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Abstract — Mathematical plan includes the foundation of a 

street arrangement that sticks as far as possible and guidelines 

of the site. The primary objectives are cost reduction, 

environmental minimization, and achieving maximum 

efficiency and safety. The next step in increasing a 

road/highway engineer's value is learning software that can 

be used to apply their knowledge of road geometric design. 

The objective of this study is to find out how to make an 

interpretation of street mathematical plan into programming 

and how it connects with the plan guidelines used in the 

program. Bentley MX ROAD is a powerful string-based 

modeling tool for quickly and accurately designing various 

kinds of roads. In this paper we are conducting an audit of 

writing regarding “Analysis of geometric design of highway 

using mx road” 
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I. INTRODUCTION 

Transportation is critical in our everyday existence. We travel 

almost every day, whether to get to work or school, shop, or 

have fun. Besides, essentially all that we eat or utilize has 

been moved at some point. There are different methods of 

transportation accessible, however we will zero in on street 

travel in this text. The infrastructure, society's economy, and 

our daily lives are all dependent on highways. The 

construction of a high-quality road network boosts a nation's 

economic production and makes a location more appealing to 

businesses by reducing transit times and costs. The society's 

capabilities can be utilized faster, more effectively, and for 

less money if the structure is improved.  

II. LITERATURE REVIEW 

1) HemantChakole (2022), this review paper uses 

AutoCAD Civil 3D and the manual method to show how 

a roadway is typically designed. Modeling can be 

completed with ease and convenience thanks to 

modeling software. Building alignment with civil 3D 

modeling is quick and simple to comprehend. 

 It was discovered that the expectations for highways 

are to ensure the comfort and safety of users, facilitate 

efficient traffic operations, and draw the lowest possible 

cost for construction and upkeep. In addition, highways 

should, when completed, have a minimal negative 

environmental impact and be aesthetically pleasing. 

These requirements are satisfied through the use of 

geometric design. "Geometric design focuses on the 

specific measures that provide for efficient and 

appropriate operation of the road, as well as provide for 

all the specific details that make roads safe and 

compatible with social and environmental circumstances 

surrounding the road," according to the American 

Association of State Highway and Transportation 

Officials. 

2) Nishameena (2022), with a particular emphasis on 

highlighting the significance of careful planning and 

designing of these geometric features, this paper attempts 

to provide an extensive overview of previous research 

efforts in the field of highway geometric design. 

Although there are many factors that affect highway 

design, this study emphasizes how important it is to 

choose a geometric design that is appropriate and 

supports the goal of reaching maximum efficiency in 

traffic operation, guaranteeing satisfaction and safety 

precautions, and doing so at a reasonable cost. 

 Based on the findings of previous studies and a 

variety of sources, a roadmap that emphasizes the most 

important goals and factors needed to achieve the best 

possible geometric highway design is presented. 

Prioritizing safety over anything else and moving traffic 

as efficiently as possible within the bounds of reasonable 

cost are at the forefront of these goals. Maintaining the 

efficacy and sustainability of highway infrastructure 

requires striking this careful balance. 

3) AnkitVerma et al(2024), in the current work, NH-05 is 

used as a case study to design the current highway to 

improve its geometric features by taking future traffic 

forecasts into account and incorporating all safety 

measures recommended by the Indian Road Congress 

(IRC). Using the Open Roads software as a design tool, 

all designs were created with a 50 kmph design speed. 

The carriageway width is set at 7.5 meters, the shoulder 

width is set at 2.4 meters, and the roadway width is 

determined to be 13.0 meters. With a maximum super-

elevation of 7%, the for bituminous surfaces, cross-slope, 

or camber, is 2.4%; for earthen surfaces, it is 3.6%.  

 The outcomes can be utilized to improve road safety 

and alleviate traffic congestion issues, especially those 

brought on by heavy traffic volumes. According to the 

results, a new highway design has solved the problem of 

high traffic volume and congestion, resulting in smoother 

vehicular flow.  

4) Manjunatha S et al (2023), the programs save a ton of 

time and effort and provide incredible precision. This 

paper uses AutoCAD Civil 3D software to present a 

complete geometric design of a typical highway. The 

project's objective was to show how roadway geometric 

design can be completed quickly, easily, and precisely. 

