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Abstract:

During the design of pavement structures, determining the reasonable thickness for
pavement layers is normally rather important and also difficult. As to the-designing an
expressway in areas with poor soil foundation, a reasonable subgrade treatment will help
to build a-more durable pavement. However, determining the thickness of subgrade
treatment is always a hard-werk-difficult task for the designer. Thicker treatment means to
a huge cost increase of-for the project, while-whereas thinner treatment can-not shew=a
achieve significant improvement ef-in the mechanical behavior of pavement structures. Hﬁ
this-manuseript-This study used the finite--element method Wa&u%Hizeekko analyze the
mechanical response of a-real field pavement;-which— with had-experienced-a-subgrade
treatment at a-certain depths. Fhe-orthogonal- The study used orthogonal design and grey
relational theory were-used-to analyze the design indicators and make a better design en
for the pavement structure of a field expressway. The numerical calculation index and
theoretical analysis results ean-fulhy-show that the treatment depth of subgrade soil has
significant influence on the stresses within an ef-asphalt pavement structure and the
bottom tensile strains of the asphalt layers. Therefore, in order to design a pavement
structure with equal structural strength, using a reasonable depth for the cement--treated
depth-of-subgrade, instead of increasing the asphalt layer’s thickness, will be a more
cost-effective solution.

Key-words: Subgrade-subgrade Seil-soil improvementimprovement; Grey-grey Relational
relational Arnalysisanalysis; Orthegenal—orthogonal Testtest; ANSYS; Reasonable
reasonable Fhicknessthickness;
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1 .Introduction

At present, in the construction process of highway subgrade, builders often
encounter the phenomenon of stress concentration caused by insufficient subgrade
soil layer—is—often—encountered, which causes early damage ef-to the pavement
structure.— _In engineering, a common technical measures is using lime to treat bad
subgrade sections to improve soil-based elastic modulus.; The effect of the treatment
has been recognized by the-read-industry-designers_in the industry [1-3]. However, 1n
terms—of Pavement-Stress—and-strain—design—index;—factors such as lime treatment,

roadbed depth, and reasonable thickness of each layer of pavement structure have

great influence on the pavement stress and strain design index #-[4-6]. So far, Fhere-is

little research has been conducted on the relationship between the depth of lime-
treated soft soil subgrade and the internal stress of asphalt pavement structures.; The
lime-treated soft soil subgrade in the actual project lis blind and random\. For example,
in the design and construction, regardless of the thickness of the pavement structure
layer of the asphalt, a treatment depth is selected according ’to the—experience ’to
improve the subgrade soil. As a result, the rebound modulus of the top of the road is
too small, and the pavement structure is easily damaged. When the processing depth

is too large, it causes economic waste. Therefore, this study investigates aceerdingto

the relationship between subgrade depth

treated with lime and pavement structure according to the characteristics of the

pavement structureis-studied. It is particularly important to determine the reasonable
depth of lime-—treated soil to guide design and construction [7-9]. Therefore, this
paper takes the Changchun—Fuyu Expressway reconstruction and expansion project
as an example. Through indoor and outdoor experiments and finite-—element (FE)
numerical simulation analysis, we studied the influence of the depth of lime treatment
for the internal stress and strain of the pavement structure—is—deephy—stadied; and
proposed the reasonable thickness of the pavement structure of each layer is-propesed
te-the-for analysis ef-using grey correlation theory [10-12]. Fhis—is-The results of this
study hold great practical significance ef—for improving design specifications,
ensuring road engineering quality, and saving engineering construction costs.

2 FE model of pavement structure
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The study used the FE software ANSYS17.0 was—used-for numerical simulation
calculation. The FE analysis was carried out for a given flexible base asphalt
pavement structure. The orthogonal test design method was used to analyze the
factors affecting the mechanical response of the pavement structure.

2.1 Loads and forms of action
The pavement model uses a 100 KN single-axis double wheel as the design axle

load, and the calculated axle load parameters are determined according to Table 1.
Table 1: Design axle load parameters-

Design of axle Tire ground pressure Equivalent radius of Two wheel center
load (KN (Mpa) - single wheel grounding distance (mm) «
(mm) «
100+ 0.7 213.0¢ 319.5¢

2.2 Pavement geometry model and boundary conditions

Fig._1 shows the pavement structure used for FE calculation. The geometry of
the 3D model is 10_x_7.5_x 4 m. In the typical structure of the-traditional pavement, a
cold recycled asphalt ATB-25 flexible base layer is added to form a composite
pavement structure [13-15]. The material parameters and thickness parameters are

shown in Table 2.

