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Mechanical properties of joints between new and
old concrete pavement under temperature-load
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Abstract; In order to study the mechanical properties of the joints between new and old concrete pavement slabs
under temperature-load action, based on the Winkler foundation model, the temperature field calculation model of
pavement structure was established by finite element method. At the same time, heavy drop weight deflection test
was carried out on pavement of an airport in East China, the changes of deflection, void judgment value and load
transfer coefficient at different positions between the old and new pavement slabs were compared and analyzed,
which verified the reliability of the calculation model and further analyzed the mechanical mechanism of slab bottom
tensile stress. The results showed that the influence of temperature should be taken into account when calculating
the deflection value in field test. So as to ensure the reliability of the evaluation results of void judgment value and
joint load transfer capacity of the old and new pavement slabs; The load transfer coefficient of the joints between
the old and new pavement had a good quadratic curve relationship with the temperature; With the increase of
temperature, the concentrated stress at the bottom of the slab could not be effectively released under the load, and
the tensile stress at the bottom of the slab increased significantly; The stress diffusion can be enhanced at the joints
by increasing the elastic modulus of the pavement slab, but it could also increase the tensile stress at the bottom of
the slab, which was easy to cause the cracking failure of the slab from the bottom to top of the slab.
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Fig. 1 The joints between new and old cement

concrete pavement
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Fig. 3 Flexural test of cement concrete
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Tab. 1 Structural and material parameters of pavement
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Fig. 5 Finite element model
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Tab. 2 Parameters of aircraft

. mKEIT  mKER B b ) T FEAeE FEE IR FREE IR
HE/kN HE/kN E= L VY H¥E/m  BHEE/A St/m Si1/m JE J3/MPa

B737-800 792. 60 663. 80 0.95 5.72 0. 86 - 1.47
3 RN os? 20 30 Yﬁﬁ;ﬁ 50 60
3.1 TRELSH 0

AR B 47 S 0 R AR T B 00 4% 00 5 A A 000
DTV, R R — B, i 7. £0ss
TEA IR EERGE T, 4 400 P 7E 7 -1 3082 & 070
AbI, SR 0 A P S A AR B R, W AR w073
e R A R 0 A AN S . A 3 080 e -a- - e-itmE
BRI R R E, LA A B, i 085 A
15 CIHEEE 60 CHY, AR HR MR, Aib -
A F0 75 UL AR L AN, I AEBLS WKk, 2 £ 4 el 20 30 40 5o e
SE M. B, BRSO AN T 4.2%, P P e b
19.8%. 20.1%, 5.1%. 18.2%. 22.1%. ' onb T AT < .
Sb, 2% MR 5 £ ARIOAT b BT RN TS . R Eon|l oS . e
S, B B AR A 00> BUA S 0> B Bowl <= ——wm
ML AL M A S S ek R 5% ossh L .
B3 8 45 44 o I 0 2 L, X T A D ool * R
BT H ISR, 3% R T ARIRE T s —e— —v— ——SHlmH

FI PR A TR el o B G AR M, i B i S T AR R T
A BLG OB 2, TR AR T AT R /N

M T TR, 2 5 B R O Ak 7R AR B A
B, BAEDUR KRB EL 5 = M, b, i
B BASMANT 21.1% ., 23% ., 18.1%. JRIA
AT 587 H O T 254 B i+ AR, I GE T N 5
BERRE, 28 BRVHIERERT 52k, Xt
Fb 43 A 34 B 39 S oo A8 T LUAT SR T T Al S
DUATE , 6k PR 38 IH OB T Al o8 1 5 i 22 fB 0
S BOHT IH I8 TR AL P A R R BLGL.

(O SR
B7 AEBEXGTEANTRE

Fig. 7 Deflection value of pavement under different temperatures
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Tab. 3 Evaluation standard for joint load transfer capacity
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Fig. 8 Joint load transfer of slab edge under

different temperatures
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Fig. 9 Variation trend of slab edge/slab interior-field test
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different temperatures
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