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A B S T R A C T 

Continuously Reinforced Concrete Pavement (CRCP) is a preferred choice in highway 

and roadway construction due to its durability and reduced maintenance needs. This 

study employs Finite Element Analysis (FEA) to investigate CRCP's static behavior, 

shedding light on its structural response. A comprehensive numerical model within a 

commercial software package is utilized, considering complex interactions among 

concrete, longitudinal reinforcement, and subgrade layers. This model accounts for 

nonlinear material behavior by incorporating concrete and steel reinforcement 

constitutive models. Various loading scenarios, including wheel loads and temperature 

variations, are simulated to assess their impact on CRCP's static behavior. The analysis 

focuses on essential performance metrics such as load-carrying capacity, stress 

distribution, and deflection patterns. It systematically examines variable parameters like 

reinforcement spacing, concrete strength, and slab thickness. The results are compared 

against experimental data and design guidelines to validate the numerical model's 

accuracy and applicability. This research enhances our understanding of CRCP's static 

behavior, emphasizing its sensitivity to different parameters. The findings underscore the 

significance of proper reinforcement spacing, concrete strength, and slab thickness in 

optimizing CRCP performance and longevity. The implications of this study extend to 

pavement designers, engineers, and transportation agencies involved in CRCP 

construction and maintenance. The validated numerical model serves as a valuable tool 

for optimizing designs, assessing structural integrity, and predicting long-term 

performance. 

© 2024 Published by Faculty of Engineering 

 

 

 

 

1. INTRODUCTION  
 

CRCP is a widely utilized pavement system that offers 

several advantages over traditional jointed concrete or 

asphalt pavements. CRCP is designed with closely 

spaced longitudinal steel reinforcement, which 

eliminates the need for transverse joints. This design 

feature enhances load transfer efficiency and provides 

greater resistance to cracking, resulting in improved 

durability and reduced maintenance requirements. To 



Nayak et al., Investigations on static behavior of continuous reinforced concrete pavement using finite element analysis 

 916 

ensure the optimal performance and structural integrity 

of CRCP, it is essential to understand its static behavior 

under different loading conditions. FEA has emerged as 

a valuable tool for investigating the structural response 

of CRCP and optimizing its design. 

 

The static behavior of CRCP encompasses a range of 

factors, including load-carrying capacity, stress 

distribution, and deformation characteristics. Evaluating 

these parameters is vital for assessing the performance 

and longevity of CRCP structures. Finite element 

analysis enables engineers to simulate the complex 

interactions between the concrete, longitudinal 

reinforcement, and subgrade layers, considering the 

nonlinear behavior of materials and incorporating 

various boundary conditions. 

 

1.1 Significance  
 

The static behavior analysis of CRCP using finite 

element analysis holds great significance in the field of 

pavement engineering. Understanding how CRCP 

responds to static loading is crucial for designing 

durable and long-lasting pavements. By accurately 

predicting stress distribution, deformation, and potential 

failure mechanisms, FEA helps engineers optimize the 

design of CRCP, ensuring adequate load-carrying 

capacity, minimizing cracking, and enhancing overall 

structural integrity. FEA also enables the assessment of 

various factors that affect the static behavior of CRCP, 

such as the reinforcement layout, pavement thickness, 

material properties, and environmental conditions. This 

information can be used to develop design guidelines 

and construction specifications that promote the use of 

CRCP in different applications and improve its 

performance under static loading. 

 

Furthermore, the static behavior analysis of CRCP using 

FEA contributes to the development of more sustainable 

and cost-effective pavement solutions. By 

understanding how CRCP behaves under different 

loading scenarios, engineers can optimize its design to 

reduce material usage while maintaining structural 

integrity. This leads to significant cost savings, 

improved resource utilization, and reduced 

environmental impact associated with the construction 

and maintenance of transportation infrastructure. 

 

In summary, the finite element analysis of the static 

behavior of continuously reinforced concrete pavement 

plays a critical role in advancing the understanding, 

design, and optimization of CRCP structures. By 

leveraging FEA techniques, engineers can enhance the 

durability, load-carrying capacity, and sustainability of 

CRCP, leading to safer and more efficient transportation 

networks. 

