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Fig.1 SEM image of typical soft soil
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Fig. 2 XRD analysis of typical soft soil
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Tab.1 Experimental engineering properties of typical soft soils
45 2K y/kN+m™® C/kPa /() Cu/kPa  ¢u/(") Ceu/kPa ¢eu/()  C'/kPa &' /()
©F e 15.7 8.7 12.3 11 2.2 24 14.3 15 23.1
@  BEF+L 18.8 20.3 17.8 34 13.1 48 20.6 38 25.7
© WU E 16. 8 13.0 12.0 21 7.6 35 17.8 22 24. 6
A bk 1 52 LR A - R At b XA A B TR R RO B AN 2 R
2 T[] b DX R A R X L
Tab. 2 Comparison of engineering properties among soft soils in different areas
WX LR AR w/%  y/kNem™? e woo owen K Bl
- i 50.3~74.5 14.8~16.6 1.44~2.10 45.0~65.6 26.3~42.2 0.236~0.4520. 313~0. 404
i MIRFRE+ 43.5~54.2 16.4~17.2 1.25~1.54 41.6~50.0 24.5~29.2 —© 0. 394
L IRVEBM B+ 36.0~49.7 17.1~18.6 1.00~1.36 29.6~40.1 16.3~23.1 20. 000~50. 000
1 WMIRFER L 40.0~59.6 16.4~17.9 1.12~1.67 34.4~50.2 17.4~25.1 2.000~4. 000%
o WRBEMEH A+ 34.4~51.4 17.0~18.6 1.00~1.42 29.3~46.6 20.2~29.6 0. 300~0. 900%
T W ER L 37.5~58.1 16.5~18.1 1.06~1.50 32.8~50.2 13.2~26.2 0.200~2. 200%
KE REHL 33.3~56.6 16.3~18.2 0.99~1.59 26.9~37.3 11.4~20.0 —
B WK+ 83.7~92.4 14.7~15.0 2.33~2.51 46.9~55.5 — 1. 800~6.000%
Hi X +EH R C/kPa o/ () ao.1~0.2/MPa ™' Es1—o2/MPa ! q./kPa S,
o e 4.0~16.0 8.5~16.5 1.01~1.98 1.52~2.46  230.0~460.0 42.0~70.0
S/ 7.0~13.0  11.0~18.0  0.39~0.90 2.74~5.50 — —
L MRFER R L 8.5~14.2  12.1~28.0  0.30~1.03  2.20~5.97 - 25.0~35.0
1 W lie BT &+ 11.5~15.7  8.5~16.9 0.55~1.65 1.32~3.58 — 30. 0~40.0
W TR RS 8.0~33.9 7.0~28.0 0.2~1.17 2.08~8.48 —
T 30.0~50.0
WA le BT &+ 7.8~32.6 6.2~13.6 0.49~1.58 1.69~4.97 —

KE REHRL 9.0~32.0  2.26~14.6  0.16~0.96  2.49~12.55 — —
I W+ 5.3~7.1 1.6~4.2 — 1.60~1.70 — —
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Tab. 3 Physical and mechanical properties of soft soil

Z ¥ 2R o/kg+m*  Py/MPa P;/MPa C/kPa o/ (" h/m
©) Jeit 1 700 4.63 2.16 9.2 11.7 3.3
@ i+ 1650 4.68 0.93 25. 4 6.5 1.2
©F e 1602 1.26 0.82 11.0 2.2 12.8
@ %+ 1918 9.76 4.52 34.0 13.1 5.9
O /A 1714 3.73 2.24 21.0 7.6 2.5
© e A 2 200 16. 56 8.53 0 30.0 5.8
@ W%+ 1980 10. 32 5.17 36.0 17.6 4.5
© 1 B8 A1 2 200 18.75 9.12 0 30.0 4.4
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Engineering Properties Study of Typical Soft Soil
in Fuzhou Metro Line 1

LLIU Ji-feng', LI Xiong-run’, CHEN Fu-xing'

(1. College of Civil Engineering and Architecture, Sanming University, Sanming 365004, Chinaj;

2. Fujian Province Shunan Engineering Construction Company Limited, Putian 351200, China)

Abstract;: To investigate the engineering properties of typical soft soil at Fuzhou Metro Line 1 and its influence to envi-
ronment, some tests were conducted, such as the scanning electron microscope, X-ray diffraction analysis, physical and
mechanical experiments, respectively. Based on the engineering geology and construction parameters, the ABAQUS nu-
merical simulation analysis about soft soil influence to environment was presented. The results show that: the soft soil
consists of voids and micro soil aggregates, and there exist the self-similar characteristic among the samples with different
magnifications. The soft soil contains quartz crystal, with poor engineering properties. The calculation ground settlement
and tunnel segments stress after 20 m excavation and 800 d consolidation agree with the similar engineering surveyed re-
sults. The max settlement of ground surface is 18. 5 mm, which is not completely converged.

Keywords: Fuzhou Metro Line 1; typical soft soil; shield tunnel; ground settlement; segment stress; consolidation

effect; numerical simulation
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