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 India is a country whose population is growing rapidly, indicating that traffic is also increases. The development of rural areas 

also increases its means furthering of transportation facilities are also developed.Roads offer a vital contribution to 

sustainability and economic growth, offering major social benefits. Roads are important for growth and development. Roads to 

open more regions and promote socio-economic development. The location of design for the centreline of the highway on the 

surface is called alignment. The primary requirement for alignment is to be short, easy, safe, and economical. Horizontal 

alignment, vertical alignment, and cross-section are the three main components of geometric design. This paper demonstrates the 

usual design of the roadway with the assistance of AutoCAD Civil 3D and manual method. It is modelling software helps to 

accomplish modeling in a convenient and relaxed way. Civil 3D modelling is quick and easy to understand to construct 

alignment.The objective of this project is to design the road alignment in a less time with high accuracy using Civil 3D. The 

geometric design manages the dimensions and layout of visible features of the road such as alignment, sight distance, 

cross-section and intersections. When geometric design performed manually, it is time-consuming and highly susceptible to very 

costly errors.The survey data is must be necessary for road creation. By utilizing a total station study can be completed quickly 

and can shorten the time. Total station is utilized for import the points in Civil 3D which is as x, y, z coordinates that are easting, 

northing, and elevation. These coordinates of the ground data is very useful to generate the surface, design the alignment and 

other geometric features. 
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1. INTRODUCTION 

 It is essential to plan and design the road with safe, 

efficient, economic and easy for the movement of traffic 

and collect the details of different studies. Geometric 

design plays a major role in every road and it is weighty 

in the road alignment. AutoCAD Civil 3D is a software 

application used by civil engineers and professionals to 

plan and design the projects. This project lavishes on a 

total geometric design of road using AutoCAD Civil 3D 

software. AutoCAD Civil 3D associate design and 

production drafting, greatly reducing the time it takes to 

implement design changes and assess multiple sets of 

circumstances. Although there are a number of factors 

influences the design of the highway, the suitable 

geometric design having the objective of giving optimum 

efficiency in traffic operation with contentment safety 

measures at a reasonable cost.In our modern age, 

transportation is vital nearly for all the activities in our 
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daily lives. There are several different modes, namely 

highway, rail, air and water transportation classified 

according to the vehicle and the movement type. Today, 

still the major part of the transportation worldwide is 

handled by highways. For efficient highway systems, 

land use planning and road network planning are critical 

concepts and they should be handled together. Different 

land uses generate distinct requirements and distinct 

network design strategies are to be established for 

distinct land uses in order to have sustainable transport 

by minimizing congestion and improving traffic safety. 

Therefore proper zoning plans and road network should 

be prepared to distribute the land use patterns, such as 

residential areas, shopping centers, trade areas, industrial 

facilities and others. The most significant aspect of 

highway engineering is the geometric design of 

highways. It deals with the dimension and design of the 

road's visible characteristics. The significance of road 

geometric design is to set the driver and car prerequisites, 

such as effectiveness, safety, etc. The features usually 

regarded are the cross section, sight distance, 

intersection, vertical alignment and horizontal alignment. 

Proper geometric design will assist to reduce accidents 

and their severity. The goal of geometric design is 

therefore to provide optimum effectiveness in traffic 

operation and maximum safety at reasonable price. Civil 

3D software is developed by Autodesk. Civil 3D is a 

software for engineering it is used for the design, plan 

and manage the civil engineering works including roads, 

highways, water, land development and rail. This 

software is usually used by civil engineers and other 

experts. Civil 3D is generally used to minimize the time 

of design and also evaluate multiple situations. It is also 

helps you to complete task in quickly, brilliant and all the 

more definitely. It is used to produce 3D models for 

projects on transportation, water or land projects while 

maintain relationships to source data, for example, 

contours, corridors and grading. Civil 3D is 

well-established in the civil engineering society and 

commonly used in various big and small construction 

projects.Highway geometry elements are expected to be 

selected, sized and positioned in a way that satisfies such 

design criteria as sight distance, vehicle stability, driver 

comfort, drainage, economy, and aesthetics. The design 

process involves some drafting and a number of analyses 

and calculations. The tasks which are usually performed 

by the design engineer include: creating the road 

alignment and plotting the road profile using coordinates 

(or bearings), stations and elevations; calculation of sight 

distances, radii of horizontal curves, and lengths of 

vertical curves; computation of earthwork quantities, and 

numerous other analyses and calculations aimed at 

finding the optimum alignment while satisfying design 

standards and constraints. The highway cross section 

shows the position and number of vehicle and bicycle 

lanes and sidewalks along with their cross slopes; 

shoulders, drainage ditches, etc. The aim of the project 

was to demonstrate how roadway geometric design can 

be performed in a very short time with much ease and 

precision. The road design procedure using AutoCAD 

Civil 3D has been presented. Manual geometric design of 

the same road was also performed, the results of which 

was compared favourably with that of AutoCAD Civil 

3D. 

 

Objectives of the project-  

1. To study the various geometric features of road. 

2. To study the role of the geometric features of road. 

3. To design geometric features by using civil 3D 

Software. 

4. To design geometric features by using manual 

method. 

5. To comparison study of geometric features using 

civil 3D software and manual method. 

6. To determine safe geometric features of a road to 

minimize the accident rate. 

