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ANALYSIS OF TREATMENT SCHEME FOR SOFT FOUNDATION IN
EXPRESSWAY WIDENING PROJECT AND ITS VERIFICATION

LIU Guanshi*, KONG Lingwei', LI Xiongwei', DING Feng?, GU Jianwu®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China; 2. Zhenjiang Headquarters for Shanghai-Nanjing Expressway Widening Project,
Zhenjiang, Jiangsu 212028, China)

Abstract: Due to the rapid increase of traffics, more and more early-built expressways will be reconstructed; and
the control of differential settlements between old and new roadbeds on soft foundation is one of the key technical
issues. Focusing on a typical soft foundation segment treated with dry jet mixing(DJM) piles in the Shanghai—
Nanjing expressway widening project, the influences of pile length, pile distance, pile lateral friction force, geogrid
and construction rate to the coordinated deformation between old and new roadbeds are analyzed with FLAC®®
programme. The procedure is firstly analyzed for the influence of different pile lengths and distances on the
deformations of soft foundation. Then, based on the proposed pile length and distance, the influences of pile lateral
friction force with/without laying geogrid and construction rate are considered. The results indicate that pile length
and distance are the most significant influential factors while the others are relatively minor ones. It is also shown
that the excess pile length has little effect on settlement reduction; and excess pile distance can not meet the
settlement control standard. It is suggested that the rational pile length is to ensure piles embedded in supporting
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soil layer about 2.5 m, and the rational pile distance is about 1.1 m. If actual pile lateral friction force is not 50%
lower than the designed value, the influence is comparatively small on post-construction and differential
settlements. Considering laying geogrid over the soft foundation treated with piles and pile caps has not distinct
improvement on differential settlements; and the construction rate has potential influence on settlement rate but
little influence on accumulated settlements with a loading rate of 10 kPa/d. According to the above results, an
optimized treatment scheme for widening soft foundation is advanced and adopted. The settlement monitoring
results show that the numerical calculation results agree well with the actual settlements; and the settlements
indexes can meet the requests of engineering design.

Key words: highway engineering; subgrade widening; soft foundation; deformation; settlement calculation
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Fig.1 Schematic diagram of calculation cross-section(unit: m)
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with DJM piles
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Table 1 Parameters of foundation soils
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cmem ") /kPa

PUBy .
M B sy R

HE HRN - A
) Am /(KN +m V4 clkPa ¢l(%) #/MPa

WA+ 0.0~45 18.0 1.05 12.0 26.0 43 13.0 10

TS

W - 45~115 18.0 1.08 36.0 135 3.0 2.4 8
&

WEi+ >115 19.0 0.77 40.2 199 6.3 0.6 5

@ PEARSAL: W SO A S LA 2.
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Table 2 Parameters of piles

o AR BRI i A Yl B MEWE RS B PERL
= fem im #Fi/m Bi/m  /(cmXcmXcm) H/GPa

FrwibE 50 148k 18 148811 1.218(0.95 1.5X1.5%X0.3 0.4

Bk 50 16 3.0 3.00 15X15X0.3  10.0

@ ZHIEHMEIESE: BRI 1k
ZHEE L 3.

@ HAhZSH: BUZXA AR L TR R ) Rl
W Prpr B 83 kN/m, SR EECY 50
MPa. 0482 0.4 m, PSS y 30°, ik
Bk 50 MPa, FJE 4 22 kN/m®.
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Table 3 Parameters of old and new embankment
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95X 03 22 300 250 12 0.30
LHHE 93X 00 21 16.0 250 10 0.31
QKX 28 21 80 235 8 0.33
%X 03 22 408 252 13 0.28
Wikt 94X 05 21 16.7  25.0 11 0.30
931X 28 21 130 200 9 0.32
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Table 4 Pavement settlements under various pile distances

and lengths
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Fig.3 Influences of pile lengths and distances on pavement
deformations
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Table 5 Parameters for the designs of foundation treatment
and embankment construction
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Fig.7 Comparison between calculated and monitored
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Fig.8 Relationship between post-construction settlement
and time
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