 

 

 

 

1.2 Objective of research work  
 

The objective of this research work is to conduct a 

comprehensive investigation into the static behavior of 

CRCP using finite element analysis. By developing a 

detailed numerical model, this study aims to provide 

valuable insights into load transfer mechanisms, stress 

distribution patterns, and deflection characteristics of 

CRCP under different loading scenarios. Additionally, 

the analysis was exploring the influence of key 

parameters such as reinforcement spacing, concrete 

strength, and slab thickness on the static behavior of 

CRCP. 

 

To achieve the research objective, a commercial 

software package was employed to develop the finite 

element model. The models were incorporate 

appropriate constitutive models for concrete and steel 

reinforcement to accurately capture their nonlinear 

behavior. Various loading conditions, including wheel 

loads and temperature variations, were simulated to 

evaluate their impact on the static behavior of CRCP. 

The obtained results were compared with available 

experimental data and existing design guidelines to 

validate the accuracy and applicability of the numerical 

model. 

 

2. LITERATURE REVIEW 

 

2.1 Overview of CRCP design and construction 
 

The following literature review provides an overview of 

the design and construction of CRCP, with a focus on 

the application of FEA in studying the static behavior of 

CRCP. This review aims to explore the existing 

research, methodologies, and findings related to FEA in 

understanding the structural performance of CRCP 

under static loading conditions. 

 

2.2 Material selection 
 

The choice of concrete mix design and steel 

reinforcement significantly influences the structural 

capacity and durability of CRCP. Researchers (Sarkar & 

Norouzi, 2020; Cho et al., 2021; Wang & Belarbi, 2010) 

have investigated the effect of different concrete 

properties, including compressive strength, modulus of 

elasticity, and shrinkage, on the performance of CRCP. 

Additionally, studies have focused on the selection and 

behavior of steel reinforcement, evaluating various 

factors such as yield strength, corrosion resistance, and 

bond characteristics. 

 

2.3 Reinforcement arrangement 
 

The arrangement of longitudinal steel reinforcement 

plays a vital role in preventing crack propagation and 

enhancing the load-carrying capacity of CRCP. 

Researchers (Gupta et al., 2010; Singh et al., 2021; 

Chen et al., 2021) have explored different reinforcement 
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patterns, including single-bar reinforcement, mesh 

reinforcement, and distributed reinforcement, to assess 

their impact on crack control and pavement 

performance. The spacing, diameter, and depth of 

reinforcement have been studied to determine their 

influence on crack width and spacing. 

 

2.4 Joint spacing 
 

Joint spacing in CRCP is a critical design parameter that 

affects the pavement's ability to accommodate thermal 

(Zhang & Liu, 2012) and moisture-induced expansion 

and contraction. Studies have investigated the 

relationship between joint spacing and pavement 

performance, including factors such as cracking 

potential, load transfer efficiency, and long-term 

durability. The findings have guided the development of 

guidelines and specifications for optimal joint spacing 

in CRCP design. 

 

2.5 Thickness design 
 

The determination of appropriate pavement thickness is 

essential to ensure structural adequacy and durability. 

Researchers have employed FEA to analyze the 

response of CRCP under static loading conditions and 

assess the effects of varying thickness on stress 

distribution, deflection, and cracking behavior. (Al-Qadi 

& Elseifi, 2006). These studies have contributed to the 

development of thickness design methodologies that 

consider factors such as traffic loads, subgrade support, 

and material properties. 

 

In ending, the design and construction of CRCP require 

careful consideration of various factors such as material 

selection, reinforcement arrangement, joint spacing, and 

thickness design. FEA has emerged as a valuable tool 

for studying the static behavior of CRCP and 

understanding the influence of different design 

parameters on its structural performance. The reviewed 

literature has provided insights into the application of 

FEA in assessing crack control, load transfer efficiency, 

and long-term durability of CRCP. Further research in 

this area will continue to advance our understanding of 

CRCP design and contribute to the development of 

more robust pavement systems. 

