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Abstract ; Statistical analysis is firstly carried out for the ground conditions and retaining structures for deep ex-
cavations of the metro stations of Nanchang Metro Lines 1~4, which splits the River Terraces into two typical
categories of ground conditions (type I and type II') with corresponding retaining structures for deep excava-
tions for metro stations. Then taking Nanchang Metro Line 2 Dinggong Road South Station, Line 1 Zhujiang Road
Station and Line 3 Zhenxing Avenue Station as examples, numerical analyses with the small strain stiffness
hardening (HSS) soil model are conducted and the predicted deflection of retaining walls and ground settlement
are in agreement with field data. This shows that using HSS soil model and Es5y“=1.5N for sand deformation mod-
ulus (N is the corrected count of blow) can well predict the deflection of retaining walls and ground settlement.
On this basis, this paper numerically and statistically analyzes the deflection of retaining walls and ground set

tlement in Nanchang area, and draws conclusions that for the deep excavations of the subway stations in Nan—
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chang typical river terraces, the ratios of the maximum lateral deflection of retaining wall structures and the

maximum ground settlement to the excavation depth are 0, ,../H=0.05%~0.12% and 6, ,./H=0.03%~0.10%,

respectively, and the ratio between the maximum ground settlement and maximum lateral deflection is about 8, ./

Sume=0.45~1.4.

Key words: River terraces; excavation of metro station; HSS model; numerical modelling with FEM; deformation

analysis
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Tab.1 Statistics of laboratory and field—testing results for soils in Nanchang Metro Stations

46 5 i/ _ B IE 5 —_—
I I I S S e T
+ )2 (efom®) (&5 sy ([ 25 P Bk By BBk Bl g v N Wk V,/
glem 9 Yol (° 2 230 ¢ s
C/kPa )/ (°) (m/d) (#7/30 ¢m) (/10 em) (m/s)
H+ 1.8~2.0 13.2~27.6 14.2~26.0 4.0~14 1.0~10 - - 116~170
e L+ 1.6~1.9 5.1~9.2 6.3~12.1 2.6~4.2 0.001~0.003 - - 142~145
RS 1.7~2.0 19~40 17.3~28.5 4.6~13.0 0.004~0.02 7~13 - 176~257
Atk 1.7~2.1 0~4.0 27~32.3 9.0~22.5%* 5~15 6~15 4.3~7.5 188~201
HhER 1.8~1.96 0~1.0 29~34 13.5~27.0%* 20~40 9~18 5.0~7.8 219~265
b 1.9~2.14 0~1.0 32~39 15.0~43.5%%* 45~80 10~29 5.0~11.3 241~266
HRED 1.95~2.06 0 33~40 16.5~48.0%* 45~100 11~32 5.1~21.3 272~349
Tk 1.99~2.15 0 34~42 33.0~56.0%* 60~120 22~37 9.5~31.6 231~319
i AL T8
. 2.0~2.2 25~80 24~80 124~137%** 0.8~0.9 - 16.0~50 403~456
R D
RSN A
. 1.8~2.3 5.3~11.5 MPa* 700~1 300%* 0.1~0.8 - - 539~637
R
R AL T8
y 2.2~2.3 7.0~18 MPa* 2 000~5 000%** 0.1~0.6 - - 858
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Tab.2 The retaining structures for deep excavations of Nanchang metro stations
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Fig.1 Characteristic stiffness—strain behavior of soil with
typical strain ranges for laboratory tests and structures™
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Fig.2 Plan view and monitoring points of deep excavation for South Dinggong Road Station
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Tab.6 Parameters of HSS model for soil strata
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Tab.7 Parameters of supporting structure
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Fig.5 Comparison between calculated and measured deflection of retaining wall of South Dinggong Road Station
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Fig.6 Comparison between calculated and measured surface settlement of South Dinggong Road Metro Station
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Fig.7 Comparison of prediction and measured data for
Zhujiang Road Metro Station excavation
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Tab.10 Maximum deformation at various excavation

stages
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-8.04 7.25 0.09% -3.68 0.05%
-13.04 7152 0.06% 4104 0.03%
-16.52 7.59 0.05% -4.66 0.03%
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