0.000 4000 (m) Y 0000 4000(m)
— Py — )
2,000 2000

Figure 1: Asphalt pavement structure model and grid division diagram

E
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Table 2: Pavement structure layer thickness and material composition.

Project Material typee Modulus - Po;s;%‘: s Scheme of orthogonal experimental data modeling«
Stone Matrix
Asphal.t with 10000
Modified Mpar 0.25¢ 40mme 40mm- 50mme
Bitumen
Asphalt (SMA-13)- 100 110 120
surfaces i mme mme mme
asphalt mixture 11500
modified Mpia 0.25¢ 60mme« 70mme« 70mme«
asphalt concrete 0%
(AC-20)0
Dense-graded
ATB-25 cold recycling
base bituminous ?\201 0.25¢ 80mme- fﬁna 120mm~ 111]21?10 130mm« Ilniga
layers mixture PR
(ATB-25) «
Inorgan
ic neateget::::tw 1;4500 025-  300mm- 380mm- 380mme-
i b bR 500 580 680
Binding
Materia Cement  8000Mp e e e
Ise treated base 5% an 0.25« 200mms+ 200mme- 300mme
Improved subgrade modulus+
Subgrade 40Mpa- 0.4+

120Mpa~

For convenience of analysis, the pavement FE model is based on four boundary
conditions:- (1) Fhe-the surface of the pavement structure is used as a free surface
without any constraints:; (2) Fthe model has no displacement in the Xx-axis direction
of the two sides along the advancing direction of the vehicle-; (3) Fhere-there is no
displacement in the ¥)-axis direction on both sides in the width direction:; and (4)
Fhe-the bottom surface of the model has no displacement along the Z-z-axis. For the
asphalt pavement structure, considering the time that the vehicle load acts on the
asphalt pavement is very short, it is feasible to analyze the asphalt layer and the
cement--treated layer as a linear elastomer.

3 Determination of control indicators and program
3-1 Determination of control indicators

According to the latest asphalt pavement design specifications in China,
anti-deformation performance and anti-fatigue cracking performance of asphalt
concrete are two important design indicators for asphalt pavement design-in—China.
Therefore, the difference in depth of subgrade treatment will affect the performance of
the road surfaces against rutting, and the shear stress is the main factor causing the
rutting diseaseproblem. FhereforeSo we take the shear stress of the asphalt layers
and the asphalt stabilized base layer are-taken-as an-indicators. In addition, the bottom
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tensile strain of the asphalt layer and asphalt stabilized base layer, and-as well as the
bottom tensile stress of the cement--treated base layer are also important indicators
reflecting the anti-fatigue cracking performance of the structural layer. For this reason,
we also include these three indicators are—alse—ineluded-in the stress control index

system.

3-2 Determination of Orthogenal-grthogonal factors determination

There are many factors affecting the structural performance of asphalt pavement.

We selected four factors as the influencing factors of the stress calculation: Fhe-(1)

the improvement depth of subgrade soil, (2) the thickness of the asphalt layer, (3) the
thickness of the asphalt--stabilized base layer, and (4) the thickness of Cementcement-
treated base layer i g ; ior. We

measured Each-each factor was—taken-at three levels; and from this data obtained a
four-factor, three-level test form—was—ebtained. In order to efficiently find out the

influence of soil depth on the structural stress of pavement, this paper intends-to-uses
the Lo (3*) orthogonal test analysis method to analyze and calculate the influencing
factors. Factor levels and orthogonal experimental schemes are shown in Tables 3 and
4.

ES Table 3: Factors and levels.
Factor- °
A o
Levelr  Improvement B Ce D
depth of Asphalt layer ATB-25 base Cement treated base
subgrade soil ~ thickness (cm)-  thickness(cm)e thickness (cm)-

(cm)«

1o 2000 10+ 80~ 500s @

P 500- 11« 120~ 580+ ®

3¢ 800~ 12+ 130~ 680+ &
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Table 4: Orthogonal scheme-

