$35% %2 EHAFE TEFIR Vol. 35 No. 2
2018 % 3 A Journal of Architecture and Civil Engineering Mar. 2018

XEHRE:1673-2049(2018)02-0071-08

ESEmMAEMIUREIEREIRNE S HERU

mLE R A
(L R TRHEAR K W BHAE B, LI 2016205 2, Jbs Tk 5T TRSR. R 100120)

A

WE.ARRBE4ET WA — A ESE@BEASTT PG HAEA T 83 &k KT, A
LAEEMRE L FARKS . £ TAMAE 6 H A RELAC E. . FHRERREL(HSC ER LS
KREAECO B, BidZarFRABRRFEGELMAOFTGH XA LT HBAFL, MG LR RE LM
GRS EmAR R PR L EMH G A, SRR 6 2 B AR AT I E e
ELOIER B ESEMIGD A RKREAKL, REHN VL SEARANER T RSP F KBS
RGBS HBEEEFAHBX B ARR LS AR AR BT TREFRIE, EREAP . RE0F
FERE Ak A A 3K R Hh AR e B RO A A I A R R A EATEAER T
MAREN, BB E e ER T —F 88 TH R RE B & 52 B b 2L 4R & 2 8 R @) 3 A
FAEBKAERR T EHMBAARN TR EREGT A,

KER ZaFE AMER  RaER; 44680

RE S UL16. 2 XE AR A

Experiment and Numerical Simulation on Impact Resistance of
Composite Pavement Slab
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Abstract: The experiment on dynamic response of a new composite pavement slab under impact
load was evaluated. The new composite pavement structure consisted of asphalt concrete (AC)
layer reinforced with geogrid, followed by high strength concrete ( HSC) layer and then
engineered cementitious composites (ECC) layer. The damage forms and deformations of the
composite pavement structure were gained by drop weight test, and the dynamic behavior of
concrete materials in composite pavement structure system was simulated by concrete damage
material model. The main parameters of the material model were verified and determined,
including the interface characteristics and the dynamic growth factor of the materials in each
layer. According to the test results of the laboratory impact drop hammer of the new composite
pavement system, the numerical model was checked and verified by comparing the failure form,
damage diameter and displacement value. The results show that the 3D numerical model
considering interfacial properties and dynamic growth factor can accurately simulate the real

behavior of composite pavement system under impact load, and the model can be used to study
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the effects of different factors (materials strength, fracture energy and interlayer interface) on

the impact resistance of new composite pavement system under different impact loads.

Key words: drop weight impact; constitutive model; interface model; composite pavement slab
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Fig. 1 Constitution of Now Composite

Pavement Slab (Unit:mm)
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Tab.1 Composition of HSC and ECC Materials

MEHE/ (kg e m™ %)
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FARIRE L | A KR
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ik CEBUR) 48 154
HIEHI (SP/B) (DARACEM 100) 8.5 20. 2
7K 162 424
NN 750
HURDE (e K B4R 20 mm) 1000
LT 4 39.1
PE £ 4k 14.5

®2 FERBLMBOT AR
Tab.2 Ore Material Grade Composition of AC Material

HBLAE/mm i/ %
19. 000 100
13. 200 95

9. 500
6. 300 68
3. 150 50
2. 360
1. 180 31
0. 300 17
0.212
0.075 8
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Tab.3 Material Parameters in Drop Impact Test
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Fig.2 Sample Arrangement in Drop
Impact Test (Unit: mm)
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Fig.5 Numerical Model of Composite Pavement

Slab Under Impact Load (Unit: mm)
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Fig. 6 Damage Forms of Composite Pavement
Slab After the 1st Impact
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Fig.7 Damage Forms of Composite Pavement

Slab After the 2nd Impact
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Fig. 8 Damage Forms of Bottom of ECC Layer
After the 2nd Impact
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Tab.7 Comparison of Displacement of

Composite Pavement Slab
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