The process for designing roads with AutoCAD Civil 3D 

has been demonstrated. The same road was also 

manually geometrically designed, and the outcomes 

compared favorably to AutoCAD Civil 3D's. 

 As a result of these observations, investigations, 

traffic data collection, and analysis of the current study 

area, we are able to effectively align a road that is both 
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sound and feasible. Utilizing a total station shortens the 

time needed for the field survey and makes the survey 

process easier. It eliminates human mistakes such as 

entering and reading coordinates. These coordinates are 

used to plot contours and cross sections in AutoCAD 

Civil 3D and to create maps. AutoCAD Civil 3D saves a 

great deal of time and effort and facilitates a comfortable 

and timely completion of the design process. This project 

uses AutoCAD Civil 3D to present the village road's 

entire geometric design. 

5) Khalil Khaska (2021), this study looks into autonomous 

vehicle sight distance analyses using Civil 3D. These 

sight distances are necessary for safety reasons and are 

determined by taking into account various factors such 

as road surface properties, vehicle characteristics, and 

human factors. Although Autodesk Civil 3D is a 

commonly used tool in the field of road design, the 

program was created using the features of traditional cars 

and human drivers. 

 To maximize the benefits of AV features, it was 

found that it was crucial to research other design 

elements and adjust them as necessary to make them 

suitable for AVs, particularly during the transitional 

phase (mixed traffic of AVs and conventional 

vehicles). To improve road safety, these variously 

specialized sensors ought to cooperate. Given how 

promising LIDAR sensor technology was, studies 

involving various weather conditions such as rain, fog, 

and snow should be conducted.  

6) AnnisaMegarestya et al (2023), Secondary data from 

Google Earth and Global Mapper were used in this study. 

After that, qualitative research techniques are used to 

process the data. The road section length, as determined 

by this study, was 6,086 m, or 6,086 km (STA 0 + 000 – 

6 + 086). S-C-S bends of type P1 are planned for (STA 

2+680 – 3+260). The bend has a 600 meter radius, an e 

of 4.3%, and a 119 meter length. 

 The length of the road section is 6,086 km, or 6086 

m (STA.0 + 000 - 6 + 086), according to the results of 

the horizontal alignment planning that was done. On a 

road, a bend with type S-CS can be used when it has a 

point P1 on (STA 2+680 – 3+260). Then, e is 4.3%, Ls 

is 119 meters, and R is 600 meters when used on the road. 

From basic traffic planning to the automatically 

generated superelevation diagrams, the author found that 

the AutoCAD Civil 3D program was helpful throughout 

the research process. 

7) Yilmaz Turk (2019), by using CAD-based Civil 3D and 

Plateia software, a total of 14 forest roads inside the 

boundaries of the Bolu Forest Regional Directorate 

(BFRD) were designed for this study. The software's 

suitability was examined, and a comparison was made 

between the software's output and the field 

measurements that were acquired. Furthermore, the 

software's forest roaddesign stages' design quality and 

speed were disclosed. Together, they designed a 1000-

meter segment for every one of the fourteen forest roads.  

 The Civil 3D and Plateia software environments 

were utilized for all road design and drawing style steps. 

The GDF style database, which adheres to the standard 

geometric standards of B-type secondary forest roads, 

was utilized to prepare the drawings. The metric, cross-

section, and cubic scale phases were all identified 

individually in the style database. 

8) Willem Karel M. Brauers et al (2008), creating and 

implementing a methodology for multi-objective 

optimization of multi-alternative decisions in road 

construction is the aim of this study. The Multi-Objective 

Optimization on the Basis of the Ratio Analysis 

(MOORA) approach was chosen following a cursory 

review of the literature pertaining to the multi-objective 

decision and assessment of road design alternatives 

described by discrete values. This approach is centered 

on a matrix of potential answers to the goals.  

 The best road design alternative is identified, and the 

case study illustrates the idea of multi-objective 

optimization of road design alternatives. A conventional 

response is to use significance coefficients of 

importance. Another way to solve the problem is to break 

down a major objective into smaller goals.  

9) XU Zhi-gang et al(2019), the future course of the IR 

system's evolution as well as its three-tiered system 

architecture management, network, and application were 

discussed in this paper. In the meantime, an analysis was 

conducted on the impact and influence of new 

technologies on the future development of intelligent 

robotics (IR), including artificial intelligence, vehicle-

integrated integration, intelligence parallel systems, and 

traffic information security. The application of IR will 

further lower the cost of technologies and equipment in 

autonomous driving, resulting in a safer, more stable, and 

effective traffic environment for autonomous driving in 

the future. This paper also methodically predicted the 

commercialization promotion route of IR technologies.  