Mesograin
Stone Matrix asphalt Dense-graded Cement Cement
Asphalt with mixture cold recycling Improvement depth
: ) W treated treated }
Model+ Modified modified bituminous base 7% base 5% of subgrade soil
Bitumen asphalt mixture Cr) ¢ () ° (m) »
(SMA-13) (m) «  concrete (ATB-25) (m). ms e mJ e
(AC-20) (m) .
1o 0.04¢ 0.06- 0.08« 0.3+ 0.20 0.2-
2a 0.04+ 0.07 0.12¢ 0.38+ 0.20 0.2¢
3a 0.05¢ 0.07- 0.13« 0.38« 0.30 0.24
40 0.04+ 0.06+ 0.12¢ 0.38+ 0.2¢ 0.5+
Sa 0.04¢ 0.07- 0.13« 0.38« 0.30 0.54
6+ 0.05« 0.07- 0.08« 0.3« 0.2¢ 0.5+
T 0.04+ 0.06¢ 0.13+ 0.38+ 0.3 0.8+
8o 0.04¢ 0.07- 0.08« 0.3¢ 0.20 0.8¢
9a 0.05¢ 0.07 0.12¢ 0.38+ 0.20 0.8+

4 Grey relational calculation and analysis

This study uses As-arelerence-tactor-of-the-design-ol-highway-asphalt-pavement
struetire—the asphalt layers shear stress, asphalt stabilized base shear stress, asphalt
layer tensile strain, asphalt stabilized base tensile strain, and inorganic binder

stabilized base layer tensile stress as reference factors for the design of highway

asphalt pavement structures. are-used>—The orthogonal experimental model is used to
solve the [gray correlation degree be&ween—‘mg_soil depth, and-shear stress, and

tensile stress_[17-21]. The main control indicators for the depth of ground

improvement are determined mathematically.

This paper takes the typical design structure ef-for an expressway in Northeast
China as the basis of analysis.; The shear stress of the asphalt surface layer, the layer
bottom strain of the asphalt mixture, the tensile strain of the flexible base layer, and
the tensile stress of the inorganic binder layer are taken as design parameters.
Mathematical grey relational analysis method is used to determine the main control
indicators of subgrade processing depth.

4.1 Interval processing of raw data )

According to the orthogonal scheme, nine test results are calculated for each
control index, such as defining shear stress of asphalt upper layer, as follows:
x1 = {Xl(l) ’ x1(2) ’ X1(3) ’ X1(4) ’ X]_(S) ’ X1(6) ’ X1(7) ’ x1(8) ’ Xl(g)} = {125600 4 115190 ’
133460, 113510, 122980, 115060, 121260, 116160, 127240}

All the rests-others are determined in the same way, and the calculation results are

summarized in Table 5.
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Table 5: Stress calculation results and gray correlation calculation definition data Commented [T9]: AU: In Table 5, the abbreviation for

+ columm suminary table. Pascals should be capitalized (Pa). Also, variables such as
ke ‘ Xi(k) should be in italics.
Parameter name~ Xj(k)e Xain(D)e  Xpas()e
1e 2a 3a 4o 50 6o Te 8o Qo s
Subgrade ?
improvement 0 02¢ 0352 0.8« 0.2« 0.5« 0.8« 0.2« 0.5+ 0.8+ 0.2 0.8
depth (m) »
SMA-13 shear 1256 1151 1334 1135 12298 1150 1212 1161 12724 ?
1o 113510« 133460+
stress (pa) 00 90« 60« 10« 0 60~ 60+ 60+ 0~
AC-20 shear 2486 2694 2773 2617 27207 2600 2407 2590 27146 'J
20 240780~ 2773200
stress (pa) 10o 10e 200 400 0o 700 80~ 300 0+
ATB-25 base “

2096 2127 1956 2212 21128 1854 2018 2005 19248

layer shear 30 185420~ 221280«
00~ 30~ 70 80~ 0 200 60- 80« 0-

stress (pa) » o

Asphalt layer
147 144 946 154 121E 920 152 1.18 9.55E

bottom tensile 4o 9.2E-09+ 1.54E-08¢
E-08- E-08- E-09- E-08- -08- E-09- E-08- E-08. -09-

straine

ATB-25 layer 5.00 362 1.66 2.08 1.70E  2.35 1.79 244 178E 1.66E-0 ?
5o 0.000005+

bottom straine E-06- E-06- E-06- E-06- -06- E-06- E-060 E-06- -06- [

Cement treated “

base layer 1341 7357 6991 7749 1068 5470 1122

6o 722520 67896~ 54703~ 1341300

bottom tensile 300 T 50 1 300 3e 10+

stress (pa)

The number of values after the interval value processing is calculated according to fermulaFormula
(D), ~and the results are summarized in Table 6.

