁ
766. 6 2 2 0. 95 184, 4 1,413 0.1305 0. 435 0. 300
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Tab.3 Cement concrete specimen mixing ratio

K kB B BA 4 75~19,00) B (19, 00~31. 50)
0.44 1.00 1.95 1.37 3.19
x4 EHAFRS
Tab.4 Dowel bar sizes
BE Hi2/cm KE/cm A/ em?
@ 2.5 15.0 117. 8
@ 2.5 19.0 149.2
©) 2.5 23.0 180. 6
@ 3.2 18.0 180. 9
® 3.2 24.0 241. 2
4.0 24.0 301. 4
@ 4.0 27.0 339.1
4.0 30.0 376.8

R, TR BE iR T fL ke b LIS AL T AT 18]
T, G 2 B,

B2 EAFENAE
Fig.2 Dowel indentation test
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Fig.3 Curves of stress and displacement
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Tab.5 Impact factors and levels

op  REELAEOR it AR/ it EARURE/

BEE R mm ] B /mm mm

1 0.1 28 250 250

2 0.5 32 300 300

3 0.8 36 350 350

4 1.5 40 400 400

5 2.0 44 450 450
FAE(E 0.8 36 350 400
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Fig.4 Stress distribution of concrete around dowel bar
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Fig.5 Angle position of circle interface between dowel

bar and concrete around dowel bar
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Fig.6 Mechanical response of concrete around dowel bar

AR S,
B BT S,,-
BIR 1 Sy
< <
BRI ST Sy LACETAVAININ

T FARBRIENIRABENENT
Fig.7 Maximum stress distribution of concrete around
the dowel bar

0. 8.1. 5.2. 0, ZZFr ik Ho AT RN TR 18 - 07 77 e 1 AR 4L
A 8 fiw.

B 8 T, Bl E K VIR S+ S DT R
B AT HE S, AT R 3 R B K SR 7 1
B /N s M 6. 83 MPa JBi/NE 3. 18 MPa, 25 b T

L)
—e— By

—a L)
e KAL)

—_
[\
1

7

0 05 L0 L5 2.0

E8 #HARRLMNEEREZAYTUNE

Fig.8 Variation law of the stress peaks of concrete
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Fig.9 Variation law of the stress peaks of concrete
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Fig.10 Variation law of the stress peaks of concrete
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Fig.11 Variation law of the stress peaks of concrete
around dowel bar with the thickness of slab
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