ERVE S BE £ R 53R LR F RO E SO Vol. 42 No. 4
2020 4 08 A Journal of Civil and Environmental Engineering Aug. 2020

doi: 10.11835/j. issn. 2096-6717. 2020, 038 T A F (RIS 47124 (OSID) .

iea Ly UG 8 B A R TR AR. s RUS: B A
AR T SN T
(PaXF a ERIRFRE:D HRUBFLH AR IAEZLRE ., K 410075)

OB B ARKBIEIABRB RO EH P A LERREERRRY G R EF P, BA
Poit o J AP AL P A IR AT R — A SRS AR EE N A EY e IR
EFAER AR, FERRREREFERZR. 2N FTRAR LB EFY 0B L. L BRIP4
155 5 B AT E AR T ARSBSESS R AR A SR ok . o IR R 5 SR i e A
AT S AT RIS MR F B A B I BT R R e B AT R 2 A
WM, 3% 77 k3B T AR EESR B DA ], 49 B 09 4R & SR B A AR L TR AR & R Te 42 B 5
MR ELEREA B HA T R R0 TATIE,

I B R R SRR & s KU R A

RESKE.ULI6. 1 XEAREB:A  XEHE:2096-6717(2020)04-0036-08

Risk assessment of expressway low-embankment-subgrade in service status

Xu Jingye ¢, Xu Linrong °*, Zhang Liangliang °
(a. College of Civil Engineering; b. National Engineering Laboratory of High-speed Railway Construction
Technology, Central South University, Changsha 410075, P. R. China)

Abstract: The low embankment of the expressway is limited by the height of subgrade, and some special
problems such as excessive settlement or uneven settlement are easily caused after construction. At
present, the subgrade design and maintenance codes do not uniformly regulate the design of the low
embankment, resulting in many problems that would affect the normal use of the structure during the
construction and operation of the low embankment. Based on the risk assessment theory of geological
disaster, this paper analyzed the effect of some factors such as drying and wetting cycle as well as traffic
load on the low embankment of the expressway. In addition, considering the maintenance and repair, these
factors were modified and the evaluation method of low-embankment-subgrade in service status was
proposed. Combined with fuzzy comprehensive evaluation method and matter-element analysis method, the
structural quality vulnerability in construction period, the risk of subgrade in operation period and the
modified value of maintenance and repair were analyzed. And then the comprehensive risk of low-

embankment-subgrade was obtained. The method was applied to a low embankment project in northern
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Zhejiang. The result shows that the comprehensive risk is low and the service state risk is basically

consistent with the filed survey result, which illustrates the feasibility of the proposed evaluation method.

Keywords: expressway; embankment; subgrade; service status; risk assessment
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Table 3 Value range of maintenance repair correction value indicators

iR aEsl HESSEED AR IE T REBIET TR IETT B IE TV W B IE V
TE ARSI/ (O D) >6 4~6 3~4 1~3 <1

F s FIPLWILE/ % >40 30~40 15~30 10~15 <10
HWRIRBAR/ (K« A-D >5 3~5 2~3 1~2 <1

2.4 RERESXKEE

AR B8 5 IR AR AR 28 DU VA B 5 T B R A
B E W IR e 3 J7 S I IR R A5 5] PR AL 2R
A BE 2R G PR & L A 1 RTOR

| (G (B
v |wt| | &

B1 faRkkETINER

Fig.1 Comprehensive risk assessment system
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Table 4 Physical and mechanical properties of the filler
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Table 5 Actual value of construction structure vulnerability index
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Table 6 Actual value of subgrade risk indicators

during operation period
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