 The research findings presented in this work are 

important because they will serve as a guide for IR 

technology research and development in the future as 

well as for engineering applications of IR. IR is a state-

of-the-art transportation hub that integrates artificial 

intelligence, materials science, sensing, computing, and 

communication technologies. This paper examines the 

fundamental ideas, important technologies, and four 

phases of the history of information retrieval (IR). It 

bases its proposal on the AHS system and suggests a 

three-tier architecture with an information management 

layer, a network communication layer, and a perception 

control layer. The first section provides the framework 

for a parallel IR system that blends virtual and real world 

elements. It emphasizes how the road will gradually 

advance from the "smart car, ordinary road" mode to the 

more sophisticated "smart car, smart road" stage. 

10) Bo Cao (2022) this paper uses the measurement data of a 

new railway special line as the original basis, adheres to 

the principles and procedures of railway design, and 

adopts the AUTO CAD Civil3D software in BIM 

technology to analyze and design the measurement data 

in order to explore the forward design application of BIM 

technology in the railway design industry. The overall 

concepts and procedures of terrain surface, slope design, 

and railway line design are analyzed through the 

software's surface analysis function in accordance with 

the railway design process, and the benefits of using 
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Civil3 D for railway design modeling are briefly 

examined. In parallel, the use of BIM technology for 

forward design in railway architecture is investigated.  

 As a result, it can be said that BIM technology 

greatly benefits the railway forward design process. Auto 

CAD Civli3 D software, for example, can do more than 

just generate terrain surfaces, balance earthworks, and 

design railway routes; it can also work in conjunction 

with Revit software to complete the three-dimensional 

design of railway subgrade. It was anticipated that this 

exploration would have some bearing on the future 

development of BIM technology in the railway sector. 

11) Ely Anaya Rivera et al (2024), The impact of geometrical 

and physical parameters on highway design speeds 

which are crucial for traffic efficiency and safety is 

examined in this manuscript. A discussion of classical 

dynamics in an undergraduate automotive technology 

engineering class served as the basis for this 

investigation into the effects of various 

geometrophysical factors on a vehicle's dynamics over 

pavement surfaces. The primary goals of this work are to 

clarify the complexities involved in calculating safe 

design speeds from an applied sciences perspective and 

to advocate for a reassessment of the current regulations 

in order to improve highway safety and design. 

 The results of this study highlight the need for 

experimental research to fully determine. These effects 

are likely to be more pronounced in scenarios involving 

extreme conditions, such as vehicle motion on race 

tracks, competitions, or park attractions, indicating the 

need for more targeted research. 

12) Marco Montoya-Alcaraz et al (2020), the goal of this 

research is to create a practical process for evaluating and 

identifying risks that encourage accidents among users of 

the road, with the ultimate goal of enhancing safety via 

the application and technical utilization of effective 

strategies. The fact that traffic accidents are a worldwide 

problem makes this proposal relevant. This project 

integrates data on accidents and pavement surface 

conditions, geometric design performance, traffic signal 

analysis, and road safety devices using geodetic 

techniques. It is situated in the Centinela–La Rumorosa 

highway in the Baja California mountain range in 

Mexico.  

 The process, it is concluded, helps identify risk areas 

that encourage accidents and creates a risk reduction plan 

to assist future decision-making that ensures improved 

performance for road users. It is also emphasized that 

road safety analysis needs to be an ongoing process for 

those who manage, plan, and construct the road network. 

13) Nagrajaraddi S et al (2023), the goal of the paper is to use 

Autodesk Infraworks 360 software as a BIM tool to 

geometrically design a chosen rural road that spans 2.2 

kilometers. The primary goal is to assess how different 

sight distances are affected by changing speed 

parameters on a chosen arterial road by designing in 

accordance with Indian Road Congress code standards, 

specifications, and practices. In accordance with codal 

specification, the road model is calibrated. The road 

model is examined to determine the sight distance that is 

required for different speed variations in relation to the 

roadway's standard design speed as specified by the 

codal specifications. Using the BIM tool, it is also 

possible to predict the impact of sight distance with 

different design speeds, sight failure conditions, sight 

obstruction, and accident zone. 

