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)e mechanical analysis of interlayer bonding problem of asphalt pavement is performed by the elastic layered system theory or
finite element method (FEM); then, a lot of specialized programs based on the above theories emerged successively, of which
BISAR3.0 and EverStressFE are quite representative. In order to further clarify the characteristics of BISAR3.0 and EverStressFE
for investigating interlayer bonding problem of asphalt pavement, this paper will carry out a comprehensive comparison from the
specific realization viewpoint, such as the principle of interlayer bonding, modeling, calculation processing, and result treatment,
and a specific example will be given to compare and analyze their functions. )e results indicate that the two programs have
certain comparability in analyzing the interlayer bonding problem of asphalt pavement, which will contribute to the foundation
for the rational selection of asphalt pavement structure mechanical analysis program.

1. Introduction

Asphalt pavement structure, as one of the main pavement
forms, has been widely used for its advantages of great
flatness, being seamless, short construction period, and
convenient maintenance, while the distresses of asphalt
pavement, such as slippage, rutting, and reflective crack, are
especially serious. In 2007, after coring on SH 114 pavement
in Texas, Walubita and Scullion found that the asphalt
surface often showed interlayer interface separation, slip,
and other phenomena. Besides, the National Highway Traffic
Safety Administration once conducted a survey of 44 major
highways, of which 13 roads were damaged by rutting, which
is about 29.5% of the total survey [1–3].

)e distresses of asphalt pavement not only depend on the
mechanical parameters of each layer but also are significantly
affected by the interlayer bonding condition. Lepert et al. stated
that the serious damage of pavement caused by deterioration of
interlayer bonding condition accounted for 5% of highway
network at that time in France [4]. Kruntcheva et al.

investigated the service life of asphalt pavement structure with
different interlayer bonding conditions by BISAR3.0 and finite
element programs, which concluded that the service life was
reduced by more than 80% due to the poor bonding condition
between layers [5]. )e current design method is based on the
continuous elastic layered system theory in most countries,
which assumed that the adjacent layers of structure are con-
tinuous, but the assumption generally is not reached in real
engineering because of the following factors: (1) the asphalt
pavement structure is not formed at one time but is paved and
compacted each layer from bottom to top, which result in
debonding between layers; (2) the interface between layers is
easy to be polluted by natural or human factors in construction
process; (3) due to the significant difference in the construction
material properties of adjacent layers, the interface between the
layers becomes a weak link. In conclusion, the real interlayer
bonding conditions between layers are inconsistent with the
assumption that the layers of pavement structure are com-
pletely continuous in the design, which leads to unreasonable
structure design and then distresses occur.
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Obviously, it is greatly significant for design, con-
struction, and maintenance of pavement to research the
influence of interlayer bonding condition on asphalt pave-
ment structure. Traditional researches focused on interlayer
bonding problems were performed based on experimental
methods. Uzan and Crispino investigated the mechanical
properties of the interface between the asphalt layers of the
specimens made in the laboratory and cored on-site [6, 7].
Donovan et al., Canestrari et al., and Raposeiras et al. in-
vestigated the effects of temperature, dosage, and type of tack
coat on interlayer bonding of asphalt pavement [8–10].
Romanoschi et al., Kruntcheva et al., and Collop et al. studied
the influences of interface treatment, material types, and other
factors on the interlayer bonding of pavement structures
through laboratory experiments, which found that the ma-
terial type is the main factor affecting the interlayer perfor-
mance [11–13]. Jaskula and Rys conducted field and
laboratory tests, analyzed materials of tack coat in three
sections, and summarized the reasons for the poor bonding
quality between layers [14]. Obviously, the above research
studies mainly depend on certain size specimens, which could
not completely reflect the mechanical response of pavement
structure and design index during road operation because of
its small size and unreally boundary conditions.