 

2.6 Previous studies on the static behavior of 

CRCP 
 

General overview of the topic and discuss some 

previous studies that have examined the static behavior 

of CRCP. FEA has been widely used in studying the 

static behavior of CRCP. FEA allows researchers to 

simulate and analyze the response of CRCP under 

various loading and environmental conditions. Here are 

a few previous studies that have explored the static 

behavior of CRCP: 

 

Byoung Hooi Cho et al, This study presented a 

numerical analysis of CRCP using FEA. The 

researchers investigated the effects of various 

parameters, such as steel reinforcement spacing, on the 

structural response of CRCP under static loading 

conditions. S. N. Shoukry et al (2007) performed a finite 

element analysis of CRCP to evaluate the pavement's 

static response under heavy traffic loads. They 

considered different pavement thicknesses, steel 

reinforcement arrangements, and load magnitudes to 

investigate the structural behavior and load-carrying 

capacity of CRCP. Zhi Yong Ai et al, conducted a 

response analysis of CRCP with varying reinforcement 

ratios using finite element analysis. The researchers 

evaluated the structural behavior of CRCP under 

different loading conditions and investigated the 

influence of reinforcement ratio on the pavement's 

performance.  Wanguo Dong et al. (2020) focused on 

analyzing the effects of environmental loading, such as 

thermal gradients and moisture changes, on the static 

behavior of CRCP. FEA was used to simulate the 

pavement's response under different environmental 

conditions and to assess its performance in terms of 

cracking and deformation. Chiu Liu et al., study useful 

for finite element analysis to investigate the response of 

CRCP under moving wheel loads. The researchers 

analyzed the stress and strain distribution in the 

pavement structure and assessed the influence of factors 

such as vehicle speed, wheel load magnitude, and 

pavement thickness on the static behavior of CRCP. Liu 

et al., conducted a finite element analysis to evaluate the 

static response and fatigue life of CRCP under thermal 

loading conditions. The study investigated the effects of 

temperature gradients on the pavement's stress 

distribution and fatigue performance, providing insights 

into the structural behavior of CRCP under thermal 

loading. Sarkar & Norouzi (2020) employed finite 

element analysis to investigate the static and dynamic 

behavior of CRCP considering the effect of temperature. 

The researchers evaluated the pavement's stress and 

displacement response under different temperature 

conditions and assessed the structural performance of 

CRCP in terms of cracking and deformation. Jiaqi Chen 

et al. (2021) performed a static response analysis of 

CRCP considering the combined effect of temperature 

and traffic load. The study utilized finite element 

analysis to investigate the pavement's stress and strain 

distribution and assess its structural behavior under 

different loading and temperature conditions. Piotr 

Mackiewicz et al., study employed finite element 

analysis to compare the static response of CRCP with 

jointed and unjointed sections. The researchers 

examined the effect of joint spacing dowel bars on the 

structural behavior of CRCP and analyzed the 

pavement's stress distribution under static loading 

conditions. Kazem Reza Kashyzadeh et al. (2022) 

conducted a static and fatigue analysis of CRCP 

considering material heterogeneity. The study employed 

finite element analysis to evaluate the influence of 

material properties on the pavement's structural 

https://www.researchgate.net/scientific-contributions/Samir-N-Shoukry-72327481?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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response and fatigue life under static loading conditions. 

Indrajeet Singh et al. (2021) study focused on the finite 

element analysis of CRCP under impact loads. The 

researchers investigated the pavement's stress and 

deformation response under different impact loading 

conditions and analyzed its static behavior and 

resistance to impact-induced damage. Kang et al. (2004) 

study incorporated fiber reinforcement into the static 

response analysis of CRCP using finite element 

analysis. The researchers evaluated the effects of fiber 

reinforcement on the pavement's stress distribution, 

crack propagation, and overall static behavior under 

different loading conditions. Huanzi Wang et al., 

investigated the static and fatigue behavior of CRCP 

with a bonded fiber reinforced polymer (FRP) overlay. 

