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Abstract

Aiming at the problem of differential settlement control of highway subgrade widening, this paper
establishes the finite element analysis model of widening subgrade based on the practical widen-
ing project. First, the differential settlement of widening subgrade using conventional density fil-
ler is evaluated, and the results show that the differential settlement and cross slope of the new
and old subgrades cannot meet the requirements. Then, the widening subgrade of foamed light-
weight soil is analyzed, and based on the cross slope and differential settlement control index, the
optimal wet density of foamed lightweight soil is 0.8 g/cm3, the optimal elastic modulus is 470
MPa and the allowable height of widening subgrade of foamed lightweight soil is 6 m. Finally, the
subgrade post-construction settlements of foamed lightweight soil and conventional filled soil are
compared and analyzed. It is found that foamed lightweight soil can effectively reduce the settle-
ment, horizontal displacement and cross slope of subgrade and foundation.
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Figure 1. Cross section of model
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Figure 2. Meshing and boundary conditions
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Table 1. Soil parameters of foundation and subgrade

=1 MEMBE LS

RN EA S Bt B R ¥t

JZ & (m) 4 4 12 12
25 5 (kN/m?) 20 20 18.7 19.4
IR (%) 26 27 28.1 25.7
IAR (%) 17 18 18.0 17.6

F %% 71 (kPa) 30 20 52 37
WA () 28 22 76 14.4
JARALE 0.35 0.35 0.35 0.33
FPERTE E(MPa) 35 30 4.19 5.83
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Figure 3. Subgrade loading order
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Figure 4. Distributions of subgrade settlement along the cross
section under different filling heights
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Figure 5. Subgrade settlement at typical locations under different filling heights
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Figure 6. Cross slope of different filling heights
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Figure 7. Foundation surface settlement of different filling
heights
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Figure 8. Horizontal displacement of subgrade surface

8. EERMEAIKTNLH

12
g —
o Fain AEBELEE
104 A A —m— 2n
‘i: A‘ A —e— 3m
5 / \ A~ 4m
B8 A,
< / “A
a / A
g{ 64 AAAA
= ] AAA
= (‘ o® % A,
PO °\. ‘A
o mm ' A
g e a" . . S o, “a
I — y
ﬁ 2 —//' "Engy (T :. . ‘\A\
R T ‘..'.'l:\
0 e
T T T T
0 -10 -20 -30 -40
HEEA R EE /m

Figure 9. Horizontal displacement of new and old subgrade slope
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Figure 10. Horizontal displacement of foundation surface
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Table 2. Elastic modulus of foamed lightweight soil at different wet densities
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Figure 11. Settlement and cross slope of new and old subgrade at different wet densities
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Figure 12. Settlement and cross slope of new and old subgrade at different elastic modulus
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Figure 13. Distributions of subgrade settlement along the cross sec-
tion under different backfill materials
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Table 3. Comparisons of subgrade settlement under different backfill materials
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Figure 15. Comparison of Horizontal displacement of new

and old subgrade slope
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Figure 16. Comparison of horizontal displacement of foundation
surface
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