With the development of computer technology, some
programs are developed to calculate the mechanics behavior
of asphalt pavement for numerical simulation, which can
accurately account for the structural problems of asphalt
pavement. At the same time, it can effectively respond to the
design indexes and mechanical properties. )erefore, based
on the elastic layered system theory, finite element method
(FEM), and continuous finite layer method [15], the asphalt
pavement professional programs emerged successively, in-
cluding KENLAYER [16], BISAR [17], CIRCLY [18],
EVERSTREES [19], EverStressFE [20], MICHPAVE [21], and
3D-Move Analysis [22], among which different mechanical
models were adopted to simulate interlayer bonding condi-
tion, such as Goodman model [23], shear spring model [24],
and Coulomb friction model [25]. And the above professional
programs of asphalt pavement mechanical analysis have
robust performance and overcome complexity and insuffi-
cient pertinency of the large general program, such as
ABAQUS, ANSYS, and ADINA [26–28]. )e BISAR3.0,
developed by Bitumen Business Group based on the elastic
layered system theory, and EverStressFE, developed by
William G. Davids from University of Maine based on the
finite element method (FEM), are most typical in professional
programs for mechanical analysis of asphalt pavement. )ese
two programs have been widely used in the field on the aspect
of interlayer bonding problem of asphalt pavement. However,
there is still a gap between the basic principle and computer
modeling. )erefore, the research on the differences between
the above two programs is important to build a foundation for
the successful application and development of asphalt
pavement structure professional programs.

Based on this, this paper selects the two typical pro-
fessional programs, BISAR3.0 and EverStressFE, which can
better solve interlayer bonding problem of asphalt pavement
structure. )e parallel comparison of the above programs is

conducted from the aspects of principle and algorithm, and
an example is given to discuss the influence of interlayer
bonding condition on mechanical responses of asphalt
pavement structure, including pavement surface deflection,
flexural-tensile strain, and maximum vertical compression
strain on the top of subgrade, which provides a valuable
reference for the rational selection of analytical program.

2. Comparison of BISAR3.0 and EverStressFE

BISAR3.0 and EverStressFE are based on the elastic layered
system theory and finite element method (FEM), respectively.
)e elastic layered system theory is a method to study the
displacement and stress in the elastic system under load,
which is a branch of elastic mechanics. In this theory, by
establishing the relationship between the unknown and
known quantities (equilibrium condition, geometric condi-
tion, and physical condition of the force), a set of equations
can be derived. In the process of derivation, if various factors
are considered accurately, the resulting equations will be
extremely complicated and even unable to be solved.
)erefore, in the process of analyzing the stress, strain, de-
flection, and other processes of pavement mechanics by using
elastic layered system, the basic assumptions are generally
introduced to facilitate the solution [29]. )e finite element
method (FEM) is an efficient numerical simulation method.
Its basic idea is to divide the continuous whole into many
elements connected only at the nodes and take the node
displacement as the basic unknown quantity of the structure.
On this basis, the finite element method (FEM) analysis
process includes discrete, element characteristics analysis,
integral analysis, and other steps, according to the basic
mechanical theorem (virtual work principle and variational
principle), equilibrium relationship, continuum conditions,
and other analysis of the mechanical response of the structure
under the given boundary conditions [15, 30]. )erefore, the
two kinds of asphalt pavement analysis program will directly
determine the differences of program in the treatment of
interlayer bonding problem, modeling, solution process, and
result postprocessing, which are based on the different re-
search and development principles (as shown in Figure 1).

2.1. Principle of Interlayer Bonding. Goodman model, shear
spring model, and Coulomb model are the three commonly
used models for the evaluation of interlayer bonding con-
dition. )e Goodman model is widely used in the analysis of
pavement structure. Both BISAR3.0 and EverStressFE
programs are based on Goodmanmodel in the simulation of
interlayer interface.)e expression of this model is shown in
Figure 2. Combining with the direct shear test, the interlayer
average shear strength of the test piece under a certain
condition can be obtained, which is expressed by the in-
terlayer adhesion coefficient K. When the relative horizontal
displacement between the layers is Δu, the interlayer ad-
hesion coefficient K and the interlayer shear stress τ is
expressed as follows:

τ � KΔu. (1)
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It has a clear physical meaning to describe the interlayer
bonding condition with the coefficient K. When K⟶ 0, the
interlayer tends to fully bonding. When K⟶∞, the in-
terlayer tends to be fully slipping. And when 0<K<∞, the
interlayer is the state between fully slipping and fully bonding.

