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Parameter

Cycle 1 2 3 4 5

Man C.V.%

Horizontal
deformation
recoverable

1366 1260 1267 1259 1260 1262 6.0

load (kN)

380 380 279 380 279 279 0.15
Rapture
Modulus(Mpa) 2812 2784 2802 2786 2793 2795 10.45

Table 1. Rapture Modulus Experiment Results

oY Calies glanY Clasin Y Jgd>

. Poisson
Layer Thickness(mm)  Modulus(Mpa) Ratio
Hot Mixed
Asphalt 70 3200 0.35
Cold Mixed
Asphalt 70 1150 0.40
Subgrade 5000 110 0.45

Table 2. Specifications of layers of different layers
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Table 4. The maximum pavement response due to the

Trailer . Max. Pavement
Model Pavement Reaction Reaction
Surface Deflection(mm) 0.492
Tensile Stress bottom of 158
Asphalt layer(Mpa) )
=) Tensile Strain bottom of
% Asphalt layer 0.000433
L Compressive Stress Top of 0134
Subgrade (Mpa) '
Compressive Strain Top of 0.000754
Subgrade
Surface Deflection(mm) 0.739
Tensile Stress bottom of 209
§ - As.[l)haslt quetr)(Mpa) - )
R ensile Strain bottom o
g Asphalt layer 0.000549
S Compressive Stress Top of 0.158
@ Subgrade (Mpa) '
Compressive Strain Top of 0.000121

Subgrade

moving of two types of trailer

Al sl muly alie (1) Jsdr ml a a5 L
ol FH440 L 5 (¢l oslis 31 zi Scania G400
Sl 5 ol axlis Jl > Scania G400 L 5 .ol ol
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(&
Trailer Type and Tandem-Dual Tridem-Single
Axels Wheel Wheel
Front axle Type Single Single
Weight 6 6
Middle Type Tandem Single
axle  “\yeignt 16 10
Type Tandem Tridem
Rearaxle  \yeight 18 24
Total Weight 40 40

Table 3 Type and weight of axles for commonly used trucks
and trailers (tons)

)'Jﬁ\r‘f B a\) JJA LS"L"’J"‘ £ JS..’:.

Fig. 4. Meshing the road structure in the software.
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Fig. 5. Wheel configuration and spacing between the wheels
of FH440 (cm).
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Scenario SN  TI(Rutting) STI(Rutting)

1 2.75 1132 0.082
2 2.83 1409 0.073
3 3.39 2653 0.062
4 2.49 801 0.088
5 2.76 1191 0.080
6 3.02 1499 0.078

Table 5. Structural and Traffic Parameters for Fatigue
Scenarios
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Abstract

The pavement structure of rural roads under heavy traffic has essential importance because of both
economical and technical considerations. In this research, different models of a case study rural road under
the agricultural trailers traffic has been studied. To identify different road models, the structure-traffic index
(STI) is used. The STl is the result structure number (SN) over traffic loading parameter. In this research, the
STI index consists of two common fatigue and rutting distresses. The asphalt concrete sample was cored
from the field and then, the resilience modulus experimental tests were conducted to identify the elasticity
modulus of asphalt concrete. In this research, 5 types of 18 wheels and 5 types of 12 wheels trailers have
been investigated. In each group, one type of the trailer was considered as critical trailer that the FH440 and
ScaniaG400 are considered as critical trailer in tandem and tridem axle, respectively. First, based on the
finite element (FE) simulation in the ABAQUS software it is concluded that the 12 wheels trailers with
tridem axle have a more destructive effect on the pavement structure in comparison to 18 wheels trailers with
tandem axle. The tensile strain at the bottom of asphalt concrete layer and compressive strain at the top of
subgrade were exported from the FE simulations. In addition, the Scania G400 is defined as critical vehicle.
Then, different models have been conducted to investigate the fatigue and rutting distresses. The results
show 23% and 41% reduction in tensile stress at the bottom of asphalt concrete as the 2.5cm and 5cm
increases in asphalt concrete layer, respectively. The obtained results from the FE simulation show that the
tensile strain at the bottom of asphalt concrete is 4.5 times more than that the personal car and the STI index
for the fatigue and rutting distresses is 0.14 and 0.11, respectively. In addition, this research investigates the
effects of the cold asphalt concrete on rutting and fatigue distresses of pavement structure. The results show
that the cold asphalt mixture made of base and subbase materials has 15% reduction in rutting distress. The
results show that using the cold asphalt mixture in rural roads can improve the rutting resistance and effects
of cold asphalt mixture on rutting resistance are more than that base and subbase layers. Comparing the
results obtained from the FE simulations show a considerable compatibility of structural and traffic
parameters in the pavement structure. Investigation of a rural road case study show clearly that design the
road structure without considering the traffic parameters results in significant distress and cost in the
pavement structure. It means that the design for the rural road without considering the pavement structure
and traffic parameters results in under predicted design. The proposed STI index in this research is a new
index to design the rural pavement structure and needs to be investigated more in future studies. The
investigation of rural road against of truck and agricultural vehicle is a crucial problems in the rural roads
and needs more investigations.

Keywords: Agricultural Trailers, Rural Roads, STI Index, Pavement Performance, Numerical Modeling.
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