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The postconstruction settlement of the bridge approach is usually uneven, which could create a bump in the roadway. Indeed, this
is a typical situation at the end of the bridge approach and requires a solution. One of the main causes of postconstruction
settlement is the creep of soil. This paper is aimed at generalizing a new design method for controlling highway
postconstruction settlement by replacing subgrade with expanded polystyrene (EPS). In the new method, the creep
coefficient can be calculated based on the Yin-Graham EVP model. Thus, the relationship between the overloading ratio
(OLR) and overconsolidation ratio (OCR) is obtained. The new method involves five steps: (a) determine the creep
coefficient based on the relationship between the creep coefficient and over consolidation ratio, (b) divide the ground into
a suitable number of sublayers, (c) select groups of different overloading ratios and then calculate the average values of the
additional stress and overconsolidation ratio for each sublayer under different OLRs, (d) calculate the postconstruction
settlement under different OLRs, and (e) determine the replacement capacity for different sections. This method can be
used for quantitative design according to different requirements of postconstruction settlement of foundation. Taking
Huzhou Avenue as an example, the case study illustrates the calculation process of the new method in detail.

1. Introduction

The bridge approaches provide a smooth transition of cars
from roadway pavements to bridge structures. However,
the postconstruction settlement of bridge approaches is
usually uneven, which could create a bump in the roadway.
Indeed, this is a typical situation at the bridge approach
and requires a solution.

The bump at bridge-head is a complicated technical
problem. The creep of soil is one of the main causes of post-
construction settlement. The soil exhibits creep properties.
Compared with primary consolidation settlement, creep set-
tlement is small but significant, especially for soft clay. In the
past several decades, extensive studies have been conducted
on the creep of soft clay. Ladd et al. [1] first proposed the

question of whether creep settlement occurs in the process
of primary consolidation settlement. And there are two dif-
ferent views on whether the creep occurs during primary
consolidation. They summed them up as Hypothesis A and
Hypothesis B. Hypothesis A holds that creep occurs only
in the secondary consolidation stage, and no creep occurs
in the primary consolidation stage. Mesri et al. [2–4], Wang
et al. [3], and Mesri and Vardhanabhuti [4] support Hypoth-
esis A. However, Hypothesis B believes that the soil creep is
caused by its own viscosity and occurs from the beginning of
the primary consolidation process. It is supported by Bjer-
rum [5], Stolle et al. [6], Nash and Ryde [7], Yin et al. [8],
Suklje [9], Bouchard et al. [10], Berre and Iversen [11], Leoni
et al. [12], Karim et al. [13], and Nash and Brown [14]. As is
known, with the effective stress changes, the creep always
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exists actually, which means that Hypothesis B is reasonable.
Based on Hypothesis B and the equivalent time concept, Yin
and Graham [15–18] proposed a 1D elastic viscoplastic (EVP)
model for creep behavior, which can be used to calculate the
creep settlement. According to the EVP model, the creep coef-
ficient is closely related to the over consolidation ratio (OCR).

Some compression tests [19–21] have shown that the
creep coefficient decreases with the increase of OCR. There-
fore, the use of a preload larger than the final construction
load is an effective method to reduce postconstruction settle-
ment [22–26]. However, in the actual project, for some sec-
tions, the preloading period is insufficient so that it is
difficult to achieve the original effect within the time limit
of the project. The method of replacing part of subgrade
with lightweight materials to reduce the permanent load of
subgrade can solve the problem [27, 28]. Expanded polysty-
rene (EPS) is one of the high-quality lightweight materials
[29]. EPS has the characteristics of ultralightweight, compress-
ibility resistance, self-reliance, water resistance, flame retar-
dant, and so on. The density of the EPS material is generally
0.2~0.3 kN/m3, which is equivalent to 1/100~1/60 of the soil
density. EPS has high compressive strength and varies with
density, so it can be used as an embankment filling material
in the elastic range of 80~140kN/m2. EPS is a synthetic resin
foam containing independent bubbles that do not absorb
water. The physical properties and mechanical indexes of the
EPS material change little in the aging process, excellent aging
resistance, and its aging life is more than 60 years.