BISAR3.0 program makes a slight change in simulating
interlayer bonding, combining the basis of Goodman me-
chanical model. )e interface between the upper and lower
horizontal structural layers is regarded as an infinite thin
interlayer. )e strength of the interlayer is expressed by the
standard shear spring compliance AK, and the value of
interlayer bonding state is represented by AK, which is
reciprocal to the interlayer bonding coefficient K of
Goodman model. Physically, it is assumed that the shear
stress acting on the interlayer interface causes the relative
horizontal displacement between the upper and lower
structural layers, which is proportional to the stress acting on
the interlayer interface. )e standard shear spring compli-
ance AK is defined as follows:

AK �
relative horizontal displacement of layers

stresses acting at the interface
. (2)

In BISAR program, the introduction of standard shear
spring compliance AK is not a well-known“classical”friction
coefficient, which shows the interface bonding state in the
pavement structure. It is generally known that the value of
the friction coefficient is different in dynamic and static
conditions. If the friction coefficient is used, BISAR is re-
quired to solve the problem of discontinuity (i.e., step
function). However, the mathematical assumption of the
BISAR model is continuous with all its parameters, which
has never solved the problem of discontinuity, so the

standard shear spring compliance AK is introduced instead
in this case [17].

)e relationship between the standard shear spring
compliance AK and the friction parameter α is expressed as
follows:

α �
AK

AK +((1 + v)/E) · a
. (3)

Here, α is the dimensionless friction parameter (α is
between 0 and 1, when α� 0 means full friction, when α� 1
means complete slip), AK is the standard shear spring
compliance (m3/N), a is the radius of load circle, E is the
elastic modulus of the layer above interface, and v is
Poisson’s ratio of that layer. It should be noted that the
friction parameter here is different from the friction coef-
ficient Kmentioned in the Goodman model, which not only
is affected by the material properties, but also depends on the
diameter of the load circle.

For the standard shear spring compliance AK, it is
difficult to give it an accurate value in the theoretical
analysis, so it is necessary to introduce another coefficient for
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Figure 1: Schematic diagram of two programs of research and development principles: (a) three-dimensional finite element (3D FE);
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sensitivity analysis. In this case, BISAR program defines
another parameter to characterize the interlayer bonding
condition, that is, the reduced shear spring compliance ALK
(m). )e relationship between the ALK and friction pa-
rameter α, shear spring compliance AK is expressed as
follows:

ALK �
α

1 − α
· a,

AK � ALK ·
1 + ]

E
.

(4)

)e specific meaning of each variable symbol in the
equation is the same as the above.

In the BISARmodel, when ALK increases from 0 to 100 a
(a is radius of the loaded area), it represents the change
process from fully bonding to fully slipping. It is noted that
each layer of the BISAR program can be set as fully bonding,
partially slipping, or fully slipping. If it is partially slipping or
fully slipping, it needs to be reflected by setting the specific
value of shear spring compliance AK or reduced shear spring
compliance ALK.

)e EverStressFE is also based on the Goodman model.
It maintains the symmetry of the stiffness equation of the
pavement system, and special interface elements are set to
define the interlayer bonding condition of the pavement
structure, which makes the solution and analysis process of
the interlayer mechanical response of the pavement struc-
ture more concise.