(o = 200 =X (K)

i - xmx(k) —Xn."n(k) v



Table 6: Summary of the series after the interval value processing.
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Yi(k)o

1e 20 30 4o Se 60 Ta 8¢ Q0

a

0- 0.0000¢ 0.5000+ 1.0000¢ 0.0000¢ 0.5000¢ 1.0000s 0.0000¢ 0.5000¢ 1.0000s"

1e 0.6060- 0.0842- 1.0000- 0.0000- 0.4747. 0.0777< 0.3885- 0.1328< 0.6882+"

25 021430 0.7835- 1.0000¢ 0.5736¢ 0.8563¢ 0.5279: 0.0000- 0.4995: 0.8396-°

ie 30 0.6743¢ 0.76160 0.2858¢ 1.0000¢ 0.7211¢ 0.0000+ 0.45840 0.4228 0.1969.°

4: 0.8871¢ 0.8387¢ 0.0419¢ 1.0000¢ 0.4677¢ 0.0000s 0.9677¢ 0.4194c 0.0565:"

5- 1.0000¢ 0.5868- 0.0000e 0.1257¢ 0.0120+ 0.2066- 0.0389- 0.2335: 0.0359:°

60 1.00000 0.23760 0.1915 0.2869+ 0.2209. 0.6563¢ 0.0000- 0.7240 0.16610°

‘ 4.2 Difference sequence
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le 0.6060- 0.4158- 0.0000- 0.0000- 0.0253- 0.9223- 0.3885- 0.3672- 0.3118~ 0.0000¢

0.9223+ »

20 0.2143¢ 0.2835¢ 0.0000¢ 0.5736¢ 0.3563¢ 0.4721¢ 0.0000- 0.0005- 0.1604¢ 0.0000

0.5736+

3¢ 0.6743¢ 0.2616- 0.7142¢ 1.0000¢ 0.2211¢ 1.0000¢ 0.4584- 0.0772¢ 0.8031¢ 0.0772¢

1.0000¢ ¢

io
v 4+ 0.8871¢ 0.3387- 0.9581< 1.0000- 0.0323- 1.0000- 0.9677- 0.0806- 0.9435- 0.0323»

1.0000¢ ©

5¢ 1.0000¢ 0.0868- 1.0000- 0.1257- 0.4880¢ 0.7934- 0.0389- 0.2665- 0.9641- 0.0389«

1.0000- «

6¢ 1.0000- 0.2624- 0.8085- 0.2869- 0.2791¢ 0.3437- 0.0000- 0.2240- 0.8339- 0.0000¢

1.0000. ¢

4.3 Finding the maximum difference and the minimum difference between the two"
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k=2--,9 (5

The correlation coefficients of the corresponding elements of the comparison
sequence and the reference sequence is—are respeetively—calculated, respectively,
difference between the correlation coefficients is larger, and the discrimination ability
is stronger. In this paper, p is taken as 0.5, and the calculation results are summarized

in Table 8.
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&k 1o 20 30 40 50 6o Te 8o 9a Y® of factorse ©
1o 0.4521- 0.5460¢ 1.0000- 1.0000- 0.9518¢ 0.3515+ 0.5628+ 0.5766¢ 0.6159¢  0.6730- 0.1879¢ ¢
20 0.7000¢ 0.6381¢ 1.0000¢ 0.4657¢ 0.5839+ 0.5144¢ 1.0000¢ 0.9989- 0.7571¢  0.7398 0.2066¢ «
3¢ 0.4258¢ 0.6565¢ 0.4118- 0.33330 0.6933+ 0.3333¢ 0.5217 0.8662¢ 0.3837  0.5140¢ 0.14350 =«
Y 03605. 0.5962¢ 0.3429 0.3333- 0.0394c 0.3333- 0.3407- 0.8611 03464 04949 0.1382¢ «
50 0.3333s 0.85200 0.33330 0.7990¢ 0.5061+ 0.3866¢ 0.9278¢ 0.6523+ 0.3415¢  0.5702¢ 0.15920 «
6o 0.3333¢ 0.6558- 0.3821¢ 0.6354¢ 0.6418- 0.5926¢ 1.0000¢ 0.6906- 0.3748-  0.5896< 0.1646¢ <

