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Abstract: Under the effects of mechanical and environmental loading, airfield pavement is prone to
distresses of cracking. joints damage and vertical displacement of panels, which results in frequent
maintenance. In order to control propagation of cracks and achieve jointless function, this study attempts to
use engineered cementitious composites (ECC) as an airfield pavement material for its high ductility and
intrinsic self-healing capacity. Damage in ECC can be healed by secondary hydration, thus reducing the

maintenance cost and prolonging service life. In this paper, the mechanical properties of ECC and its self-
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healing behavior as well as the cracking potential at early age of ECC were investigated. The result shows
that the tensile strain of ECC can reach 3.67% under the action of tensile load, (about 400 times higher
than that of ordinary concrete) and the vertical deflection can reach 6.33 mm under flexural load. The
flexural and compressive strength is 12.68 MPa and 43.9 MPa, respectively, which meets requirements of
airfield pavement. Under restrained shrinkage, ECC is expected to have a low tendency towards fracture
failure. With self-healing. the tensile stiffness, tensile strain and tensile strength of damaged ECC can
almost be restored to the extent that it was not cracked. The water permeability coefficient of pre-damaged
ECC decreases gradually to that of a virgin one. It can be concluded that ECC material has strong feasibility
for jointless airfield pavement.

Keywords: highway engineering; jointless airfield pavement; ECC; high ductility; self-healing behavior
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Table 1 Mixture Proportion of ECC Mixture (by weight).
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Fig. 1 (a) Dimensions of the dog-bone specimen; (b) The test set-up of uniaxial tensile test.
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Fig. 2 Experimental set-up of water permeability test Fig. 3 Tensile stress-strain curves of ECC
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Fig. 4 Flexural stress-deflection relationship of ECC
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Fig. 5 Crack pattern of ECC under tension
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Table 2 Mechanical properties of ECC
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Table 3 The cracking potential of normal concrete and LMES-ECC at early age.

Byl ean (%) e (YD) e, (Y) e (Y P
W R A 0.04~0.1 0.01 0 0.02~0.06 (—0.03) to 0.07
ECC 0.1~0.15 0.015 3.67 0.07 —3.67

23 ECCHBEEETA
2.3.1 BB EAT A ECC Ftb /1 47 4 89 %ok

Bl 6 fim iR &t AR, WA E 2 YR A8 A 2 kbt R ATk . ANE ] DUE
o3k Z R BRI 2 05, 5 IR 1l A L R BB S A b A R e AR e, ) B W A R R
e E A B ARG . A0 2 DI S SRy 7 o e il 2 b ) i SR B BE RO RE R L e Ah . 53R 2 TR i ECC A4 R & 4
A EE , R 5T A B 1 ECC IR (1 e K PLAR AR S 2,95 %, FEAR T 20 %0 5 (B2 Hofi 15 B o4 5.9 MPa, If:
B PR G a3, i 2 i 24 ECC ML & 2 Wi, ECC (1 £F 4E 87 422 13 1 K 18 B A ik B i K g fr . IR I
FE R0 B, £ 2 M 422 7 ) Ak 82 R A AR L 2R A2 AT A, B a0 3R AR v I IR

7 iR A4t ARG AR ECC M kP H12245 8. 5K 8 iRk zid ABE ECC
AR R B AR B, i T A E R & A, R ECC W) b W EE 5 S KB R A8 A7 25 48 KR B 1Y
PR AL, Hede KA A8 AT IR 3 3.49 %6, 31X 5 ECC #8F B B i1 e SRz A 1 AR 8 (3.67 %) JL-TF-#H [ .

6
7
5
61 Ve O /”"-‘
"|I \, '\‘, \\ 4
5 t 7 & A
& K =
E 4 ! ’ E 3
2 / — W & 2 — HBEE KRR (FRE1%) e
ol - - — B E2%
- - - REBE KR o A
/ " UL s R (BRE2%)
1k w4
0 1 2 3 4I 0 1 2 3 4
RS % ReR A%
B 6 kEfESHEREN T RRMTH 7 BEEE ECC M= ki MTHh

Fig. 6 Relationship between tensile strain and stress of Fig. 7 Tensile strain-stress curves of pre-load

pre-load and re-load specimen specimens after self-healing
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Table 4 The tensile behavior of pre-damaged ECC after self-healing
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Fig. 8 The RF recovery of ECC under wet-dry cycles for Fig. 9 The self-healing products in cracks of ECC

different preload strain levels
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