)ere are two kinds of element types in the Ever-
StressFE finite element model, namely, standard element
with 20 nodes and interface element with 16 nodes [31].
)e middle node on any side of all element types is strictly
set at the center of the side, and the edge of element is
always the first to contact and transfer stress. In order to
maintain the matching degree and universality of different
element types, all elements are equipped with equal pa-
rameter quadrilateral contact surface, and the Gauss in-
tegral of 8 integral points is used for numerical calculation.
)e shear stress between the structural layers is transferred
by the specially treated 16-node interface element. In order
to simulate the zero thickness transfer of shear stress as
much as possible, the thickness of the interface element in
EverStressFE is set to 1mm. Different from the Coulomb
friction model, the constitutive relation of the element is
independent of the general stress to maintain the sym-
metry of the stiffness equation of the pavement system,
which is very important for the realization of the pre-
conditioned conjugate gradient method in EverStressFE
distance. It is noted that the interface element is only used
in the fully bonding or partially bonding condition be-
tween layers. When the interlayer is fully slipping, the two
interfaces are separated and the shear stress cannot be
transferred, leading to the fact that the interface element is
not suitable.

In order to characterize the interlayer interface bonding
condition and the transfer of shear stress, 16 nodes with
special treatment are set at the interlayer interface, while
the interface stiffness IS (N/mm3) is introduced to

parameterize the different bonding conditions of the in-
terlayer interface of the pavement structure. )e meaning
of the interface stiffness IS can be expressed as the ratio of
the shear stress τ (N/mm2) at the top and bottom of the
interface element to the relative shear displacement δ in the
x or y direction between the nodes as shown in the fol-
lowing equation:

IS �
interlayer shear strain τ

relative shear displacement of interlayer nodes δ
.

(5)

As shown in equation (5), the larger the interface
stiffness IS, the better the interlayer bonding condition, that
is, the closer to the fully bonding state. Instead, the worse the
interlayer bonding state, the more the inclination to the
slipping state. When IS tends to 0 and ∞, the interlayer
bonding is in two extreme states of fully slipping and fully
bonding, respectively. When IS is a middle value, interlayer
bonding is in a partial bonding state.

Similar to BISAR, it is necessary to define IS value to
determine whether the interface is fully bonding, fully
slipping, or partially bonding, while it sets the interlayer
bonding condition in the EverStressFE. It is not necessary to
input the IS value of interface stiffness when the interlayer is
fully bonding. When the interlayer is fully slipping or
partially bonding, input 0 or input IS value is greater than 0
according to the actual situation. And it is noted that the
EverStressFE can define the bonding condition of two in-
terfaces at most. If the pavement system is a 4-layer
structure, the subbase-subgrade interface is defined as fully
bonding by default.

2.2. Loads. BISAR program can consider both vertical force
and horizontal force. )e shape of tire-pavement contact
surface must be circular, and the maximum number of
wheel loads can reach 10 to simulate multiaxle and mul-
tiwheel groups. From the size, distribution radius, and
contact stress of the circular distributed wheel load, only
two factors are independent. It can be input by three
modes: wheel load and load circle radius, contact stress and
wheel load, and contact stress and load circle radius, while
the specific area position (i.e., wheel spacing, axle spacing)
is determined by setting the overall coordinates at the
center of the circle. )is program cannot directly specify
the wheel axle configuration. If it is single axle dual-wheel
group or tandem axle dual-wheel group, the wheel spacing
and axle spacing size need to be realized by the number of
wheel loads, relative plane position, etc. EverStressFE
program is more convenient to set the wheel axle com-
bination, which can directly set the wheel number, axle
type, wheel spacing, axle spacing, single wheel load size,
contact stress, and other parameters. )e program can also
set the shape and size of the tire-pavement contact surface
by itself, such as circular distribution, rectangular distri-
bution, and user-defined (considering the rectangular
distribution of area reduction) and set the wheel load of
specific format data file (suffix is Node) by clicking the Save
Custom Load button. )e biggest feature of EverStressFE
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program in wheel load is the embedded Tread Designer,
which can easily set the number of tread patterns, the width
of each tread pattern, the peak value of distribution force in
each tread pattern, and the distribution form along the tire
length direction (constant, parabolic shape or half sine
wave shape, etc.). Users can even edit and generate the
wheel data file with suffix of node in a certain format and
then import the program for calculation.

