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ABSTRACT

PURPOSES : In this study, the propriety of expansion joint spacing of airport concrete pavement was examined by using weather and
material characteristics.

METHODS : A finite element model for simulating airport concrete pavement was developed and blowup occurrence due to temperature
increase was analyzed. The critical temperature causing the expansion of concrete slab and blow up at the expansion joint was calculated
according to the initial vertical displacement at the joint. The amount of expansion that can occur in the concrete slab for 20 years of design life
was calculated by summing the expansion and contraction by temperature, alkali-silica reaction, and drying shrinkage. The effective expansion
of pavement section between adjacent expansion joints was calculated by subtracting the effective width of expansion joint from the summation
of the expansion of the pavement section. The temperature change causing the effective expansion of pavement section was also calculated.
The effective expansion equivalent temperature change was compared to the critical temperature, which causes the blowup, according to
expansion joint spacing to verify the propriety of expansion joint applied to the airport concrete pavement.

RESULTS : When an initial vertical displacement of the expansion joint was 3mm or less, the blowup never occurred for 300m of joint spacing
which is used in Korean airports currently. But, there was a risk of blow-up when an initial vertical displacement of the expansion joint was Smm
or more due to the weather or material characteristics.

CONCLUSIONS : It was confirmed that the intial vertical displacement at the expansion joint could be managed below 3mm from the previous
research results. Accordingly it was concluded that the 300m of current expansion joint spacing of Korean airports could be used without blowup
by controling the alkali-silica reaction below its allowable limit.
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Fig. 1 Finite Element Model of Airport Concrete Pavement
for Blowup Analysis

Table 1. Material Properties of Pavement Layers

Concrete slab

Underlying layer

Elastic modulus (MPa) 28,000 1,379
Poisson’s ratio 0.18 0.35
Unit weight(kN/m?) 24.0 23.0
o rers | o |-
Frictional coefficient - 4.8
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Table 2. Daily Maximum Ambient Air and Average Slab
Temperature Measured in 2017 Summer

Daily Concrete temperature (C)
Date | maximum

(m/d) tem?%?ture 50mm |150mm|250mm|350mm|450mm| Ave.

7/28 27.6 295 | 204 | 283 | 272 | 283 | 285

7/29 | 30.8 312 | 30.6 | 289 | 269 | 28.1 | 29.1

7/30| 304 36.7 | 33.6 | 29.7 | 275 | 28.3 | 31.1

7/31 26.2 276 | 28,0 | 276 | 275 | 285 | 27.8

8/1 32.0 377 | 340 | 29.6 | 26.9 | 27.8 | 31.2

8/2 32.9 381 | 352 | 312 | 287 | 29.1 | 325

8/3 32,5 40.7 | 368 | 323 | 29.7 | 30.1 | 33.9

8/4 33.4 40.1 | 36.7 | 327 | 30.1 | 30.6 | 341

8/5 33.9 408 | 378 | 335 | 30.8 | 31.1 | 348

8/6 31.4 383 | 35.2 | 325 | 30.9 | 315 | 337

8/7 31.2 40.1 | 36.8 | 327 | 30.5 | 31.0 | 34.2

8/8 29.7 36.8 | 343 | 31.5 | 298 | 31.2 | 327

8/9 30.9 36.4 | 345 | 315 | 29.7 | 309 | 32.6

8/10| 286 333 | 31.8 | 304 | 29.4 | 30.2 | 31.0

8/11 30.5 352 | 333 | 30.6 | 290.0 | 29.7 | 31.6

Ave.| 30.9 31.9+30.9=1.03 31.9
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Table 3. Prediction of Total Expansion of Section
according to Expansion Joint Spacing

Expansion Contraction| Total expansion
EXI?;::'OH Temperature| ASR Drying ALgun AT
spacing shrinkage | (mm) | ()
(mm) (mm) (mm) (mm) (0
50m 185 355 -21.0 330
100m 370 71.0 420 66.0
150m 555 106.5 -63.0 9.0
200m 74.0 142.0 -84.0 132.0
250m 925 1775 -105.0 165.0 | 66.0
300m 11.0 213.0 -126.0 198.0
350m 1295 2485 =147.0 231.0
400m 148.0 2840 | -168.0 264.0
450m 166.5 3195 -189.0 297.0
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