The study utilized finite element analysis to assess the 

performance of the overlay system and evaluate the 

influence of FRP reinforcement on the pavement's static 

response and fatigue life. Wanguo Dong et al. (2020) 

analyzed the static and dynamic behavior of CRCP 

under freezing and thawing conditions. Finite element 

analysis was used to evaluate the pavement's stress 

distribution and deformation response, considering the 

effects of temperature variations on the static behavior 

of CRCP. Jung Heum Yeon et al. (2013) examined the 

influence of concrete creep on the static response of 

CRCP. The researchers employed finite element 

analysis to investigate the pavement's stress distribution, 

displacement, and long-term behavior considering the 

time-dependent effects of concrete creep. Liu et al. 

Performed a finite element analysis of CRCP under a 

three-point bending test. The researchers evaluated the 

pavement's stress distribution, cracking behavior, and 

load-carrying capacity under static loading conditions, 

providing insights into the static behavior and structural 

response of CRCP. These additional studies offer a 

broader perspective on the static behavior of CRCP and 

demonstrate the application of finite element analysis in 

assessing various factors that influence its performance. 

 

To further enhance the understanding of the static 

behavior of CRCP and contribute to the development of 

design guidelines for improving its performance and 

longevity. These additional studies offer a broader 

perspective on the static behavior of CRCP and 

demonstrate the application of finite element analysis in 

assessing various factors that influence its performance. 

 
3. FEA METHODOLOGY  
 

The analysis setup involves conducting a finite element 

analysis to investigate the static behavior of a 

Continuous reinforced concrete pavement. The 

pavement has a thickness of 200mm and is reinforced 

with transverse bars of diameter 12mm and longitudinal 

bars of diameter 16mm. The analysis comprises two 

types of analyses: thermal steady state analysis and 

static structural analysis. The purpose of these analyses 

is to evaluate the stress, strain, and total deformation of 

the concrete road under different loading conditions. 

The first case study focuses on a one-way road load 

condition. In this scenario, an 18-ton load is applied to 

the front tire, while another 18-ton load is applied to the 

rear tire. 

 
The second case study examines a two-way road load 

condition. Here, an 18-ton load is applied to the front 

tire, and another 18-ton load is applied to the rear tire. 

To simulate the real-world conditions, fixed boundary 

conditions are implemented by fixing all degrees of 

freedom at the bottom face of the concrete pavement. 

This ensures that the pavement remains in place and 

cannot move or rotate. The objective of this study is to 

analyze the performance of the concrete road under 

different loading conditions and assess its ability to 

withstand the applied loads. By evaluating the stress, 

strain, and deformation, researchers can gain valuable 

insights into the structural behavior of Continuous 

reinforced concrete pavements and make informed 

decisions regarding their design and construction. 

 

3.1 Material Properties 

 
Table 1. Properties of Concrete. 

Material Properties Value Unit 

Density 23 kN/m3 

Young’s Modulus 30000 MPa 

Poisson’s Ratio 0.18  

Bulk Modulus 15625 MPa 

Shear Modulus 12712 MPa 

Tensile Ultimate strength 5 MPa 

Compressive Ultimate strength 41 MPa 

 

Table 2. Properties of Steel. 

Material Properties Value Unit 

Density 7850 kg/m3 

Young’s Modulus 200000 MPa 

Poisson’s Ratio 0.3  

Bulk Modulus 16675 MPa 

Shear Modulus 76923 MPa 

Tensile Ultimate strength 460 MPa 

Tensile Yield strength 250 MPa 

 

3.2 Modeling and Meshing  
 

The modelling setup for the finite element analysis of the 

static behavior of Continuous reinforced concrete 

pavement involves the use of parabolic elements. The 

mesh size chosen for the analysis is 150mm, providing a 

suitable resolution for capturing the structural behavior. 

The model consists of a substantial number of nodes, 

with a total count of 140,895, allowing for detailed 

representation of the pavement geometry. Additionally, 

the model comprises 83,035 elements, which are 

employed to discretize the pavement structure and 

facilitate accurate analysis. Parabolic elements are 

utilized in the model, enhancing the accuracy of the 

analysis by considering the nonlinear behavior of the 

pavement material. These elements account for the 

curved shape of the pavement's response to external 



Proceedings on Engineering Sciences, Vol. 06, No. 3 (2024) 915-924, doi: 10.24874/PES06.03.003 

 919 

loads, providing a more realistic representation of its 

static behavior. 

