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Abstract

In this paper, a new type of isolation layer material is developed based on the rigid pavement of
the airport, which is composed of an asphalt-based isolation layer composed of a synchronous
gravel sealing layer and a micro-surface (slurry sealing layer). The apparent properties and con-
struction methods of the isolation layer are studied, and the three-dimensional finite element
modeling and numerical simulation are carried out by using ABAQUS software to clarify the effect
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of the application of the asphalt-based isolation layer in pavement engineering on the structure.
The results show that when the material design and construction method proposed in this paper
are used to lay the water-stabilized asphalt-based isolation layer. When the load acts on the criti-
cal load of the slab edge, the asphalt-based isolation layer can reduce the tensile stress of the sur-
face layer when the bottom of the slab is hollowed out by 2.6%~4.5%. When the load acts on the
angular load of the plate, the maximum tensile stress can be reduced by more than 20%, which
greatly reduces the possibility of fracture on the pavement.
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Table 1. The construction matching ratio of the micro-surface layer material

=L RSBV TR AL

iy %, % (FiEL)
TE 8 100
MR 2h/KIE 1.0
7K 4.0
A 12.0
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Table 2. The flight area of an airport is based on the actual measurement results of emulsified asphalt spreading in the tender
section
2. BAUTRERERRIL AT BRENER

FEHL RS (m) it # (kg) ot + LA HE (kg) FLAGTR AT (kg/m?)
0.35*0.26 0.480 0.630 1.65

Table 3. The standard topic of the flight area of an airport relies on the
micro-surface layer matching ratio of the tender section
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Table 4. Representative model load parameters
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B737-800 790.04 0.950 187.6 1.47 0.128
B767-300 1597.50 0.950 189.7 1.38 0.137
B777-200 2993.70 0.954 238.0 1.28 0.186
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Figure 1. Percentage reduction of maximum tensile stress in the surface layer with asphalt-based
barrier installed at the critical load level at the slab edge relative to the de-embedded case
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Figure 2. Percentage reduction of maximum tensile stress in the surface layer with asphalt-based
barrier installed at the slab angle loading level relative to the devoided case
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Table 5. Maximum bending subsidence of the top of the plate under the action of the main landing gear of B737-800 (mm)
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Table 6. Percentage increase in maximum bending subsidence at the top of the slab by installing an asphalt-based barrier (%)
6. WEMSERBEMNMINZ AT IR E 7 (%)

R BoE R RE ) BB S 2 )E WEREZILREE + s
/a8 1.06 -2.50
i 1.90 -3.75
T 2%
2.83 -7.09
/4 3.06 -8.21
Jras 1.17 —2.42
i 2.16 -5.04
3.05 -8.10
/4 3.23 -9.81
I 2.35 -8.53
i 3.10 -35.61
R A )
%= 8.07 -86.42
) 8.93 -108.15

MRAE E R, LRI R SEAMREZMEGAHLL, SR A &S fm F H 4%
FRA RE SV ZE I, BT B S 2 R EUR T o K 3G ngy 8%, 7EIAbELL T, g N T
3.5%. X7 UL B B 8 2 AR 001K 25 s /s o AR T34 B 5 2 I FLJRS T B 2 A5 L i o,
BT LR )2 2 5 BRI B A s/ MR E 5% LA b, FEAR A RO B A AL AT RS ST S I, ek
I i 79 35% % 108%.

ET UL B Hr, PTUMSRICURN W S0 S A A 1B, O R AR S L, &
B RS T R TS . AR, AR A AT A i 2 LR AR R B s i v, R
W HERR B R T T R A, AT AR S R AR SR A AR T K S A . FESERRE B R T, 4%
BEAE 7 B I AN B M A i IR R A, TR M T 85 A v % L 75 2R B 25 2 T LA B S A o [
05 B gk KT 5 B B B A i B 73k — 2528 S RN A 52 i BR PRI AR A7 35887 7 260 o 2 o R R ORI VE B A

