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Optimization Design of Properties of Concrete
for Airport Pavement
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Abstract ; Effects of air content and mineral admixtures on the
flexural strength, frost resistance and deicer-frost scaling
resistance of airport concrete were investigated in this paper.
The results show that the frost resistance and deicer-frost
scaling resistance of concrete are significantly improved, and
its flexural strength is enhanced by the addition of the air-
entraining agent. The frost resistance and deicer-frost scaling
resistance of dry concrete are much lower than those of
normal concrete at a similar air content. 15% fly ash or slag
is suggested to replace Portland cement in order to get a
higher late strength growth. The data on the air-bubble
structure parameters of the concrete can explain these results
well, and prove that the air-bubble stability and air-bubble

structure of the dry concrete are obviously worse than those of
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the normal concrete.

Key words: airport pavement concrete; flexural strength;
frost resistance; deicer-frost scaling resistance; air-bubble
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B HMEREIE R LR 1 FIsR 2.

*1 EBIEEIET
Tab.1 Designing proportions of concrete

Bt/ (kg « m™3)

M/ Me

7K 7K " INF KA FA SL TS1 MR
A0 0. 42 340 143 653 832 554 0 0 0 0
BoO 0.42 340 143 650 790 528 0 0 0. 130 0
Bl 0.42 340 143 650 800 535 0 0 0.038 0. 68
B2 0.42 340 143 650 790 528 0 0 0. 061 0. 68
C1l 0.42 289 143 650 790 528 0 51 0. 051 0. 68
C2 0.42 289 143 650 790 528 51 0 0. 068 0. 68
C3 0.42 289 143 650 790 528 17 34 0. 060 0. 68
W JEARE T8 s /me K EBTR G FA P8I SL R0 #0k.
F2 HipEmEELIERRIEER
Tab.2 Test results on properties of concrete for airport pavements
3 AR kY oL =N

%5 mm OEE gy PERRRME gy MMM

A0 0. 42 <5 1.23 4. 66 5.54 5. 90 27 4,56

BO 0. 42 <5 4. 25 4,92 5.95 6. 30 64 1. 85

B1 0.42 35 3.26 5. 36 6. 42 6. 87 78 0.81

B2 0.42 40 4. 82 5,12 6. 30 6. 62 91 0. 46

C1 0. 42 45 4. 35 5. 05 6. 44 7.28 90 0. 48

C2 0. 42 25 4,45 4, 86 6.12 7.15 88 0. 58

C3 0. 42 30 4.16 4,98 6. 32 7.54 93 0. 50
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Fig.1 Salt-frost test method of concrete

1.3.3 KWEHSENE

WALIREE MMM SRR ERE. KB
Eb 3R AR $ A R R p 22 M B A S R
(7K TR % L1 A M AR MIE (DL/T 5241—2010))
FrfE F Snyder $#EHH AN,

ST AR AL IR B R R R S S5H
B el i, ok T - QRS+ b R i R 3R
HHRE, HRESEE—EPRE(EE AL mm
F 10 mm) , HEERWH LR EZKWEH BB K
PRARE S, F R T R AR S
WS, TR R R A BB Y 1 mm, DL
Hi i 5| ] B8 1ok @ HA )2 m R 8 -+,
HEHYIEI ML A R EE VI # ok, BT T2
TR & £ SIS E T E.

2 AEEHRSWR

2.1 JEHEE

211 §R&E

ISR LU o B R R 2 FiiE 2.
SR BEMEN BB AR RN B ESISH, 7
ISR B b i SR TR, Hp SRR
K 3% ~AY Bt IR M T RGR ER R &K 4
m, 5RFIKIRE LA (AD,, FKER 3. 26%
BIREE 1 (B1)7, 28 F1 90 d MBS RER 4 B B
15.0%,15. 9% F1 16. 4% ; &S &R 4. 82% IR &
T BRI E 10. 1%, 14, 6% 12. 2%, HIFEH
R SRS+ EEWSERE | < mH ey
JRA R, AR E A FIRA ST,

8

< —+—7d
E 7L —=28d
@ —0—90:/‘\
= 6f _/k\'
:E!
pagl ‘/4\‘
S
4 1 1 1 1 J
0 1 2 3 4 5
ETRE/%

2 ESEMNEBETRTHIEENNE
Fig.2 Effects of air content on flexural strength

of concrete
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Fig.3 Effects of mineral admixtures on flexural

strength of concrete
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Fig.4 Effects of air content on frost resistance and
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salt-frost resistance of concrete
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Tab.3 Analysis results of air-bubble parameters of

hardened concrete

%S D/mm A/% P/A a/pmL L/pm
A0 50 0. 95 26.6 10. 4 932
1 4,2 5.8(11.7 11.2 442(607)
5 3.7 6.9(13.9) 13.5 397(543)
BO 10 3.0 8.4 16. 2 362
20 2.8 9.0 17.8 340
50 2.9 8.7 17.6 338
Bl 50 3.1 8.2 25.9 224
6.2 4.1¢8.3) 19.7 210(295) =
5 5.0 5,010, 2) = 21.8 212(293)
B2 10 4.5 5.6 23.5 208
20 4.3 5.9 26.0 192
50 4,2 6.0 25.7 204
I 155 WIS R R B & LT BIRR G T,
10001
£ 800}
o
E\ 6001
=
I 4001
r
" 200
0 1 3 4 s

2
BEE/%

E5 S£SEXE4RRITSEEMSENIRN
Fig.5 Effects of air content on air-bubble

parameters of hardened concrete
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Fig.6 Effects of depth from the surface on air-bubble parameters of hardened concrete

{data for b0 and b2 are calculated according to mortar proportions)
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