Hans Journal of Civil Engineering /AR T2, 2023, 12(6), 814-822 Hans Xl
Published Online June 2023 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.126093

YN LN B S E SRR T T

o, 2EF, KERL £ £, Fn#

NI A B R L, e T
1AL A BRI BB I A IR AT, 1L I

Wk HiA: 20234F5 H29H; A HEM: 20234F6 H19H; &A1 HH: 20234F6H30H

HE

AR AR RARE NIV EY AR ZRERE . HEE BB TESSOHRN, &
EABKEBERBAETERES, 21 T 2R TR RIHF B, RARZEBHER A T BB,
Bt RESTERBENZBR T BRERT TR, AT %R EBETIFEHRREE U X240 5 3
HBBARE M, X% BB R ITREPHREEAT R E 04 K AbE R BB IVRFE e AR RS . KA Midas
GTS NXA FRyCE A2 RS AT FRTCAR R, of St R T AR T W AR AT BB, HHE T ARRES
MO T R R, HEREEREL, PZEBRGEREt, HETHRITEETH I
. TP A BB E R R AL R R T R e M SR AR SO, FFATE AR IR AE TR E
2%,

K
AW, B, REk, WP

Study on Stability Evaluation of Embankment
on Soft Soil Foundation of Highway

Na Yang}, Xinzhi Chen!, Fengyu Zhang?, Xin Huang?, Xiaojing Luo?
1Qianjiang Highway Development Center, Qianjiang Hubei

Hubei Provincial Communications and Design Institute Co., Ltd., Wuhan Hubei

Received: May 29", 2023; accepted: Jun. 19", 2023; published: Jun. 30", 2023

Abstract

The overall stability and ground settlement of highway soft soil subgrade affect the safe operation
of the highway. According to the principles of information construction and dynamic design, a sec-
tion of a certain expressway with soft soil foundation underwent multiple supplementary surveys
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and dynamic designs during the construction process. Finally, engineering measures such as
powder jet grouting piles, pipe piles, and back pressure were adopted to treat the soft soil sub-
grade of the section. To understand the reasons for the settlement and collapse of the roadbed in
this section and the stability of the treated soft foundation section, a technical service was pro-
vided to analyze the reasons for the settlement and collapse of the roadbed in this section and
evaluate the current stability of the roadbed after treatment. Using the Midas GTS NX finite ele-
ment software, finite element models were established to simulate the deformation process of
typical cross-sections in two dimensions. Slope stability conditions under different states and
working conditions were calculated and analyzed, and stability coefficients were calculated to
evaluate the stability of the embankment slope. The pavement settlement calculation was con-
ducted based on the finite element method. It can provide theoretical support for the evaluation of
roadbed deformation and stability after treating the instability of highway soft soil roadbed, and
can serve as a reference for similar evaluation projects.

Keywords

Highway, Soft Foundation, Stability, Assessment

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

G RRE, JFRLER R LR, X R R AR eI E A EENEA . HATG
BV 25 F A TREIN[1] [2] [3] [4] [BIFFRE 1 8K At A 2 T 0T 9, JFG R SR ] D 2 ok A 30 44 e 1) e
PO, (FREEM AT In& 5 A .

RIR 6145 A TREEM, WFFL T INASE = DL R I 4k 2 73 50 A B SRS AR T OS2, o ek sl S et
BT AR W M E Ty S R R AR e Y A e, HOHE K MR RE LT,
RESRTH AL AR I o RARM A7) AR S5 B0 9 il 285 ERRA A AT Ak B2 5 ko B8 ANHE /K [ 4 e 7 (A8
b, R T HEEANEE SRR R ST T, HBIE T IR A EE TR A R, FREBIRAA R
B ABAQUS, WFIT 1 HEKAR AL A S Ak B 0 FEIRH T BR B AR 52 ml o ZK et B o) A R AT SR B AR
¥ 591 B3 M M TR ALRS , o Ee AT 1 BERFHEZK AR DA R A Ak BR R R (1) RO . AL 55 [10]
BEXREAFAE A Z I 0L, S HAEIR R B T, KA & B b A AL BT 2 AR A0 .
AR M EZF[LLR A R IC T T8 RHAR - 08T Tk HEKE 45 DL ROK Ve B b, —F T
U B SE R b SE PR . WA T % E A I I RELEE DA BRI . SR B RTIR, AN TRV A U O ) A
HSCR AN

v B R B R R R AR U, RO IR DA S G ALY i IR R B B AR e MR T VRAL , AT RA
N EE IR L BR R RASA IR 5 B R AR T SR e PR VP SR (I BAR SC#%, JF AT MM AR I H (2% .

2. B #HAL
21 HEYE

HEEDE A PR K116 + 561.5~K117 + 120 Bt (LA FRifR “iZi%E” ), BiAErduER, 4 558.5 m,
Ja& T 1 BT (AP S 0, % B T VL PO AR T R X, 3P I, VR, K

][l

DOI: 10.12677/hjce.2023.126093 815 +ARTHE


https://doi.org/10.12677/hjce.2023.126093
http://creativecommons.org/licenses/by/4.0/

7L

A, HWOROKAI R, W L

Figure 1. Geomorphologic map of soft foundation section
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Figure 2. The left-line engineering geological profile of the section
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Figure 3. Typical sectional views of K116 + 858~K116 + 888 and K116 + 898~K116 + 928
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Figure 4. Typical sectional views of K116 + 647~K116 + 858 and K116 + 928~K117 + 120
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Figure 5. Stress Nephogram of embankment under dead weight
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Figure 6. Distribution of plastic zone of embankment under dead weight
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Figure 7. Stress Nephogram of embankment under traffic load
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Figure 8. Distribution map of plastic zone of embankment under traffic load
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Figure 9. Vertical displacement cloud chart of embankment under self-weight load
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