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Evaluation of Long-Term Preloading Effects on
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Abstract; In order to evaluate the effects of ground subsequent settlement on newly constructed pipeline after
10 years of long-term preloading, systematic evaluation of the site is conducted by indoor and on-site tests, and
hyperbolic method and finite element method are used to predict subsequent settlement, respectively. The re-
sults show that the physical and mechanical parameters of each layer improve significantly after 10 years of pre-
loading on the site, but the properties of the silt layer are relatively poor, which is the main stratum for subse-
quent settlement of the site. The main consolidation has basically completed after 10 years of preloading, with
a consolidation degree of 95. 5% , which indicates that the effect of long-term preloading is preferable. For the
site loaded for many years, an elastic model is used for subsequent settlement numerical calculations, and pa-

rameters obtained from on-site experiments are selected for calculation, the calculation results are in
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good agreement with the measured data, and the remaining average settlement of the site is about 15. 4 cm.
Conventional preventive measures can be taken for road pipelines in the park.
Keywords: long-term preloading; consolidation settlement; soft soil foundation; finite element method; hy-

perbolic method
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Fig. 1 Plan of drilling locations for site exploration after long-term loading in 10 years
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Tab.1 Deformation modulus measured by static contact tests

E,/MPa
R 1% 24 3 4% 5% 6% £ 8# 9# HE 2 Hif
e 3.1 3.1 3.4 3.4 2.4 3.1 2.8 3.1 2.8 1.9
i BAS + 4.9 4.6 4.1 1.6 3.7 1.6 4.1 4.1 4.9 3.7
W8 BTRG 3.7 3.7 3.7 3.7 3.7 4.1 3.1 4.1 3.1 2.4
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F1H9#E 5t 100 kPa, M2 45 [ & 35 i A 2% 77 Bk, i [ 5 B9 Tab.2 Test results of plate load
b B AR 7 355 100 kPa, B i 2 3t 2R . TR ZH 1# 2% 3% 8%
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Tab. 3 Test results of vane shear

= C,/kPa
L= 1 24 3 48 54 6% =3 2 i
e 30. 1 41.0 39.1 42.0 40. 6 40. 7 41.2 15.0
A RS 4 53.8 81.4 72.0 57.5 72.0 60. 2 63.5 40. 9
e BRE + 32.1 44.8 35.9 55.7 49.8 41.0 43.0 29.3
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HZE4 0. &0k 10 a EERTIE. % Tab.4 Pore ratios of different soil layers
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51.9%.1.66 g+ cm *,2.4 MPa; ¥ JFkE & 7K 3R % B I 46 B B 1 -2 840 9 ok 28.1%.1.88 g »
m *,6.5 MPa, # 14X =S 8B ATA IrilsE .
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Tab.5 Settlement monitoring data of adjacent measuring points of borehole 3 #

W S Y X H, H, S;/mm v,/mmea ' u,/mmea’
1 38 404 020. 39 2 450 295. 443 5. 110 5. 105 5 3.2 13.1
2 38 404 039.10 2 450 301.632 5.020 5.006 14 8.8 13.1
3 38 404 047.99 2 450 308. 858 5. 040 4. 996 44 27.8 13.1
4 38 404 058.53 2 450 319.151 4. 990 5.001 11 6.9 13.1
5 38 404 066. 10 2 450 323. 222 5. 050 5. 043 7 4.4 13.1
6 38 404 084. 00 2 450 330.416 5. 210 5. 238 28 17.7 13.1
7 38 404 098. 25 2 450 335.390 5.270 5. 248 22 13.9 13.1
8 38 404 133.19 2 450 350. 859 5.090 5. 055 35 22.1 13.1
9 38 404 142. 07 2 450 353. 557 5.130 5.092 38 24.0 13.1

10 38 404 154. 88 2 450 363. 043 5. 160 5. 157 1.9 13.1
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Tab. 6 Calculation parameters of soil layer model

+ 2 H/m E./MPa E,/MPa v k/ms s ! e
ES 6.3 4.3" 14.1 0. 30 1.74X10°° 0. 830
e 10.1 2.3 3.4 0.45 1.61x107° 1.556
WA TR £+ 6.0 2.4 3.7 0.40 3.90X107° 1. 358
thk 2.4 5.0° 21.8 0.30 2.43X10°* 1. 000
3 RS £ 1.3 6.5 6.2 0.32 3.60X10°° 1.088
HLED 3.1 8.0" 23.7 0.30 2.90X 107" 0. 900"
TR TR T 1 4.0 8.0 24.0 0.25 1.74X107° 0.734"
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Tab.7  Calculation parameters of M-C model and MCC model

M-C # #1 MCC # %1
L= o/ () o/ () ¢/kPa += A K M e
R+ 15.2 7.6 23.6 e 0.181 0.034 0.83 1. 660
R b 25.0" 12.5° 5.0" WA+ 0.158 0.029 0.55 1. 450
b 25.0" 12.5° 5.0° i BORS £ 0.141 0.026 0.68 1.168
R SRS 1 1 21. 4 10.0 24.0

3.2.3 gt R A L35 B AL, 43 5 SR FH B 43 AT A 0 M Ay A A AT b R T T A
9%, 3E AL EHER T (2021 45 7 H)J5 20 a ML AP0 B AL 28 . i 2 fron . B2 H.S, R
TRt 52 T (a]

Hy ] 2 BT SR R M A3 AT B 20 a J5 Hb 3 A TR A TR B R IR 86. 4 em i R AU A TR
I ZUTRE i EAR IS B 11345 51 (3 5) L Bl 4 181 25 5 1 3 K. ROk 20 a XT3 Ul B & Al i 26. 2
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Fig. 2 Simulation curves for settlement prediction of Fig. 3 Distribution curves of foundation settlement with
foundations in 20 years after preloading at drilling 3 # depth in 20 years after preloading at drilling 3 #
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Tab. 8 Prediction results of settlement simulation for foundation at each drilling location in 20 years

. S./cm
fr & 2 a 5a 10 a 20 a
14 540 8.5 11.9 14.8 16.2
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