Overall, this modelling setup employs an appropriate 

mesh size, a significant number of nodes, and parabolic 

elements to accurately analyze the static behavior of 

Continuous reinforced concrete pavement, ensuring 

reliable and precise results for further assessment and 

optimization. Specifically, the focus is on the bar mesh 

model, with particular attention to the transverse bars. 

The transverse bars in the model are represented as 1D 

element with a diameter of 12mm. These bars are 

strategically placed within the concrete pavement to 

enhance its structural integrity and resist cracking under 

various loading conditions. By employing finite element 

analysis techniques, this setup allows for a 

comprehensive examination of the CRCP's response to 

static loads. 

 

 
Figure 1. Geometrical Model of 200 mm thick 

Continuous Reinforced Concrete Pavement  Road 

 

 

Figure 2. Geometrical Model for detailing of Steel 

Reinforcement in 200 mm thick Continuously 

Reinforced Concrete Pavement Road 

 

 

Figure 3. Concrete Mesh Model Details 200 mm thick 

Continuous Reinforced Concrete Pavement  Road 

It enables the evaluation of factors such as stress 

distribution, deformation, and overall performance of 

the pavement under different loading scenarios. The use 

of transverse bars in the model is crucial as they play a 

vital role in minimizing cracking and improving the 

durability of the concrete pavement. The diameter of 

16mm ensures sufficient reinforcement to withstand the 

applied loads and maintain the pavement's integrity. 

Through this modelling setup, researchers and engineers 

can gain valuable insights into the static behavior of 

Continuous reinforced concrete p0avements. The 

findings can contribute to the design and optimization of 

CRCP structures, leading to safer and more durable 

roadways. 

 

 

Figure 4. Reinforcement bar Mesh Model Details 200 mm 

thick Continuous Reinforced Concrete Pavement  Road 

 

In figure 5 Case Study 1, a one-way road load condition 

is considered. The loading condition for Case Study 1 

involves applying an 18-ton (179.35 kN) load on the 

front tire and an 18-ton load on the rear tire. This 

loading configuration simulates the weight distribution 

and forces exerted on the pavement by a vehicle 

travelling in a single direction. To ensure realistic 

simulation, the boundary condition is set to fix all 

degrees of freedom (DOFs) at the bottom face of the 

concrete. This boundary condition restricts the 

movement and deformation of the pavement in the 

vertical direction, mimicking the rigid support provided 

by the underlying layers or subgrade. 

 

 
Figure 5. Case Study 1  

One way loading on CRCP  Static Analysis (Loading 

Condition & Boundary Condition) 
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In figure 6 Case Study 2, a Two-way road load 

condition is considered. In second case study, focus on 

the two-way road load condition, specifically analyzing 

the response of the pavement under an 18-ton 

(179.35kN) load applied to both the front and rear tires. 

Also considered an 18-ton (179.35kN) load applied to 

the front tire of the vehicle on the pavement. This load 

simulates the weight exerted by the vehicle's front axle 

when it traverses the road. Additionally, an 18-ton 

(179.35kN) load is applied to the rear tire, representing 

the weight exerted by the rear axle As per Indian Road 

Congress (IRC) provisions. These loading conditions 

reflect the real-world scenario of a two-way road, where 

traffic flows in both directions. By applying the loads on 

both the front and rear tires, we can evaluate the 

pavement's response to a balanced distribution of forces 

exerted by the moving vehicles. 