2.3. Structural Layer and Calculation Point. For BISAR, a
maximum of 10 layers of structural layers can be consid-
ered, among which the last layer from top to bottom is
regarded as a semi-infinite space body, without inputting
the thickness. )e thickness of other structural layers can
be specified separately. Each structural layer is regarded as a
linear elastic body and needs to input elastic modulus and
Poisson’s ratio. EverStressFE program can consider up to
four layers of structure and regard each layer as a linear
elastic body with setting the thickness, elastic modulus, and
Poisson’s ratio. In order to avoid the influence of boundary
conditions, the thickness of the subgrade is determined by
checking calculation. BISAR can specify up to 10 calcu-
lation points, which can be determined by inputting the
three-dimensional (3D) coordinates in the overall coor-
dinate system. For the points that are just located in the
interlayer interfaces, the user of the program also needs to
determine whether it is the upper bottom or the lower top.
EverStressFE does not need to specify calculation points in
the preprocessing stage. For the interface between upper
and lower layers, the program can be selected in the
postprocessing of results.

2.4.ModelSolution. After the BISARmodel is established, it
is calculated by saving the data and clicking F5 button or
Result-Calculate menu. In EverStressFE, after modeling
and saving the data, the solution process will be displayed
on the screen by selecting solve current model menu and
clicking solve button. In particular, by selecting work with
batch list menu, the program can solve multiple models in
batch and in order, which is beneficial to large-scale parallel
operation.

2.5. ResultOutput. BISAR will display the calculation results
in the form of Block Report,Detailed Report, Block Table, and
Detailed Table. In the Block Table, it outputs three normal
stresses and strains of each calculation point in one page and
is expressed as XX/YY/ZZ according to the direction under
the fixed Cartesian coordinate system, and three uniaxial
displacements are expressed as UX/UY/UZ. )e Detailed
Report gives the calculation results with more detailed in-
formation of each calculation point on a page. When Block
Table and Detailed Table are used, the data can be pasted to
the clipboard for presentation.

)e calculation results of EverStressFE are shown as
standard 2D plot through depth, contour plot, and deformed
mesh, which are drawn by Dplot Jr. )e standard 2D plot
through depth needs to specify the coordinates of the plane

point and the program gives the distribution of three normal
strains, three tangential strains, and three displacement
components that should be vertically downward along the
depth of the corresponding point. )e contour plot gives
nine mechanical response distributions on the X-Y section,
Y-Z section, and X-Z section. )e deformed mesh is given
according to a certain displacement ratio. )e program also
gives the mechanical responses of some special points on the
axis of symmetry, which is convenient to use for perfor-
mance prediction.

2.6. Other Aspects. In order to reduce the calculation time
and save the storage space, EverStressFE only considers 1/4
symmetrical structure, and the load-pavement contact
model is also 1/4 symmetrical. For example, the circular
load of single axle dual-wheel and tandem axle dual-wheel
is shown in Figure 3. )e horizontal direction and depth
direction range of the model need to be determined by
certain experimental calculation. In the aspect of mesh
generation, the locally refined mesh or simple grid mesh
can be selected in the horizontal direction. If it is the
simple grid mesh, only the confirmation of the elements
average number of tire width direction and driving di-
rection for the plane is needed. If it is a locally refined
mesh, the location and region of refinement area should be
determined first, and then the elements average number of
X/Y direction should be determined in this area. )e
number of equal elements is determined according to the
thickness of each structural layer in the depth direction. In
terms of model boundary, the left and front sides of the
model are symmetrical planes, and the back, right, and
bottom sides of the model are determined by the simulated
infinite region and the finite region, which can realize the
coupling between the finite element and the infinite
element.