The correlation coefficient between the corresponding elements of the
comparison sequence and the reference sequence is ranked according to the
correlation coefficient of the soil depth improvement according to various factors:

0.7398 > 0.6730 >0.5896 > 0.5702 > 0.5140 > 0.4949, and pp > y1 > y6 > 5> 3> y4 ‘

can be obtained. -

4.5 Calculate the proportion of the importance of each factor ‘
A A
Table 9: Summary of the proportion of each factor. ‘
ATB-25 \
SMA-13 Asphalt Cement treated
AC-20 shear ~ ATB-25 shear base layer
shear stress mixture layer base layer bottom
stress (pa)e stress (pa)e bottom
(pa)e bottom strain~ tensile stress (pa)»
straine
18.79%- 20.66%- 14.35% 13.82%- 15.92%- 16.46%.- !
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5 Analysis of orthogonal experimental results analysis

In this paper, we need to examine four test factors at the same time. If a
comprehensive test is carried out, the scale of the test will be large, and it is often
difficult to implement due to the limitations of the test conditions. Orthogonal testee
te-design is a high-efficiency test design method that arranges multi-factor tests and
seeks optimal combination of levels.

According to the results of gray correlation analysis, the orthogonal test method
10
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is used to distinguish the primary and secondary order of the influence of various
influenetne-factors on the mechanical indicators, and to find out the optimization plan;
(that is, what level of each factor is considered to meet the requirements of the test
indicators)-, Analyze-analyze the relationship between factors and indicators, and find
out the rules and trends of indicators with factors.

1) Petermine-Determining the calculation coefficient bui

Calculate the variation range of each indicator, that is, the difference D between

the maximum value and the minimum value, and calculate the correlation coefficient

‘ by bk = ratio/D.

The results are summarized in Table 10:
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Table 10: Range of variation of various indicators and calculation of correlation
coefficient table.
Asphalt ATB-25 Cement treated «
SMA-13 ;
AC-20 shear ATB-25 shear mixture base layer base layer
Indexe shear stress .
va) stress (pa)e stress (pa)¢  layer bottom bottom bottom tensile
a)e
straine straine stress (pa)e
Range of
o 19950~ 365400 35860+ 6.2E-09+ 3.34E-06+ 79427«
variation De
by 9.41876E-00+ 5.6531E-06~ 4.00192E-06+~ 22286104.84+ 47669.75991-  2.07274E-06- «
2) Comprehensive evaluation of pavement performance “
According to Yi = Ybu x Xu (K=1,...,9i=1,...,6)[16], the performance \
index of each FE model is calculated and the results are filled-given in Table 11.

11
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Table 11: Orthogonal test performance index summary table.

Ae B« Cs D- Test resultse
Test numbere Performance index
1 2e 30 4
Yo
1o 1« 1a 1e 1« 427«
P 1 20 2¢ 20 4.11¢
3¢ 1o 3e 3e 3. 4.04+
40 20 1 20 30 4.04¢
Se 20 20 30 1e 4.04+
6 2e 3¢ 1e 2e 3.83¢
To 30 1 3e 20 3.85¢
8o 30 2o 1o 30 3.970
o] 3a 3e 2e 1- 3.94.
Kl» 12.4191¢ 12,1570~  12.07860 12.2553¢ "
Level sum~ K2+ 11.9141« 12,1206+  12.0843< 11.7883+ N
T=36.096+
K3 11.7633+ 11.8189+ 11.9336- 12.0529- o
P=144.77+
k1o 4.1397¢ 4.0523¢ 4.0262¢ 4.0851«
.
Mean Value- k2~ 3.9714+ 4.0402¢ 4.0281+ 3.9204- Q=144.92.
.
k3« 3.9211¢ 3.9396+ 3.9779+  4.0176+ $1=0.14310
Range R+ 0.2186+ 0.1127- 0.0502- 0.1557-
Factors sum of squares S 0.0787- 0.0230~ 0.0049-  0.0366+ @
Factor D
Factor C
Factor B
Factor A
|l ' T T ' T v T ' T v T v T '
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Factors sum of squares
Figure 2: Comparison of the significance of each factor

12
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size of each factor (see Figure 2)[17].

It can be seen from Fig. 4 that the main order of the factors (main — sub)_is as
follows: ADBC, the depth of the subgrade soil improvement — the thickness of the
inorganic binder stabilized base layer — the thickness of the asphalt layer — the
thickness of the ATB base layer.