It is important to determine the appropriate thickness of
EPS to control the postconstruction settlement but there are
only few studies in this area. Chen et al. [30] suggest that
consolidation, compression, and other parameters can be
calculated according to the monitoring data, and the calcula-
tion program of foundation settlement reflecting the process
of overloading-unloading and reloading should be compiled.
Then, the relationship between different capacities of
lightweight material and postconstruction settlement is
obtained. Thus, the thickness of the lightweight material can
be determined according to the allowable postconstruction
settlement. Many factors are considered in this method, but
it is difficult to be generalized and applied in engineering due
to its complex calculation. Jiang et al. [31] come up with a for-
mula to calculate the thickness. However, this formula also
relies on monitoring data and the postconstruction settlement
is only estimated according to the measured data. Therefore,
this formula may not be used in the stage of design.

This paper is aimed at proposing a new practical design
method for controlling highway postconstruction settlement
by replacing subgrade with EPS. First, the functional rela-
tionship between the creep coefficient and overconsolidation
ratio is established by fitting the one-dimensional compres-
sion test data. Second, the relationship between the over-
loading ratio (OLR) and overconsolidation ratio (OCR) is
deduced. Then, groups of different OLR are selected and
the postconstruction settlement under different OLRs is cal-
culated. This method can be used for quantitative design
according to different requirements of postconstruction set-
tlement of foundation. And it can make the OLR greater
than 1.3 without the limitation of foundation stability.

2. Creep Coefficient of Overconsolidated Soil

Buisman proposed the concept of secondary consolidation
coefficient (Cα). As is shown in Figure 1, it is believed that
the e − lg t curve is close to a straight line after primary con-
solidation. The slope of the straight line part i is defined as
secondary consolidation coefficient Cα.

Cα =
e0 − e1

lg t1 − lg t0
, ð1Þ

where t0 is the time at the end of primary consolidation and
t1 is any time after the end of primary consolidation.

However, Equation (1) is not applicable to the overcon-
solidated soil because overconsolidated soil has finished pri-
mary consolidation before test. In 1964, Crawford [32]
conducted normally consolidated soil compressive rheologi-
cal tests and plotted e − lg p curves of different consolidation
times. In 1967, Bjerrum made a creep diagram. As is shown
in Figure 2, he divided the displacements which he observed
in the actual engineering into “instant compression” and
“delayed compression” and proposed that the delayed com-
pression can be described with parallel lines in e − lg σ space.

Based on Bjerrum’s creep diagram, Yin-Graham pro-
posed the 1-D EVP model, and the total strains can be writ-
ten as follows:

εz = εzo +
λ

V
ln σz′

σzo′

 !
+ ψ

V
ln te + to

to

� �
, ð2Þ

where εzo is a reference strain and εz is the total strain. σzo′ is
a reference stress that corresponds, respectively, to the strain
at the beginning of loading. For normally consolidated soil,
σzo′ corresponds to strain εzo. V is the specific volume of
the soil (1 + e), that is, the volume occupied by unit volume
of solids. So λ = Cc/2:303 and ψ = Cαe/2:303, where Cc and
Cαe are the compression index and creep coefficient under
logarithmic coordinates. Here, we call Cαe “creep coefficient”
instead of the “secondary consolidation coefficient”, because
Equation (2) considers creep occurs during and after “pri-
mary consolidation.” And to is a parameter that can be mea-
sured by one-dimensional compression test, which is usually
taken as unit time or the boundary point between the pri-
mary consolidation and secondary consolidation [33]. te is
called the equivalent time as defined by Yin and Graham.

