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Study on Treatment Method of Expansive Soil Embankment in Expressway

Reconstruction and Extension
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230088, China;3.School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: In order to fully utilize expansive soil as filler in highway reconstruction and expansion projects, this
paper draws on the successful experience of using expansive soil directly in road construction. It proposes an
embankment treatment scheme that involves the use of geogrid-reinforced expansive soil with edge wrapping,
based on the reconstruction and expansion project of the Hefei to Dagudian section of the G40 Shanghai-
Shaanxi Expressway. Through laboratory tests, the road performance and swelling characteristics of the
expansive soil filler were investigated to determine the applicable scope and compaction control indices of the
filler. Then, the feasibility of the embankment treatment scheme was demonstrated through the prediction of the
embankment swelling, stability analysis of geogrid-reinforced slopes, and economic effect analysis. The results
show that the total swelling-shrinkage ratio of the filler is 1.12%, and its R, is greater than 3%, preliminarily
verifying the feasibility of using physically treated expansive soil filler, such as edge wrapping and
reinforcement, as lower embankment material. If the compaction control index determined by the wet
compaction test is used, the estimated value of the embankment swelling will be an order of magnitude smaller
than that determined by the dry compaction method. The anti-pullout safety factors of the geogrids at each layer
meet the standard requirements of not less than 2.0, avoiding the risk of pullout. Compared to the lime
improvement scheme, this scheme can significantly shorten the construction period and reduce costs.
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Table 1 Basic soil property parameters
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Figure 1 Treatment scheme for expansive soil embankment of reconstruction and extension project of

Hefei-Dagudian section of G40 Shanghai-Shaanxi Expressway (unit:m)
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Figure 2 Results of compaction tests
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Figure 3 Results of modified CBR tests
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Figure 4 Results of swelling tests with loads
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Table 2 Fitting results
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Figure 6 Results of direct shear tests
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Table 3 Calculated parameters for estimation of

expansive soil embankment swelling
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Table 4 Estimated results for expansive soil

embankment swelling

- . 1K/ mm
T H i 4% /kPa -
Tk HITA7S
0 9.0 0.5
50 5.6 —0.1

T AT SRR B B N TCAT & 4R,
FH T 0 0 A S T bR LR Y I K 1 BRI
JiK & K 9.0 mm, {235 4 0.5 mm; i 7E 50 kPa 1947 4-
i 2 AEF R, i 1 BT AT Y B SRR IR U T B A
5.6 mm, JBIEN B T 0.1 mm () JEAE AT o #5742
W B R B (13 m) T3 VR A 45 48 AR R 0 I L
] 25 HE 2R Ry — 0.001 % ~0.004 % 5 2 ) >4 0.043 % ~
0.069% o AT UL, A7 75 faf 28 XoF % ik - i B %) 18 K 3 5
M) 45 Sy WY 4k o

BEAN, AT 7 fif 2 — s I, B AR Tk R 0 i A
R T LR B, W ) R E BE E RLH
22 I BR G, 33X KA T A Y T K R
KFT, BEREE WS, BIEAAEEE SN H
JE S A il 5 KRB A TR A S K R R
F P T S 48 o B K 3R T SR B A s 1 R D sh BT
PN A 7 A R K AR T A 0N DR IR A R
ik - % A0 T K AR T, G R s ) B 3 Y R S K
B0 R SR i K 2 1R AT Re Al 2 4 0 R Y O
1555 KR
32 T ITRMMABERERE M

M3 SCRik [ 18] v i TR A n 737 gz Bk £ )= 38k
FEVE SR BT 5 L A K KR IR BR B 5 ) XA
Ak 1 2 5 ) DX % R 1 H g AR TR o L 6 4% 2
MR B % 4 RAEGHEAT I R R S R .
rf I B R R 0.75 m, Al B R 4.0 m B K Bt
O 58 B 8 A H T SC B BT IR 90 5 E ) ER XS AR UG
IVAPAR G A O R = e i N 5 VP 3 S S U = 7
0] 1] 2 B S L 3R 2 AR R R e R EUE N
THEZHE A R 1.35, KRS8 S % X
k[ 18 JiF A7 HUfH o

RORW . FEZ L THRMOIKRZTEZEN
2.0~3.30 MG H = T A B ARL R 47 AR B )



%14

EXF WM VN SR ES S TS ST 7

(JTG/T D32—2012) Z3K , FHUR Oy Rtk 0, + T
MM DT AK 2 4 R R IR E) 2.00 L, A J7 Sl
SER R DU AR 22 A RO B BIMIE R A&7
TER XS
x5 EEIIRMEBLLRHITHEER
Table 5 Calculated results of the local safety factor for
the geogrid of each layer
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Table 6 Comparison of the economic benefits of

different disposal schemes
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