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Abstract

The purpose of settlement management when treating soft ground through preloading is to determine
the amount of settlement, check the progression of consolidation, and compare the settlement with the
target settlement amount. Of the various methods available for predicting settlement based on measured
data, the hyperbolic method was used in this study to analyze the settlement behavior of soft ground
considering the creep behavior resulting from staged fill. Two versions of the method were used: the
existing hyperbolic method, and a modified hyperbolic method. The existing hyperbolic method
predicts the settlement amount using data for the final settlement section only during soft ground
treatment through staged fill, for which the coefficient of consolidation behavior (k) was computed to

give a predicted final consolidation settlement amount of .5, = 1.05 cm. In comparison, using the modified
method, a predicted final consolidation settlement of .S = 0.50 cm is obtained by considering the data

for each staged fill section. These results show that the modified method considering data from the
staged settlement was more accurate than the existing method considering data only from the final
settlement section. This modification to the hyperbolic method therefore represents an improvement

in performance over the existing method.
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2 o]g5}o] A7) creep Aot EAJol Tt ATE AAlolo] AUz o] e} 4.7~11.0%2] creep Aol g 712 4
& Nﬂ'(Park, 2018). 3%, Ladd et al.(1977)°] AT QFHA AT} Yin and Graham(1996)2] £1-3-44) el o]-g5}0]
12194 0] X5k AI7FHA] gt creep S S5 THBaek et al., 2008).

A O] As RS AT B A=A O] 71271 A 0] A BAIE s dor| Sl Adiiks et 4

3 2]
o] A= ATH Yoo and Kim, 2000). 015, =452 089t sk g dl&2] 2451 25l AlSdatad] 3]
A8 Eslo] A AlG-2 ARl A7} o] Fo]HtKChoo et al., 2010). E3H, AR E A AE 171 S-S 11
Sto] 7P x-E 76ke 2 AofAlste] 22 FstlS7 S AIjFettH Chun et al., 2011).
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Fig. 1. Creep behavior of sail.
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Fig. 2. Coefficient calculation diagram of the hyperbolic method.
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Table 1. Preloading material properties

Classification Unit weight (kN/m’) Cohesion (kPa) Inner friction (°)
Preloading embankment 19 10 25
AFHVSE DAV EE ot 9 RS ARSI JEALS| mhE GAES 725 Fig. 33 Zo] ERH]LS

A o] w2 A1) ST Fig. 49} o] FHSIC

]
: El
: 3rd P ng
! {maintenanfe)
6.13 T
- i
E 1
- 1
8 i EZ
= | Arelbadihg
= i
-E i
- 1
'E maintenace
2 1
-9 1 :
inaji 9:
!
0o =2 52 78 262

Elapsed days
Fig. 3. Preloading height by staged fill.
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Fig. 4. Settlement curve over time for each staged fill.
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Table 2. Stress increment by staged fill.

Ist preloading 2nd preloading 3rd preloading

Stress increment 38 kKN/m® 78.5 kKN/m? 0 (maintenance)
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Fig. 5. Settlement prediction result through hyperbolic method using final settlement data.
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Fig. 6. Settlement prediction result through hyperbolic method using entire settlement data.
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Fig. 9. Settlement prediction result through modified hyperbolic method (3rd staged fill).
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Table 3. Comparison of coefficients of the modified hyperbolic method considering staged fill with those of the existing
hyperbolic method

Existing hyperbolic method Modified hyperbolic method (considering staged fill)
Final settlement section  Entire settlement section Ist stage fill 2nd stage fill 3rd stage fill
a 2.75 29.75 22.6 8.8 3.03
0.12 -0.12 0.29 0.14 0.21
k, - - 0.39 0.34 -
kg - - 0.47 1.51 -
R? 0.99 0.17 0.82 0.78 0.99

B 4B 571ES UehdaeE w2 g 7tk 197 EolM = 2
o] ZA| A5t 7Hg 2 Bl A H T 2T AV Eoll= 515 Alsh | ol oAl = %%013% diiA o s At
Astego] 2ot Bgto] 7K vl A E|gdek STAES AEHE 119 GA717ko 2 ThIZhE4gTe] Abwle] 25
AREHTH =& gZlo] AHA=EL ek 4= 9 E}(Table 3 ;<1-1)
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Table 4. Comparison of actual and predicted settlement using the existing and modified hyperbolic methods

Existing hyperbolic method Modified hyperbolic method considering staged fill
Partial sectionused  Entire section used 1st stage fill 2nd stage fill 3rd stage fill
S, (measured settlement) 9.90 cm 2.60 cm 5.50 cm 9.90 cm
S, (predicted settlement) 10.13 cm 61.98 cm 2.65 cm 541 cm 9.99 cm
Sy (final settlement) 10.95 cm -5.50 cm 4.75 cm 9.97 cm 10.4 cm
S, (residual settlement) 1.05 cm -15.40 cm 2.15cm 4.47 cm 0.50 cm
Acouracy Sy 90.4 % -180.0 % 54.7 % 552 % 952 %
S, 97.7 % 16.0 % 98.1 % 98.4 % 99.1 %
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