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Fig. 4 Time-history curves of settlement for fully filled embankment and foundation
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Fig. 7 Time-history curves of settlement rates for fully filled embankment and foundation
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Analysis of Settlement Characteristics of Loess Subgrade and Foundation in

Full-Fill Section of Xiji-Haiyuan-Guyuan Area

XUE Bing!, LI Zhe!, FAN Guotang?, LIU Lulu?, ZHAO Jinpeng*

(1.School of Highway, Chang’ an University, Xi’ an 710064, China; 2.China Railway 20th Bureau Group Municipal

Engineering Co., Ltd., Xi'an 710016, China; 3.School of Mechanics and Civil Engineering, China University of Mining and

Technology, Xuzhou 221116 ,China; 4. School of Infrastructure Engineering, Dalian University of Technology, Dalian

116024, China)

Abstract: [Objective] To investigate the deformation transmission process and response behavior of the loess subgrade

fill-foundation system under load, and to provide theoretical references and empirical support for the establishment of

settlement prediction models and treatment designs for fully-filled subgrades in loess regions. [Methods] Focusing on

the fully-filled loess subgrade and foundation in the Guyuan section of the Yinchuan-Kunming Expressway, this study



utilized long-term field monitoring data from two fully-filled cross-sections. By employing nonlinear least squares fitting
and spatial field difference analysis, the time-history relationship of settlement deformation and the evolution process of the
settlement rate of the loess subgrade-foundation system were analyzed. The research specifically focused on the variation
patterns of settlement parameters and their physical significance, and explored the coupling relationship within the loess
subgrade and foundation settlement system. [ Results 1 (O The settlement of the fully-filled subgrade exhibits a
characteristic of layered increment. The compressive deformation at the bottom of the subgrade is significantly greater than
that of the natural underlying stratum, with abrupt settlement changes prone to occur at their interface. @ The overall
evolution of settlement over time follows an exponential decay law. The consolidation rate of the subgrade decays
relatively rapidly, whereas the long-term creep of the foundation converges more slowly. (@ There is significant spatial
asymmetry in the settlement cross-sections; influenced by the "sunny-shady slope effect" and moisture accumulation, the
localized deformation of the deep soil on the shady slope side is markedly larger than that on the sunny slope side.

[ Conclusions ] This study reveals the synergistic deformation mechanism between the fully filled subgrade and
foundation, as well as the spatiotemporal evolution and spatial distribution differences of settlement and settlement rates.
Research shows that the stabilization time of the system is dominated by the settlement of the subgrade base and foundation,
both of which follow an exponential law in long-term deformation, with the foundation's slow attenuation shaping the
overall settlement sequence. Additionally, influenced by non-uniform load transfer and environmental factors, the
settlement field shows significant spatial heterogeneity, eventually triggering differential settlement on the surface.
Keywords: subgrade; foundation; full-fill embankment; settlement rate; sunny slope and shady slope



	1  监测方案
	1.1  依托项目概况
	1.2  仪器与设备
	1.3  现场实施方案

	2 结果分析
	2.1  全填方段路基与地基沉降时程分析
	2.2  全填方路基与地基沉降拟合分析
	2.2.1  函数关系建立
	2.2.2  参数讨论与分析

	2.3  全填方段路基与地基沉降速率分析
	2.4  全填方路基及地基沉降速率拟合分析
	2.4.1  函数关系建立
	2.4.2  参数讨论与分析

	2.5  沉降稳定时间与既有工程对比
	2.6  全填方路基沉降场分析
	2.7  全填方路基与地基横向沉降分析

	3  结论

