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Abstract

This study addresses the issue of stress variations in the runway slab structure caused by uneven
post-construction settlement of high-fill airport foundations in the runway area after construc-
tion. By employing the finite element method and utilizing finite element software, a two-dimen-
sional finite element model of the runway area on a high-fill airport foundation was established.
The research delves into the influence patterns of post-construction settlement on the stress
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distribution within the runway slab structure. Through a combination of theoretical analysis and
finite element simulation, high-fill models with varying fill heights ranging from 30 m to 90 m
were constructed. Analysis of the post-construction settlement data in the runway area revealed
that the maximum settlement was 18.6 cm for a fill height of 90 m (calculated from the start of
monitoring). The study indicates that settlement occurs rapidly after the completion of filling,
with the settlement amount gradually increasing over time before stabilizing. This research holds
significant importance for understanding the post-construction settlement of runway areas on
high-fill airport foundations and provides critical information for enhancing the service life and
safety of airport pavements.
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Figure 1. Schematic diagram of high fill force and boundary
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Figure 2. Finite element geometric model
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Figure 3. Cloud map of settlement changes at different filling heights. (a) Cloud map of settlement changes in the trench area
at a filling height of 30 m; (b) Cloud map of settlement changes in the channel area at a filling height of 40 m; (c) Cloud map
of settlement changes in the trench area at a filling height of 50 m; (d) Cloud map of settlement changes in the channel area at
a filling height of 60 m; (e) Cloud map of settlement changes in the channel area at a filling height of 70 m; (f) Cloud map of
settlement changes in the channel area at a filling height of 80 m; (g) Cloud map of settlement changes in the trench area at a
filling height of 90 m
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Figure 4. Cumulative settlement at different fill heights
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Figure 5. Settlement distribution curve at the center of the
channel at a filling height of 90 m
[ 5. 90 m 75 = B N ERE O AL IR S Farhizk

KRBT 2T HMEZFILFEERMN . B RRTER AR, (e 2 DL AR AL 8 2 1) 3R
bR R, AN R, HARSTAR M GE S g0, ORI T R AT QAT T

DOI: 10.12677/mo0s.2025.144364 1184 5 1 A


https://doi.org/10.12677/mos.2025.144364

X, 5

MR D3P, HAEAN R T P N ARSI, R R RN ER TRk E T, WU
RN oA A S H RIS . KRR 1 M 2 AR AR B AR S BB g R AE E 1Y
T 3 A% 338 B A TR P BN R0 SR 2 BTk g5 TR L e A ORI s 5 A A A R D JER T e A A 5 )
W E LT R AR, XA LR MR e e B . RIt, FEZTTIHAIRM N, AR B SR Al 2
BLH Se g JE % .

4, g5ig

1) IR HE TT LA I AR LRk, A AN EIE T E 30~90 m PRI AT I i) e T AR,
RN T AN R SR 5 A R R (R S e R, L AR T B T S A L3 v B T TR 2 B . 0 B B i 4R o

2) HEF YRR AR, MR T ANEIE T % 30m, 40m, 50m. 60m. 70m. 80m. 90m |
() i SR T DURRARRY, oA A TR s v B R TEARE R, e KU 90 m 3H s 1 18.6 cm (H el H k2
B WEFEREA, SHSE RS DR R, T AR R /NG N, i o R R] PR3 I A
WK 2 G T HRE .

S 3k

[1] EWte SEEHZERE X IR M mI[J]. B3R, 2021, 44(7): 94-95

[2] FkibTh. A VAL AR S TN E A X TR AR BRI [J]. WL PSR, 2018, 44(20): 42-44.

[8] ZEfH, A RAVIERX M TREWNITER]. L4, 2019(3): 30-32.

[41 W, XIFE, BT, PRI ESE T R SR e tEEE 0], B 5L TfE, 2015(1): 181-183

[6] K. LREHUIAIZIK 4 T O AR T AN 22 Sl 3 Ag e M T [D]: (B2 A0 5], v v oK%,
2022.

DOI: 10.12677/mos.2025.144364 1185 5 1 A


https://doi.org/10.12677/mos.2025.144364

	机场填高作用下道槽沉降模型研究
	摘  要
	关键词
	Research on Settlement Model of Runway Trough under Airport Fill Height Influence
	Abstract
	Keywords
	1. 引言
	2. 有限元模型建立
	2.1. 有限元基本理论
	2.2. 数值仿真模型构建

	3. 仿真模拟分析
	4. 结论
	参考文献