According to Equation (2), the void ratio e, the effective
stress σ, and the equivalent te have a unique relationship.

e = eo − Cc lg
σz′
σzo′

 !
− Cαe lg

te + to
to

� �
: ð3Þ

As is shown in Figure 3, no matter if it is normal consol-
idation soil or overconsolidated soil, the zero point of time is
taken as the loading start time of its corresponding normal
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consolidation condition. For example, point 2 in Figure 3 is
under overconsolidation condition, and its corresponding
normal consolidation condition is point 5 on the normal
consolidation line. The time corresponding to point 5 is
the beginning time. And te is the equivalent time that is from
point 5 to point 2. Such a time coordinate system combines
normal consolidation and overconsolidation into a unified
time coordinate system, so it is called an absolute time coor-
dinate system. Now, te can be found from

Cαe0 lg
te + to
to

� �
= Cc − Ceð Þ lg σz′

σzo′

 !
, ð4Þ

where Cαe0 is the normal consolidation soil creep coefficient
and Ce is the expansion coefficient. From which

te = to
σz′
σzo′

 ! Cc−Csð Þ/Cαeo

− to: ð5Þ

Let

OCR = σz′
σzo′

, δ = Cc − Cs

Cαeo
: ð6Þ

te can be expressed as follows:

te = to OCRð Þδ − to: ð7Þ

According to Equation (7), te is a parameter related to
OCR, and it can reflect the stress history and the state of soil.
For overconsolidated soil, the creep coefficient of overconso-
lidated soils can be expressed as

Cαe =
e1 − e2

lg te2 + toð Þ/ te1 + toð Þð Þ
= e1 − e2
lg te1 + Δt + toð Þ/ te1 + toð Þð Þ

= e1 − e2
lg 1 + Δt/ te1 + toð Þð Þð Þ ,

ð8Þ

where te1 and te2 are the equivalent time; e1 and e2 are the

void ratios at equivalent time te1 and te2, respectively; and
△t is the current load duration from te1 to te2.

According to Equations (7) and (8), the creep coefficient
is not a constant. It can be expressed as a function with over-
consolidation ratio.

Cαe = f OCRð Þ: ð9Þ

3. The Relationship between Overconsolidation
Ratio (OCR) and Overloading Ratio (OLR)

The maximum value of load in the past, namely, the preload,
divided by the present value of load, is defined as the over-
load ratio (OLR). Overload ratio (OLR) was proposed to
reflect overload state, which can be expressed as follows:

OLR = po
pf

, ð10Þ

where po is the preload, that is, the load under the condition
of overload preloading. pf is the present value of load, that is,
the final construction load on the ground surface.

The maximum value of effective stress in the past,
namely, the preconsolidation pressure, divided by the pres-
ent value of effective value of effective stress, is defined as
the overconsolidation ratio (OCR).

OCR = σc

σ0
, ð11Þ

where σo is the present effective stress and σc is the precon-
solidation pressure.

When the load on the ground surface changes, the stress
state of each point in the soil stratum will change, and OCR
will also change. For example, as is shown in Figure 4, point
A is under normal consolidation condition before loading.
That is, σo is equal to γiz.

In soil mechanics, when load po is applied to the ground
surface, the vertical additional stress σm is equal to αpo.
Here, α is the additional stress coefficient which can be cal-
culated based on the depth of soil and the load distribution
type. It is convenient that we can look up the additional
stress coefficient table to determine its value. And when final
load pf is applied to the ground surface, the vertical addi-
tional stress σf is equal to αpf . So, the OCR of point A can
be expressed as follows:

OCR = σo + σm
σo + σf

= γiz + αpo
γiz + αpf

: ð12Þ

As is shown in Figure 4,

H = h + Δh + hs, ð13Þ

pf = γh + γEΔh + γshs, ð14Þ

po = γH = γ h + Δh + hsð Þ, ð15Þ

e

tt0 t1

C𝛼

Figure 1: Primary consolidation and secondary consolidation of
normally consolidated soil.
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where γ, γE, γi, and γs indicate the unit weight of filling soil,
EPS, soft soil, and pavement, respectively; h, △h, and hs-
indicate the thickness of soft soil, EPS, and pavement, respec-
tively; and H is the designed height of embankment fill.