3. Example Analysis and Discussion

3.1. ProblemDescription. W. G. Davids and J. D. Clapp [20]
provide an example of calculation with EverStressFE. After
moderate modification on the basis of literature [20], a new
example is provided for the EverStressFE and BISAR. In
this example, there are three layers of pavement structure
layer. And from top to bottom, asphalt surface layer,
granular base layer, and subgrade are regarded as linear
elastic model. Table 1 shows the thickness and material
parameters.

3.2. Modeling. BISAR and EverStressFE models adopt
circular vertical load of single axle and dual-wheel group
(single wheel load of 50 kN), while tire pressure P is
0.70MPa, equivalent circle diameter of single wheel
pressure transmitting surface d is 21.30 cm, and center-to-
center wheel spacing is 31.95 cm. In the BISAR model,
based on the key calculation points in wheel gap center and
single-circle load center and using the symmetry, it further
increases the density of calculation points to 200 points
with the interval of 0.125 d in plane, and 1/4 points are
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taken to calculate to simplify the calculation steps. It is
shown in Figures 4(a)–4(c), where Ai Bi· · ·Ti represent the
calculated points of each structural layer. )e standard
shear spring compliance AK is selected to simulate the
interlayer bonding conditions. For the interface between
base-surface layers, fully bonding and fully slipping AK are
0 and 4.92×10−9, respectively. According to the symmetry
of the structure and wheel load form as well as the char-
acteristics of the EverStressFE program, it selects 1/4
model, in which geometric dimension is 1m × 1m × 1.4m
(driving direction × pavement cross section direc-
tion × depth direction). )e right and bottom sides of the
model are infinite boundaries, and the back side of the
model is unconstrained free boundary, while the left and
front sides of the model are symmetrical faces. )e whole
model is divided into 10010 elements and 45616 nodes. In
order to improve the calculation accuracy, the mesh of local
region (between 0 and 500mm in X-axis and Y-axis di-
rection) under wheel load is intensively divided into 15
elements along the X and Y directions, and the mesh far
away from wheel load is sparse, with 9 elements along both
the X and Y directions, as shown in Figure 5.

3.3. Result Analysis and Discussion. )e results output of
BISAR program is in the form of text, and its visual de-
scription uses a third-party software, while the results output
of EverStressFE program can be directly shown in contour
plot and 2D plot based on Dpolt Jr or in the form of text. In
order to facilitate the visualization comparison between the
two programs, third-party programs are used for the

visualization processing of text results output. Under the
traffic load, the mechanical responses of pavement structure,
such as the pavement surface deflection value, the flexural-
tensile strain, and the maximum vertical compression strain
on the top of subgrade compared, are analyzed on the
conditions of fully bonding and fully slipping of the interface
between the base-surface layers.

)e analysis of the above examples can draw a con-
clusion as follows: (1) It can be seen in Figure 6 that, under
the condition of two kinds of interlayer bonding, the spatial
distributions of the pavement surface deflection value
calculated by the two programs are similar and symmetrical
from macro perspectives. At the place of dual-wheel load,
all of them are basin-shaped and downward denting with
partial overlaps at the denting position, and the vertex is
located at the load center of the two equivalent circles. In
order to further observe the pavement surface deflection
value under different interlayer bonding conditions from
the specific value, the value (x� 0) is selected in the cross
section of the pavement for specific analysis, as shown in
Figure 7. It can be seen that the pavement surface deflection
values obtained by the two programs under the two in-
terlayer bonding conditions are distributed in the form of
“W”, and the centers of the two wheel gaps are symmetrical.
)e maximum value occurs at x � 0.1m under any inter-
layer bonding condition, and the maximum pavement
surface deflection values calculated by the BISAR and
EverStressFE are 0.4805mm and 0.44485mm in the con-
dition of fully bonding between the base-surface layers.
And the values are 0.5445mm and 0.54863mm in the
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Figure 3: 1/4 symmetry of EverStressFE program model (circular load as an example): (a) single axle dual-wheel; (b) tandem axle dual-
wheel.

Table 1: Pavement material parameters.