‘Then draw the relationship between various factors and the road performance

index (see Figure§ 3 _throu?h Figure 6)‘ Commented [T17]: AU: This statement is a command.
Should this be part of the numbered list?
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Figure 3: Effect of subgrade soil improvement depth on pavement performance index
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Figure 4: Influence of asphalt layer thickness on pavement performance index
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Figure 5: Effect of ATB-25 base thickness on pavement performance index
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Figure 6: Effect of cement--treated base layer thickness on pavement performance
index
The thickness of each structural layer of asphalt pavement is one of the important

indexes of pavement design. If The-the thickness of the pavement structure layer is

too thin, the internal stress and strain of the structure is too large, hﬂéOi }the pavement Commented [T18]: AU: If any one of these factors is not

. . . . . optimal, would it not cause the pavement cost to be too high?
structure layer is too thick, the pavement cost will be too high and uneconomical. P P ¢

Thus, shouldn’t you use “or” rather than “and” here?

Therefore, in the case of a certain modulus parameter of each structural layer,
finding a reasonable thickness is an important part of the pavement structure design.

According to the uniform and comparable properties of the orthogonal test
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design, #-two observations can be seen from the above data and diagram:

(1) The thickness of the ATB-25 base layer has little effect on the stress and strain
of the asphalt pavement structure, indicating that the increase in the asphalt pavement
layers and the thickness of the ATB-25 base layer on the overall performance of the
pavement is not as high as the increase in the cost. The design can be selected with
reasonable thickness according to the relevant specifications. The subgrade
improvement depth has a great influence on the stress and strain of asphalt pavement
structure. When the subgrade improvement depth is 200 cm, the performance index is
4.1397; when the subgrade improvement depth is 500 cm, the performance index is
3.9714; when the subgrade improvement depth is [200_cml, the performance index is
3.9211. It shows that with the increase of the subgrade improvement depth, the
strength of the subgrade is improved, and the overall variation of stress and strain
inside the pavement structure is gradually reduced. However, as the depth of the
subgrade treatment increases, the internal stress and strain reduction of the pavement
structure is obviously slowed down. The thickness of the inorganic binder--stabilized
the-base layer also has an effect on the stress and strain of the asphalt pavement
structure. As the thickness of the inorganic binder layer increases, the internal stress
and strain of the pavement structure decreases first and then increases. When the
thickness of the inorganic binder is 580 —cm, The internal stress and strain values of
the pavement structure are the smallest.

—(2) The smaller the stress and tensile strain, the better the structure and material
combination. Therefore, the smallest value of K1, K2, and K3 is selected, and the
optimal combination is A3 B3 C3 D2. whea-When the modified subgrade soil depth is
800 cm, the asphalt layer thickness is 12_.cm, the ATB-25 base layer thickness is
130.cm, and the inorganic binder-—stabiizes—stabilized the-base layer thickness is
580 _cm, it is the optimal structure and material design combination. Compared with
the conventional design method, the stress and layer tensile strain obtained by the
gray correlation analysis method are smaller, and the obtained structure and material
combination are more reasonable. Considering that the asphalt layer thickness and the
thickness of ATB-25 have little effect on the internal stress and strain of the pavement
structure, from the perspective of cost performance, the final structural scheme of the
Changyu Expressway Reconstruction Project takes 11 cm ef-for the asphalt layer
thickness and 120_cm ef-for the ATB-25 base layer thickness.

6 Conclusions
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(1) The depth of subgrade soil improvement has the most significant influence on

the stress of asphalt pavement structures and the bottom strain of the asphalt layer.

Second}y; in order of significance is the thickness of the cement--treated base layer,
and-again-followed by the thickness of the asphalt layer,. and-the-The influence of the
thickness of the ATB-25 base layer is the smallest.

(2) The optimum structure and material designs combination of the asphalt
pavement from Changchun—te-Fuyu Expressway is selected when the depth of soil
improvement is 800 cm, the thickness of asphalt layer is 11 cm, the thickness of
ATB-25 base layer is 120_cm, and the thickness of cement--treated base is 580_cm.

(3) According to the previous design ideas, the stress and strain of asphalt
pavement structures gradually decrease with the increase of the depth of the structure
layer. According to the results of the orthogonal test, the—inerease-increasing ef-the
thickness of the asphalt layer has little effect on the stress and strain of the pavement
interior, and the reasonable thickness of cement-—treated material needs to be

calculated to be determined-finatty.
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