 The software was verified in relation to the curve's 

radius, which came out to be 90 meters and had to be 

precisely the same according to IRC formula guidelines 

(IRC 73-1980). In order to confirm the driver's safety on 

the planned road, different design speeds were taken into 

consideration and the stopping sight distance was 

verified using the IRC guidelines. Maximum sight failure 

and accident zones were measured at 80 kmph and 

313.087 m, respectively; at 50 kmph, the maximum sight 

failure and accident zones were measured at 21.74 m and 

27.791 m, respectively. Traffic safety signs must be 

installed because the road's alignment prevents it from 

negating these values. 

14) S.A. Raji et al (2017), this paper uses AutoCAD Civil 3D 

software to present a complete geometric design of a 

typical highway. The project's objective was to show 

how roadway geometric design can be completed 

quickly, easily, and precisely. The process for designing 

roads with AutoCAD Civil 3D has been demonstrated. 

The same road was also manually geometrically 

designed, and the outcomes compared favorably to 

AutoCAD Civil 3D’s. 

 According to the final findings, Auto CAD 3D was 

determined to be a more appropriate program for 

designing roads safely. The design process for highway 

geometric design can be finished quickly, easily, and 

with remarkable precision when AutoCAD Civil 3D is 

used. These features of AutoCAD Civil 3D remove the 

main drawbacks of the labor-intensive, time-consuming, 

and extremely error-prone manual design method. 

15) ManojMandal et al (2019), this paper uses AutoCAD 

Civil 3D software to provide a comprehensive geometric 

road design. AutoCAD Civil 3D associate design and 

production drafting, which significantly shortens the 

time required to evaluate various scenarios and apply 

design modifications. Although a lot of factors go into 

designing a highway, a suitable geometric design should 

aim to provide the best possible traffic operation 

efficiency along with satisfactory safety measures at a 

reasonable cost. 

 According to the findings, AutoCAD Civil 3D was 

found to be beneficial in helping to finish the design 

process quickly and comfortably while also saving a 

significant amount of time and effort. We can effectively 

align a road that is sound and feasible by gathering traffic 

data and examining the current study area. The 

requirement for an ideal transition curve is satisfied by 

the spiral transition curve. Every curve in the project is a 

plot in the IRC Standard. Maximum horizontal curves are 

1800 meters, minimum 120 meters, and maximum 15000 

meters for spiral curves; minimum 4500 meters for each. 

16) PayalGaikawad et al (2020), this paper uses AutoCAD 

Civil 3D to illustrate a typical roadway design.Design 

can be accomplished more easily and comfortably with 

the use of AutoCAD Civil 3D design software. Using 

survey data and topography gathered from LIDAR or 
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comparable technology, AUTOCAD civil 3D design is 

straightforward and easy to understand for building 

alignment. Following the demarcation of the alignment, 

the geometry can be examined and assessed using the 

civil 3D built-up software and the IRC standard and 

requirements. 

 It generated a vertical profile, provided horizontal 

alignment, and allowed for the establishment of cross-

segment based on the results. The application of Super 

Elevation was established. At the lowest possible cost, 

geometric design must provide the highest level of traffic 

flow efficiency and safety. Special consideration should 

be given to the planning of super elevation and road 

widening at horizontal geometry. Less propulsive force 

will come from sight distance and vertical alignment, 

which will reduce fuel consumption. 

17) G. M. Gibreel et al (1999), the extensive literature review 

on highway geometric design consistency, with a focus 

on two-lane rural highways in North America and 

Europe, is presented in this paper. Three primary areas of 

prior research on highway geometric design consistency 

are speed considerations, safety considerations, and 

performance considerations. The various impacts of 

geometric parameters on the operating speed prediction 

are taken into account when discussing speed 

considerations. 

 The findings demonstrate that a uniform highway 

design results in secure and efficient traffic flow. Low-

cost tactics have also been suggested to raise traffic flow 

and safety on highways. According to performance 

considerations, poorly designed locations are linked to 

high driver workloads and abrupt changes in highway 

alignment that do not match the driver's expectations. 

III. CONCLUSION  

In this paper we have reviewed several authors in which they 

have investigated different type of  highways and road by 

using Mx road, Google earth software and AutoCAD Civil 

3D like software. 
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