Material )ickness (m) Elastic modulus (MPa) Poisson’s ratio
Asphalt surface layer 0.1 3000 0.4
Granular base layer 0.3 300 0.35
Subgrade 1 100 0.35
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Figure 6: Spatial distribution of pavement surface deflections of the two programs (unit: mm): (a) BISAR (fully bonding of the interface
between the base-surface layers); (b) EverStressFE (fully bonding of the interface between the base-surface layers); (c) BISAR (fully slipping
of the interface between the base-surface layers); (d) EverStressFE (fully slipping of the interface between the base-surface layers).
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condition of fully slipping between the base-surface layers,
respectively.)e results show that the degree of coincidence is
perfect. (2) In Figure 8, the spatial distributions of the flexural-
tensile strain are similar and the distribution is relatively
consistent under the two interlayer bonding conditions.)ere
are extreme values in the base-surface interlayer interface and
the base-subgrade interlayer interface. In the condition of
fully bonding between the base-surface layers, however, there
are slight differences due to the different modelingmethods of
the two programs’ interlayer interfaces. (3) According to the

results of Figure 9, at the condition of fully bonding, the
maximum vertical compression strain on the top of sub-
grade calculated by EverStressFE is 217.7 ×10−6, while it is
214.47 ×10−6 which is calculated by BISAR. )e maximum
vertical compressive strain on the top of subgrade calcu-
lated by EverStressFE is 260.9×10−6, while it is
262.91 × 10−6 which is calculated by BISAR, both with the
condition of fully slipping of the interface between the
base-surface layers. )e results show that the degree of
coincidence is satisfactory.
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Figure 8: Contour map of cross section of flexural-tensile strain of pavement structure along driving direction (x� 0) (unit: 10−6): (a) BISAR
(fully bonding of the interface between the base-surface layers); (b) EverStressFE (fully bonding of the interface between the base-surface
layers); (c) BISAR (fully slipping of the interface between the base-surface layers); (d) EverStressFE (fully slipping of the interface between
the base-surface layers).
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4. Conclusions and Suggestions

Based on different theoretical basis, BISAR and EverStressFE
programs have their own characteristics in the principle of
interlayer bonding, modeling, solution process, and result
postprocessing, and a specific example is conducted to
analyze and compare their functions. )e conclusion is as
follows:

(1) EverStressFE is mainly applied for the mechanical
behavior analysis of flexible pavement under various
wheel axle combinations and nonuniform load
distributions. In the program, the interlayer bonding
condition can be modeled as fully slipping and
partially bonding by setting the interface stiffness IS,
and the results output can be visualized by 2D plot
and contour plot. )e program adopts 20-node
discrete elements, and the left and front sides of the
model are all symmetrical surfaces. However, some
parameters could be freely set by the user, including
the specific 3D geometric dimensions of the model,
the boundary conditions of the right, back, and
bottom sides, and the density of the element
meshing. It is advisable to enlarge the geometry of
the model, reasonably setting the boundary condi-
tions and meshing for higher computational
accuracy.

(2) With the release of BISAR3.0, all functions of the
initial program can be implemented under the
Windows environment. )e program is less influ-
enced by users’ subjectivity, and its calculation re-
sults are mainly limited by itself. )e program not
only can consider the multilayer pavement structure,
but also can calculate the stresses, strains, deflection,
and shear stresses between layers. )e program can
set specific values for standard spring compliance AK
or reduced spring compliance ALK to describe the
really interlayer bonding condition of pavement

structure, including fully bonding, fully slipping, and
partially bonding. If the results output can be vi-
sualized, it will be a more excellent professional
mechanical analysis of asphalt pavement.

(3) )e two programs can completely simulate the
problem of asphalt pavement interlayer bonding
after simplifying and abstracting the actual prob-
lems. )e mechanical response of specific examples
indicates that the overall distribution trends are the
same and the specific values are similar. In carrying
out mechanical analysis, there is no doubt that the
two professional typical programs are both excellent
and available calculation tools.
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