Let us establish the relationship between the OCR and
OLR. Based on Equations (10) and (11),

OCR = γiz + αγ h + Δh + hsð Þ
γiz + α γh + γEΔh + γshsð Þ

= γiz + αγh + α γE + γ − γEð Þð ÞΔh + α γs + γ − γsð Þð Þhs
γz + α γh + γEΔh + γshsð Þ

= 1 + γ − γEð ÞΔh + γ − γsð Þhs
γh + γEΔh + γshs + γiz/αð Þ ,

ð16Þ

OLR = γ h + Δh + hsð Þ
γh + γEΔh + γshs

= γh + γE + γ − γEð Þð ÞΔh + γs + γ − γsð Þð Þhs
γh + γEΔh + γshs

= 1 + γ − γEð ÞΔh + γ − γsð Þhs
γh + γEΔh + γshs

:

ð17Þ

According to Equations (14) and (15).

1
OCR − 1 −

1
OLR − 1 = γiz

α γ − γEð ÞΔh + γ − γsð Þhs
: ð18Þ

Let

β zð Þ = γiz
α γ − γEð ÞΔh + γ − γsð Þhs

: ð19Þ

Thus, OCR, OLR, and z have a relationship:

OCR = 1 + 1
1/ OLR − 1ð Þð Þ + β zð Þ : ð20Þ

4. The New Method for Controlling
Postconstruction Settlement

4.1. Procedures of Applying the Practical Design Method. The
new method for controlling postconstruction settlement
involves the following 5 steps:

(a) Determine the creep coefficient. Based on the Yin-
Graham EVP model, the functional relationship
between the creep coefficient and overconsolidation
ratio is established by fitting the one-dimensional
compression test data

lgp
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Figure 2: Bjerrum’s creep diagram.
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(b) Divided the ground into a suitable number of sub-
layers. Each sublayer within a same soil layer should
not be overly thick. The thickness of each sublayer
should be controlled within 2m-4m. For each
sublayer, it is assumed that pressure is uniformly
distributed

(c) Select groups of different OLRs and calculate the
average values of the additional stress and OCR for
each sublayer under different OLRs. The OLR
usually ranges from 1.1 to 1.6 in actual projects.
Based on Equation (19), the additional stress and
OCR at the center point of each sublayer are
calculated and the values are taken as the average
additional stress and OCR for each sublayer

(d) Calculate the postconstruction settlement under dif-
ferent OLRs. Based on the functional relationship
between Cαe and OCR, the creep coefficient of each
layer is determined according to the average over-
consolidation ratio for each sublayer. According to
Equation (20), the settlement of each sublayer was
calculated and the total postconstruction settlement
of ground can be calculated as follows:

s = 〠
n

i=1

Hi

1 + eoi
Cαei lg

t1 + Δt
t1

� �
, ð21Þ

where s is the total postconstruction settlement of ground,
Hi is the thickness of each sublayer, Cαei is the creep coeffi-
cient of each sublayer, t1 is the preloading period, and △t
is the service period which is usually taken as 15 years

(e) Correct the settlement value with the safety factor μ
and determine the overload ratio and the replace-
ment capacity under the requirements of postcon-
struction settlement

4.2. Advantages of the New Method. On the one hand, the
subgrade soils become overconsolidated soil after replace-
ment with EPS, so the creep coefficient is greatly reduced.
As a lightweight material, EPS itself has the characteristics

of ultralightweight, compressibility resistance, self-reliance,
water resistance, flame retardant, and so on. Therefore, this
method can better control the postconstruction settlement.

