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Widening subgrade differential settlement monitoring and

numerical analysis
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Abstract: In order to explore the settlement law during the construction and reconstruction of highway
subgrade, the pile number K1100+360 of the reconstruction and expansion project of Lianzhu
Expressway was taken as the research object. The subgrade settlement was monitored by cross-section
pipe, and the ABAQUS software was used to establish the extended embankment model for numerical
simulation. The extraction settlement data was compared with the on-site monitoring to verify the
validity of the numerical model, and sensitivity analysis was carried out on the height, severity and
width of the subgrade. The results show that the larger the settlement value is, the larger the settlement
is. The maximum settlement occurs under the vertical position of the new subgrade. The settlement of
the subgrade is small and small in the middle. As the filling height continues to increase until the filling
is completed, the settlement gradually decreases and tends to be stable. The measured maximum
settlement value is close to the numerical simulation maximum settlement value, the error value is
1.23%, and the daily average settlement is less than the design specification of 5 mm. With the increase of
the height, gravity and width of the fill, the self-weight stress of the fill increases, and the settlement
becomes larger and then gradually decreases to be stabile. By comparing and analyzing the numerical
simulation and the field measured data, the general law of settlement and deformation of the actual roadbed
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on site is obtained. With a view to providing reference for the settlement control of similar highways to

widen the roadbed.
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Fig.1 The buried point of the observation points
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Fig.3 The accumulated settlement of embankment at

different filling heights of K1100+360 section

2) SRS PR AR T AT

HRHE K1100+360 W [f1 ()3 3748 51 A5 o o s il
SEOL, A AR M B R R R AL BOX IV R A
A ERE R, W 3 PR

M3 H R DU, IS4G B IE I 5E L
A A Ty S 20T 2 B SR L B A R R i e K, B
5% I i A/ MO S A )0 o e o SEARU B WV B 9.6
m I, 2% SO b B AR R R Y B K E N
100.98 mm, SHFAPIFFHEZN 0.25 mm/d, 2B
(<5 mm/d)EEsR. Wil m e G, dketidtfT
W, AR TS SRR R KA 106.89 mm.
W LEC e R TR 0, R el 2 B SR R DT
beee UL ELZR N RE, DURRBCN IS, THrs AL Ak
355 JE v e e e TP 2%

0
-20 ™%
-40 .
-60 ...'.""Q.
-80 e g
e -100

[ Bt 1y I KB /mm

T ey -

_120 1 1 1 1 1 1 1 1 1 1 1 1 ]
= 0 40 80 120160200240 280 320360 400440480520
I il /d
(b) VIFEEMHEKE

3 KI1100+360 W7 d 332 3 341342 5 00 v 4
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Table 1 The material parameters
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WL 300 8.0 0.35 18.5 20.0 22.0
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Fig. 6 The settlement contrast of cross-section tube

monitoring with numerical simulation
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