LA UL BN, SRR AT A 4R RS R T 07 9253 AT /K R 75 2 B8 B J2 1A 15 AT LABUAS: R 3T
M TRRRCR, B UE A T B 78 5 HS A R A it LR AR v A 31

6. &

AV B AE T B B8 2 2 1 AR N IR SRR S, 3 O I 7 R 8 2 O A LR 7 3k T
Wt =N, IR T R B R IO BRI . SRR, EETTSR B TR R A R R Fi
PRAEASER, 45 T VELEINIE T 7% . R ABAQUS AT = 4E4A PR T @R BB B, R T
Wi BB s 2 R E T S5 A4 AR N, 2B ER T T TE TR BB R R RRBE TS il VA R & B Rk
SRR

1) 7 EAUR AR 2, BB T 2 R 0 2 T L O T T VR AR TR RN T, AR A A A
ot 2 T R ) RS s 9l AR I 42 S A 7 PR AR PR T EAE

2) DLVRA PR RO RS U MU 07 AT K AR 7 2 B B R A e, RE S IS AL 1 TRE AR,
BFFE b B AR TR b e B 5 P

DOI: 10.12677/mos.2024.131008 80 e RSE TR


https://doi.org/10.12677/mos.2024.131008

&E 3k

[1]
[2]

(3]

(4]

[5]

(6]

[7]

(8]
[9]

RVUH. &2 A TIRE)E FI/K VR TR e B T 52 N D)0 M 5 25/ ¥ TH[D: [l 22478 3C). P K22 K4, 2009.
Goldbeck, A.T. (1917) Friction Tests of Concrete on Various Sub-Bases. Journal of Agricultural Research, 13,
239-245. https://doi.org/10.14359/15878

Friberg, B.F. 1954Frictional Resistance under Concrete Pavements and Restraint Stress in Long Reinforced Slabs.
Proceedings of the Thirty-Third Annual Meeting of the Highway Research Board, Washington, DC, 12-15 January
1954, 33.

Timms, A.G. (1964) Evaluation Subgrade Friction-Reducing Mediums for Rigid Pavements. Highway Research
Record, 47, 28-38.

Lee, S.W. (2000) Characteristics of Friction between Concrete Slab and Base. Ksce Journal of Civil Engineering, 4,
265-275. https://doi.org/10.1007/BF02823975

Lim, J.S., Park, M.G., Nam, Y.K,, et al. (2009) Investigation of Friction Characteristics between Concrete Slab and
Subbase Layers. Bmc Veterinary Research, 10, 123-123.

Jeong, J.H., Park, J.Y., Lim, J.S,, et al. (2014) Testing and Modelling of Friction Characteristics between Concrete
Slab and Subbase Layers. Road Materials & Pavement Design, 15, 114-130.
https://doi.org/10.1080/14680629.2013.863161

FEFH. HLIZRIPEE KRR 308 3B 2 I LR 7T []]. BRI R, 2020, 47(16): 57-58.

Rufino, D. and Roesler, J. (2006) Effect of Slab-Base Interaction on Measured Concrete Pavement Responses. Journal
of Transportation Engineering, 132, 425-434. https://doi.org/10.1061/(ASCE)0733-947X(2006)132:5(425)

DOI: 10.12677/mos.2024.131008 81 e RSE TR


https://doi.org/10.12677/mos.2024.131008
https://doi.org/10.14359/15878
https://doi.org/10.1007/BF02823975
https://doi.org/10.1080/14680629.2013.863161
https://doi.org/10.1061/(ASCE)0733-947X(2006)132:5(425)

	机场沥青基隔离层性能试验及应用效果研究
	摘  要
	关键词
	Performance Test and Application Effect Study of Airport Asphalt-Based Isolation Layer
	Abstract
	Keywords
	1. 引言
	2. 沥青基隔离层施工方法确定
	3. 试验区以及某机场飞行区的施工工艺
	4.飞机荷载模型建立
	5. 板底冲刷下沥青基隔离层对结构荷载响应的影响
	5.1. 沥青基隔离层对面层拉应力的影响分析
	5.2. 沥青基隔离层对板顶弯沉的影响

	6. 结论
	参考文献