On the other hand, this method can be used for the
quantitative design according to different requirements of
postconstruction settlement of foundation. In the process
of the engineering design, the calculation of postconstruc-
tion settlement is often calculated by empirical formula or
correction coefficient. This is often unable to meet the strict
requirements of some engineering. Using the creep coeffi-
cient, this method can realize the quantitative calculation
of postconstruction settlement.

Besides, this method can make the overloading ratio
greater than 1.3 without the limitation of foundation
stability. It is necessary to control the overloading ratio to
ensure the stability of the foundation when using the over-
load preloading method for ground treatment. Thus, when
the overloading is relatively small, a longer preloading time
is needed to ensure the effect of controlling the postconstruc-
tion settlement, which would prolong the construction period.
This method can make the overloading ratio greater than 1.3,
which is like a strategy using space to exchange for time.

5. Case Study

5.1. Project Background. The considered Huzhou Avenue is
constructed on soft clay on the Huzhou plain, southeast of
the city of Huzhou in China. As is shown in Figure 5, the
bridge approach is about 140m long, which is divided into
5 transition sections (S1 to S5) and 1 general section (GS).
The soft clay beneath it is about 13m deep. In order to pro-
vide a smooth transition of vehicles from highway pave-
ments to bridge structures, the design scheme is different
for each section. Cement-soil mixed piles are used in S1
and S2. EPS lightweight materials are used in S3, S4, and
S5. The plastic drainage plate is used in all sections.

The soft clay has high water content, a high void ratio,
high compressibility, low strength, and low permeability.
The soil profile is depicted in Figure 6, obtained from geo-
logical survey. The soil consists of 2 layers: (a) hard crust
and (b) soft clay.
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1:1.5

Fill

Pavement structure
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Geostatic stress curve 
Additional stress curve

under po 

Additional stress curve
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𝜎o𝛼pf𝛼po

h
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Δ
h

h

H

z

H
i

Figure 4: Cross-section of EPS filling.
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5.2. One-Dimensional Compression Test

5.2.1. Test Apparatus. As is shown in Figure 7, the sixteen
automatic pneumatic consolidation apparatus is adopted to
carry out one-dimensional compression test. The ring knife
is 2 cm high, and the base area is 45.6 cm2. Compared with
traditional apparatus, the system has the advantage of auto-
matic data acquisition during the test and overcomes the
disadvantages of traditional manual recording. In order to
ensure the reliability of the test results, the apparatus was
proofread before the test.

5.2.2. Test Scheme and Description. In order to determine the
stress history of the ground soils, the preconsolidation pres-
sure should be first determined. Casagrande proposed an
empirical graphical method using the e − lg p curve to obtain
the maximum effective stress that had acted on the clay in
the past. It is known through tests that the soft clay belongs
to normally consolidated soil. The sample soils are taken
from a depth of 5m, and the preconsolidation pressure is
about 110 kPa. In order to ensure that the maximum load
is greater than the preconsolidation pressure, it is set as
150 kPa. The test loading path is divided into overloading,
unloading, and reloading in order to simulate the actual con-
struction condition. The soft clay is overconsolidated after
reloading. For excluding the influence of the loading ratio
factor, the loading ratio of each group is set as 1. Since the
overconsolidation ratio is small and the creep coefficient
changes greatly, the overconsolidation ratios are set as 1.1,
1.2, 1.4, and 1.8. It takes a long time for the creep coefficient

to stabilize, so the duration of the last stage test should be at
least 7 d. The specific scheme for one-dimensional compres-
sion tests is shown in Table 1.

5.2.3. Test Results. Figure 8 shows the s − lg t curve of sample
1. Since the sample soil belongs to normally consolidated
soil, it is obvious that the boundary between the primary
and secondary consolidations is at about to = 100min.
According to Equation (1),

Cα =
e0 − e1

lg t1 − lg t0
= 1:469 − 1:437
lg 1440 − lg 100 = 0:0271: ð22Þ

Figure 9 shows the e − lg t curve of soil sample 2, sample
3, sample 4, and sample 5 under the last stage load. From
Figure 9, we can learn that the lines of all samples are
smooth after 100min, so to is 100min. And the duration
should be reduced by 100 minutes, so △t = 7d – 100 min
= 9980 min. Since each stage of load, except the last stage,
lasts for 1 day, the equivalent time should be taken as 1
day. According to Equation (8), the creep coefficient can
be calculated.