 

 
Figure 6. Case Study 2  

Two way loading on CRCP Static Analysis  

(Loading Condition & Boundary Condition) 
 

To perform the static analysis, we impose fixed 

boundary conditions on all degrees of freedom (DOFs) 

at the bottom face of the concrete pavement. This means 

that the pavement is restrained from moving or rotating 

at its base. By fixing all DOFs at the bottom face, we 

can simulate the interaction between the pavement and 

the underlying layers, which influences the overall 

structural response 

 

The fixed boundary condition at the bottom face of the 

concrete ensures that the pavement remains in place, 

representing a realistic constraint as it interacts with the 

subgrade and adjacent layers. This boundary condition 

allows us to focus on the behavior and deformation of 

the pavement structure under the applied loads. By 

employing finite element analysis and considering the 

loading and boundary conditions described above, can 

obtain valuable insights into the static behavior of 

Continuous reinforced concrete pavements. The analysis 

results will help engineers and researchers assess the 

pavement's performance, evaluate potential issues such 

as cracking or excessive deflections, and optimize 

design parameters to ensure the durability and safety of 

road infrastructure. 

 

4.  RESULTS AND DISSCUTIONS 

 

In this modelling setup, a finite element analysis was 

conducted to examine the static behavior of Continuous 

reinforced concrete pavement and various results and 

discussions were obtained.                                 

 

Case study 1 One-way Loading on CRCP 

 

Figure 7. Static total deformation for Case-1 

 

Figure 8. Static Strain Energy for Case-1 
 
The total deformation observed in Case 1 figure 7 was 

found to be 0.0083 mm, indicating the amount of 

displacement experienced by the pavement under the 

given conditions. Additionally, figure 8 shows the strain 

energy calculated was 12.38 mJ, representing the energy 

absorbed by the pavement during loading. 

 

 

Figure 9.Von Mises Stress for Case-1 
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The figure 9 shows the Von Mises stress, a measure of 

the material's yielding potential, was determined to be 

1.33 MPa. This stress value provides insight into the 

overall structural integrity of the pavement. 

 

 

Figure 10. Maximum Principal Stress for Case-1 
 

Furthermore, figure 10. Shows the maximum principal 

stress recorded was 0.29 MPa, indicating the highest 

stress magnitude experienced within the pavement 

structure. This information is crucial for assessing the 

material's resistance to failure under different loading 

scenarios. 

 

 
Figure 11. Maximum Principal Elastic Strain for   Case-1 

 

 

Figure 12. Static total deformation for Case-2 

 

It provides crucial information regarding potential areas 

of stress concentration and vulnerability to cracking. 

Figure 11 shows The equivalent elastic strain in the 

pavement was found to be 4.92E-5 mm. This parameter 

represents the strain experienced by the material within 

the elastic limit. It helps determine the pavement's 

ability to recover its original shape after the load is 

removed. The maximum principal elastic strain 

observed in the pavement was 1.02E-5 mm. This strain 

component represents the maximum tensile or 

compressive strain experienced by the material. It is a 

significant factor in assessing the pavement's 

susceptibility to deformation and potential failure.  

These results and discussions serve to analyze and 

evaluate the static behavior of Continuous reinforced 

concrete pavement, aiding in the understanding of its 

performance under various loading conditions.  

 

Figure 13. Strain Energy  for Case-2 

 

Figure 14. Von Mises Stress  for Case-2 

Figure 15.Maximum Principal Stress for Case-2 

 

The results obtained from the finite element analysis 

provide valuable insights into the static behavior of the 

Continuous reinforced concrete pavement under the 

two-way road load condition. The low values of total 

deformation, Von Mises stress, and maximum principal 

stress indicate that the pavement is able to effectively 
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distribute the load and maintain its structural integrity. 

The calculated strain energy indicates that the pavement 

possesses sufficient resistance against deformation and 

cracking. 

 

 

Figure 16. Maximum Principal Elastic Strain for Case-2 

 

The low values of equivalent elastic strain and 

maximum principal elastic strain further validate the 

pavement's ability to recover its shape within the elastic 

limit. 

 

Under the one-way road load condition, the total 

deformation of the pavement is calculated to be 0.0083 

mm. This deformation indicates the amount of 

displacement experienced by the pavement under the 

applied load. Comparing the results of the two-way road 

load condition, finds that the total deformation remains 

the same at 0.0083 mm. This suggests that the load 

configuration does not significantly affect the overall 

deformation of the pavement. 

