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Causes and control technology for early age cracking during the formation stage of

airport cement concrete pavement
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(School of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: During the early stages of pouring and forming cement concrete pavement panels at airports, if there are crack de-

fects inside the concrete structure, under the action of deformation, the micro cracks will gradually expand into

visible cracks and even develop into pavement diseases. To control the continuous expansion of early micro cracks,

this article analyzes the causes of cracking and corresponding control measures of pavement panels from three as-

pects including material of cement concrete pavement, pavement panel design and pavement construction, by com-

bining with a certain airport pavement project. This study can provide a reference for similar projects required to

control early micro cracks in concrete.
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Fig.1 Microscopic pore in concrete of pavement panel
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Fig.2 Micro crack in cement stone of pavement panel (1 000 x)
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Tab.1 Calculation of temperature difference and stress of

specimens at different ages

#®id TC Twa!/C O /MPa  fi/MPa (07 ) 1%
3 25 15.96 0.618 1.17 52.80
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28 23 11.91 0.617 5.39 11.45
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Tab.2 Average crack width and crack reduction rate of different

types of concrete in 24 h
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Tab.3 Relationship between elastic modulus and plate length for

specimens at different ages

i 1/d E/MPa Lo Vfmm L 2/mm
3 7 690 5964 4358
6 13 561 7920 5788
9 18 042 9135 6 676
12 21 463 9 963 7281
15 24 075 10 552 7711
18 26 068 10 980 8024
28 29 885 11 757 8592
B 32 500 12 260 8 960
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Fig.4 The influence curve of different elastic modulus and different

age on plate length
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Tab.4 Maximum temperature difference of concrete at different

ages considering safety factor

/A E/MPa B ch(/%—) £/10™ (f']/vl[i)l : " ng/
3 7690 0.0004416 1674  0.096  1.017 26
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9 18 042 0.0002883 1271 0279  3.000 33
12 21 463 0.0002644 1226 0366 3313 35
15 24 075 0.0002496  1.201 0.451 3.939 37
18 26 068 0.0002399 1185  0.534  4.191 38
28 29 885 0.000224 0 1.161 0791  4.687 40
SR 32500 0.000215 0 1.148 1.000  4.687 40
Y 32500 0.000 215 0 1.148 1.000  4.687 61
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Fig.5 Manually surfaced and brushed process of concrete

pavement panel

()P E T2 HARZ SRR BRI K S A
JE BRI WEGHE AR K 2> 2K R, JE R LR
BHAIL, SR 2.5 mm FHE4 JE JE 22 4 il B R, 10 K 0 47 6
il 4 il 7 R B 3 T SO B — Uk B R, B
T o PR A A T R B R i 7 B 3 HLR R 5 3 T
TEEERRE B R AT

2 )ik £ IRAHE P 3 e IR o M e JE B AT Y

FE— SRR BT A 0F T R S T 30 °CE
BAFAE 3 LA KIS DS aH R 1, 7R
B BRI B P R SR R LT AR R, T A 08/ 3 T
TREE R 1wl AR L B M A R T

RIEAEE7 & )

TP AR B AR SR P S T A A
VMR 2% G IR R SR 3 IR SRR
BN 6 B o Fb 4 A3 i K Je TR B - 1
FERA TR, H A G5 1 2 1 DR 2SR ke e T
22T K, TR B Ak 2 K PR BT T A2 i /K e 7k
b o 7 5 PR TR R TR 1 LA U N N AN 25 2 T R
R AR L T AR, BRI SR 4510 IR
- OIS F 25 AEK, BILA7 TR B - T T A N i R 33
BT R I 18 A T AR B A T AR 7R T
A RLS 4 h P, TR R SR AN IR, Seme i
FRPI PR 35 A T A AT IR SR A T TR
Yk 3 T N AN 225 I 20 CC22 PN FRAP 1A AR
P ELAAR A TR G0, SR IR G 37 5778 56 15 It 110 s o
AR BIAEIE R R BCE/INFIREE H R R

(a) 5 T 1A

(bR
El6 EMEREELF

Fig.6 Maintenance of pavement concrete
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Fig.7 Mechanical cutting of airport pavement panel
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Fig.8 Silane impregnation
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