Taking sample 2 as an example, te = 1d = 1440 min,
to = 100 min, △t = 9980min, e1 = 1:245, and e2 = 1:228. So,
when OCR is 1.1, the creep coefficient.

Cαe =
e1 − e2

lg 1 + Δt/ te1 + toð Þð Þð Þ
= 1:245 − 1:228
lg 1 + 9980/ 1440 + 100ð Þð Þð Þ

≈ 0:0197:

ð23Þ

The creep coefficients under each overconsolidation ratio
are calculated as shown in Table 2.

The relationship between the creep coefficient and OCR
is depicted in Figure 10.

It is found that the relationship between the creep
coefficient and overconsolidation ratio can be fitted by an
exponential function as follows, and the correlation coeffi-
cient R2 is 0.991.

Cαe = −0:0031 + 0:2446e−2:1184OCR: ð24Þ

5.3. Calculate the Postconstruction Settlement. As is shown in
Figure 11, to facilitate the analysis, it is assumed that po is
divided into 2 stages that are abruptly applied on the ground

EPS

Plastic drainage plate

Bridge structurePavement structure Cement‑soil mixed piles

S1GS S3S5 S4 S2

Fill

Figure 5: Profile of bridge approach.

Hard crust

Soft clay

1 m

13 m

Figure 6: Profile of soil.
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surface. When the final stage is applied up to t2, the addi-
tional surcharge is replaced with lightweight EPS, and the
preload is reduced from po to pm. And then, the pavement
is laid and the load is up to pf .

As is shown in Figure 6, the thickness of hard crust is
approximate 1m. Due to its low compressibility, the post-
construction settlement of this layer is negligible. The
designed height of embankment fill H is 4.4m. The unit
weight of filling soil γ is taken as 20 kN/m3. According to
Equation (13),

po = γH = 20 × 4:4 = 88 kPa: ð25Þ

The designed thickness of pavement structure layer hs is
0.9m. And its unit weight γs is taken as 23 kN/m3. When the
thickness of EPS △h is taken as 0.5m, according to
Equations (13) and (15), the final load pf and OLR are cal-
culated below.

pf = γh + γEΔh + γshs

= 20 × 3 + 0:2 × 0:5 + 23 × 0:9
= 80:47 kPa,

ð26Þ

OLR = po
pf

= 88
80:47 = 1:093: ð27Þ

For the first soil layer, the depth of the middle point
z = 1m. Having looking up the additional stress coefficient
table, we obtain α = 1:0. According to Equations (18), (19),
and (21),

β zð Þ = γiz
α γ − γEð ÞΔh + γ − γsð Þhs

= 16 × 1
1 × 20 − 0:3ð Þ × 0:5 + 20 − 23ð Þ × 0:9

= 1:838,

ð28Þ

Figure 7: Automatic consolidation apparatus.

Table 1: Scheme for one-dimensional compression tests.

Sample OCR Load path and duration

1 1.0 37.5 kPa (1 d)⟶75 kPa (1 d)⟶150 kPa (7 d)

2 1.1 37.5 kPa (1 d)⟶75 kPa (1 d)⟶150 kPa (1 d)⟶60.6 kPa (1 d)⟶90.9 kPa (1 d)⟶136.4 kPa (7 d)

3 1.2 37.5 kPa (1 d)⟶75 kPa (1 d)⟶150 kPa (1 d)⟶55.5 kPa (1 d)⟶83.33 kPa (1 d)⟶125 kPa (7 d)