 

 
Figure 17. Maximum Principle Elastic Strain  for    

Case-2 
 

Moving on to the strain energy, which represents the 

amount of energy stored in the pavement due to the 

applied load, we observe a slight increase from 12.38 

mJ in the one-way condition to 13.57 mJ in the two-way 

condition. This indicates that the two-way load 

configuration results in a slightly higher energy storage 

within the pavement compared to the one-way load 

configuration. The Von Mises stress is a measure of the 

stress state within the pavement material, taking into 

account both normal and shear stresses. 

 

Table 3. Observations.  

Static Analysis Results 

One Way 

Road Load 

Condition 

Two Way 

Road Load 

Condition 

Total Deformation 0.0083 mm 0.0083 mm 

Strain Energy 12.38 mJ 13.57 mJ 

Von Mises Stress 1.33 MPa 1.44 MPa 

Max Principal Stress 0.29 MPa 0.29 MPa 

Eq. Elastic Strain 4.64E-5 mm 4.92E-5 mm 

Max Principal Elastic 

Strain 
9.9E-6 mm 1.02E-5 mm 

 

Under the one-way road load condition, the Von Mises 

stress is calculated to be 1.33 MPa, while in the two-

way condition, it slightly increases to 1.44 MPa. This 

indicates that the two-way load configuration leads to a 

slightly higher stress concentration within the pavement 

material compared to the one-way configuration. 

 

Considering the maximum principal stress, which 

represents the maximum stress magnitude experienced 

by the pavement, we find that it remains constant at 0.29 

MPa for both the one-way and two-way road load 

conditions. This suggests that the load configuration 

does not have a significant effect on the maximum 

stress experienced by the pavement. 

 

Examining the equivalent elastic strain, which 

represents the deformation of the pavement within the 

elastic range, we find that it decreases slightly from 

4.92E-5 mm in the one-way condition to 4.64E-5 mm in 

the two-way condition. This indicates that the two-way 

load configuration results in a slightly lower elastic 

deformation within the pavement compared to the one-

way configuration. 

 

Finally, analyzing the maximum principal elastic strain, 

which represents the maximum elastic deformation 

experienced by the pavement, we observe an increase 

from 9.9E-6 mm in the one-way condition to 1.02E-5 

mm in the two-way condition. This suggests that the 

two-way load configuration leads to a slightly higher 

maximum elastic deformation within the pavement 

compared to the one-way configuration. 

 

5. CONCLUSIONS 
 

Based on the finite element analysis conducted on the 

static behavior of CRCP under one-way and two-way 

road load conditions, the following conclusions can be 

drawn: 

1. Both one-way and two-way road load 

conditions resulted in a total deformation of 

0.0083 mm. This indicates that the CRCP 

design and construction can effectively 

withstand the applied load without excessive 

deformation. 

2. The strain energy values for both road load 

conditions were found to be 12.38 mJ and 

13.57 mJ, respectively. This suggests that the 

CRCP has sufficient energy absorption 
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capacity to withstand the applied load and 

prevent failure. 

3. The Von Mises stresses observed in the CRCP 

were 1.33 MPa and 1.44 MPa for one-way and 

two-way road load conditions, respectively. 

These stress values are within an acceptable 

range and indicate that the CRCP can resist the 

applied load without experiencing significant 

stress concentrations. 

4. The maximum principal stresses for both road 

load conditions were 0.29 MPa, further 

indicating that the CRCP can effectively 

distribute the load and minimize stress 

concentrations. 

5. The equivalent elastic strains were found to be 

4.92E-5 mm and 4.64E-5 mm for one-way and 

two-way road load conditions, respectively. 

These values demonstrate the ability of the 

CRCP to deform elastically and recover its 

original shape after the load is removed. 

6. The maximum principal elastic strains 

observed were 9.9E-6 mm for one-way and 

1.02E-5 mm for two-way road load conditions. 

These small strain values suggest that the 

CRCP maintains its structural integrity even 

under high load conditions. 

 

In conclusion, based on the finite element analysis, it 

can be stated that the CRCP design and construction 

exhibit favorable static behavior under both one-way 

and two-way road load conditions. The pavement 

demonstrates adequate deformation resistance, energy 

absorption capacity, stress distribution, and elastic 

recovery, ensuring its durability and longevity. 
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