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Abstract

With the acceleration of the urbanization process, the problem of urban ground collapse is becom-
ing more and more serious, which poses a threat to people’s lives and property safety. This study
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aims to explore the mechanism and influencing factors of urban ground collapse through numerical
simulation in order to provide a scientific basis for the prevention and treatment of ground collapse.
In this paper, the different thicknesses of local and integral collapsible loess, additional loads such
as automobiles, and the different conditions of mixed fill and subgrade on top of the loess layer are
studied by numerical simulation. The numerical simulation results show that in a collapsible loess
area, when the overlying soil is collapsible loess, the collapsible settlement of loess increases with
the increase of loess thickness, no matter if it is saturated locally or saturated as a whole. When the
traffic load is applied to the upper pavement of the collapsible loess layer, the collapsibility still
shows that the center settlement of the load is large, and the settlement on both sides is small. If the
collapsible loess layer is covered with a mixed fill soil layer, the underground cavity may be formed
after being saturated by water due to the difference in the settlement amount of different strata.
When the cavity gradually accumulates to a certain extent, the local subsidence of overlying soil
may be suddenly caused, resulting in ground collapse.
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Figure 1. Local collapsible soil model
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Figure 2. Overall collapsible soil model
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Figure 3. Simulation of collapsible loess layers of different thicknesses
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Figure 4. Simulation diagram of additional loads such as automobiles
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Figure 5. Model of local collapsible soil after applying mixed fill soil layer
B 5. EmAEL RGBT A RIE

DOI: 10.12677/hjce.2024.1312249 2269 TARTH


https://doi.org/10.12677/hjce.2024.1312249

St
&
Wt
48

FLAC3D 6.00

©2019 Itasca Consulting Group, Inc.
Zone Group
Default=Brick1
Default=Brick2
Default=Brick3
Default=Brick4

Figure 6. Overall collapsible soil model after the application of mixed fill soil layer
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Figure 7. Simulation diagram with mixed fill and subgrade at the top of the loess layer

B 7. BEEINERAAELT EFEEAEEIUE

DOI: 10.12677/hjce.2024.1312249 2270 TARTH


https://doi.org/10.12677/hjce.2024.1312249

4, gEip

1) 0T AP I B ARFAE AR ST SR DR B, 7K Bl A IR SR A2 51 R b T i o 10 S B S A

2) fERRREPERE B, 24 BE R R IE R LR, LR R RANRIEEALS BRI, 3
BibHNEPIRE Sl < e 31 DN PN

3) eI R b N S A AR, SRRE AT R IR DU, PRI . BT
Bet R B S AT B R SR N, 0 S PR TR Y 2 4 DA S AR 7 AR AR R AN RS20 o

4) FHEMRPAYETE 15 BRI LR, IR K MRS BT AN [ b 0 R R 1) 2 S T RE S T M T
I, HaZER R E R AN, WRES SR EE AR ERR U .

5) S VSCHI i b T 153 s 14 5 S5 U AN SR R W E 7 AR, O st T B e O T AR A, 3R
XEAN RIS 73 X B e i v Y e

SE ik

[1] >z EifgE s RaE s AT 5 R R 0], s S B, 2024(7): 1-7.

[2] Ak EBigHhTHR GRS R PSR [I]. T 5080, 2023(6): 45-49

[B] RRAS. YRTHIEEEHh A EABIR 5 R M T R M A B IG I 7L [J]. Y76 244, 2023(4): 70-72.

[4] g%?,M%E.ﬁmﬂﬁﬁ%ﬁ%&HM@%M&%%mwmmﬁiﬁﬁﬁm%%ﬁ%E%mﬁmiﬁzma
[5] ki JET ANFIS 775 B0 B ImBE 3], LLPg s, 2023, 49(16): 130-132.

[6] &4k kT HEA RIS 2SI R AL PRI 7L [D]: (A4 22 A0 50]. Jbat: Jba38d K, 2013,

[7] Sawangsuriya, A., Jotisankasa, A. and Anuvechsirikiat, S. (2012) Classification of Shrinkage and Swelling Potential of
a Subgrade Soil in Central Thailand. In: Mancuso, C., Jommi, C. and D’Onza, F., Eds., Unsaturated Soils: Research and
Applications, Springer, 325-331. https://doi.org/10.1007/978-3-642-31116-1_44

[8] Faidr, =i, ZZEWG. T IE B T 2 IR R LI RO B T R B se A [J]. RV R K 2% 2440k, 2015,
23(3): 289-293.

[9] Pan,J, Shi, Z., Meng, X., Yue, Y., Lin, C., Chen, J., et al. (2023) Reflection Characteristics of Typical Road Defects in
3D GPR Images for Collapse Mitigation. Journal of Applied Geophysics, 217, Article 105166.
https://doi.org/10.1016/j.jappge0.2023.105166

[10] XUWter, k8, XIEON. ARAR T X Hh T 35 b K B R AE s R WL 7T [9]. e 7%, 2022, 41(24): 78-80

[11] XUIEWR, 5KAK, 1%, 25 HbTRRZRE LSRR 75 v AR EQL T 2 VA 1 TR 33 PRl (LRI 2 [, HR A 95, 2022,
41(1): 13-20.

[12] 3R, O, AN, S5 7N E SRR i 5 e AR L S IR I R A ], P B R e S B T R,
2020, 31(5): 54-59.

[13] FEmeZR. X b ERRE A 73 4T X PG [J]. BACH L, 2019, 35(8): 246-247.
[14] ZEA4e, SERSr. AR TSR A SR I B AR /AT [J]. BRBUR 223 (LK), 2021, 54(S2): 239-242.

DOI: 10.12677/hjce.2024.1312249 2271 AT


https://doi.org/10.12677/hjce.2024.1312249
https://doi.org/10.1007/978-3-642-31116-1_44
https://doi.org/10.1016/j.jappgeo.2023.105166

	城市地面塌陷数值模拟研究
	摘  要
	关键词
	Numerical Simulation Study of Urban Ground Collapse
	Abstract
	Keywords
	1. 引言
	2. 郑州市黄土湿陷区工况
	3. 地面塌陷数值模拟
	3.1. 计算原理
	3.2. 计算模型及参数
	3.3. 考虑不同厚度的湿陷性黄土层时
	3.4. 考虑汽车等附加荷载作用时
	3.5. 考虑黄土层顶部有杂填土层和路基时

	4. 结论
	参考文献