4 1.4 37.5 kPa (1 d)⟶75 kPa (1 d)⟶150 kPa (1 d)⟶47.5 kPa (1 d)⟶71.3 kPa (1 d)⟶107 kPa (7 d)

5 1.8 37.5 kPa (1 d)⟶75 kPa (1 d)⟶150 kPa (1 d)⟶37.0 kPa (1 d)⟶55.5 kPa (1 d)⟶ 83.3 kPa (7 d)

Note: the arrow direction in the loading path represents the next level stress. The number before the brackets is the value of the load, and the number in the
brackets is the duration of the load. For example, 37.5 kPa (1 d) represents that the load is 37.5 kPa (duration is 1 day).

0.1 1 10 100 1000 10000
4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2
2.0

d100

S 
(m

m
)

t (min)

Figure 8: s − lg t curve.
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OCR = 1 + 1
1/ OLR − 1ð Þð Þ + β zð Þ

= 1 + 1
1/ 1:093 − 1ð Þð Þ + 1:838

= 1:077,

ð29Þ

Cαe = −0:0031 + 0:2446e−2:1184OCR = 0:0227: ð30Þ
In this project, the timing of replacement is the tim-

ing of unloading. As the timing of unloading is mainly
determined based on the degree of primary consolidation,
the timing of replacement could be determined with
traditional method. The preloading period lasts 1 year,
so t1 = 1 year. The postconstruction settlement at the
end of the service period can be calculated according to
Equation (19).

s1 =
H1

1 + eo
Cαe lg

t1 + Δt
t1

� �

= 2
1 + 1:574 × 0:0227 lg 1 + 15

1

� �
= 0:021m:

ð31Þ

The postconstruction settlement of other soil layers is
calculated in turn, and the calculation results are shown
in Table 3.

Actually, the degree of consolidation cannot reach 100%,
so the calculated postconstruction settlement should be cor-
rected. The correction factor μ can be evaluated according to
the degree of consolidation. The correction factor μ is an
empirical coefficient. Here, according to existing engineering
experience, as is shown in Table 4, we suggest the value of
the correction factor should be determined based on the
degree of consolidation after preloading. In this project, the
degree of consolidation after preloading is about 80%, so
the correction coefficient is 1.3.

According to the above calculation process, the postcon-
struction settlement under different OLRs is calculated as
Table 5.

The allowable postconstruction settlement of the gen-
eral section is 30 cm, which is the requirement in the spec-
ification. The longitudinal grade allowable value is 4‰. As
is shown in Figure 5, the distance between the general sec-
tion and Section 3 is 65m. If the OLR of Section 3 is set
as 1.09, the longitudinal grade is ð300 − 141:7Þ/65000 =
2:4‰ < 4‰.

As is shown in Figure 12, the settlement curve of the
cross-section is distributed in parabolic shape roughly. How-
ever, the calculated overloading ratio above is that of the
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Table 2: Creep coefficient under different OCRs.

OCR Cαe

1.0 0.0271
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midpoint of each section. So, the cross-section can be opti-
mized to get more economical. The specific optimization
content will be introduced in another article.

6. Conclusions

Based on practical engineering, a new design method for
controlling postconstruction settlement is proposed in this
paper. Main conclusions are drawn as follows:

(a) Based on the1D EVP model and the concept of
equivalent time, the functional relationship between
the creep coefficient and overconsolidation ratio
can be established by fitting one-dimensional com-
pression test data. It is found that the creep coeffi-

cient decreases with the overconsolidation ratio
increasing

(b) The relationship between the overloading ratio and
overconsolidation ratio is deduced. In practical engi-
neering, the overconsolidation ratio can be changed
by adjusting the overloading ratio, and then, the
creep coefficient can be changed to control the post-
construction settlement

(c) The new method can be used for the quantitative
design according to different requirements of postcon-
struction settlement of foundation. The case study
shows that the method is operable in engineering
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