 

2. LITERATURE REVIEW 

 In a National Highway project, the engineer has to 

plan, design and construct either a network of new roads 

or road link. Once a highway is constructed, 

development takes along the adjoining land and 

subsequent changes in alignment in geometric standards 

become very difficult. A badly aligned highway is not 

only a source of potential traffic hazard, but also causes a 

considerable increase in transportation cost and strain on 

the drivers and the passengers. Therefore, proper 

investigation and planning are most important in a road 

project, keeping in view the present day needs as well as 

the future development of the region. Transportation is 

responsible for the development of civilizations from 

very old times by meeting travel requirement of people 

and transport requirement of goods. In today's world, 

road and transport has become an integral part of every 
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human being. However it is observed that fatalities have 

shot up by half in the last 10 years About 1.2 million 

Indians were killed in car accidents over the past decade; 

on average one every four minutes, while 5.5 million 

were seriously injured. In India National highways 

comprise 1.7% of total road network, but carry about 40% 

of road traffic which contribute to 29% of total road traffic 

accidents. 

 

[1] Study of Geometric features of road and accident 

rate 

Sagar B. Patil1, Saniya Attar, DivyaDugani, Tejaswi 

Desai, SimranMahabri (2019), The objective of the study 

of geometric features of road and accident rate wants to 

find various geometric features of road using post-& pre- 

analysis approach. It affects geometric features and 

accident rate. The study is based on traffic volume. Major 

accidents occurred due to speed, horizontal radius, lack 

of visibility, super elevation, steep gradient, vertical 

gradient. A total of 18749 vehicles from 8.00am to 8.00pm 

on Waghbil road were collected (combined vehicles), for 

analysis approach. The analysis shows ratio of vehicle 

count for every 15 mins interval. Manual calculation was 

the purpose for this investigation. Road & human safety 

are the major consideration of the project, basic 

methodology for better understanding. Studying, 

analysing and determining is the basic approach of this 

project. In this study, we have studied site of Waghbil for 

the geometric features of the road as super elevation, 

horizontal radius, horizontal alignment, visibility, 

gradient and analysis is done. Hence, we can conclude 

that provision of bypass, speed limit signs, diverging 

signs and road studs should be made for safe driving to 

reduce accident rate. Preventive measures for 

Waghbilroad : For this road traffic is high. In order to 

reduce traffic speed limit signs and diverging signs 

should be provided. To reduce accident and safe drive, 

road studs should be provided at the curves. 

 

[2] Geometric Design of a Highway Using Autocad 

Civil 3d 

S.A. Raji, A. Zava, K. Jirgba, A.B. Osunkunle (2017), 

Roadway geometry design involves such tasks as 

creating the road alignment and plotting the alignment 

profile using bearings or coordinates (easting and 

northing), stations and elevations of points along the 

proposed route; calculation of sight distances, radii of 

horizontal curves, and lengths of vertical curves; 

computation of earthwork quantities, and numerous 

other analyses and calculations aimed at finding the 

optimum alignment while satisfying design standards 

and constraints. When performed manually, geometric 

design is very cumbersome, time-consuming and highly 

susceptible to very costly errors. Current trends are 

geared towards the use of computer programs for 

roadway geometry design. The programs offer amazing 

precision and save lots of time and effort. This paper 

presents a complete geometric design of a typical 

highway using AutoCAD Civil 3D software. The aim of 

the project was to demonstrate how roadway geometric 

design can be performed in a very short time with much 

ease and precision. The road design procedure using 

AutoCAD Civil 3D has been presented. Manual 

geometric design of the same road was also performed, 

the results of which was compared favourably with that 

of AutoCAD Civil 3D. The use of AutoCAD Civil 3D for 

highway geometric design makes the design process to 

be completed within a very short time and with much 

ease and amazing precision. These capabilities of 

AutoCAD Civil 3D eliminate the major disadvantages of 

the manual design approach that is cumbersome, time 

consuming and highly prone to costly errors. 

 

[3] A Study to the Geometric Design of Road Project 

Using Civil 3D 

YogeshBajpai, Er. Atul, Shivam Pandey (2019), — India is 

a country whose population is growing rapidly, 

indicating that traffic is also increases. The development 

of rural areas also increases its means furthering of 

transportation facilities are also developed. The 

geometric design manages the dimensions and layout of 

visible features of the road such as alignment, sight 

distance, cross-section and intersections. When geometric 

design performed manually, it is time-consuming and 

highly susceptible to very costly errors. In the present 

time, various software are available in market such as 

Bentley MX Road, HEADS, AutoCAD Civil 3D, etc are 

used to design the geometry of road. Current patterns are 

adapted to the utilization of computer programs for 

roadway geometry design. This software provides 

clarity, save times and effort to a user. The purpose of 

this paper is on the complete study to the geometric 

design of road project using Civil 3D Software. Civil 3D 

is a software for engineering it is used for the design, 
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plan and manage the civil engineering works. This 

software is generally used by experts and civil engineers. 

The objective of this project is to design the road 

alignment in a less time with high accuracy using Civil 

3D. The survey data is must be necessary for road 

creation. By utilizing a total station study can be 

completed quickly and can shorten the time. Total station 

is utilized for import the points in Civil 3D which is as x, 

y, z coordinates that are easting, northing, and elevation. 

These coordinates of the ground data is very useful to 

generate the surface, design the alignment and other 

geometric features. 

 

[4] A study of geometric design of roadway using Civil 

3D 2020 

AkashSurendraKolamkar, Prof.Kalyani P. Nichat (2020), 

India is a country whose population is growing rapidly, 

indicating that traffic is also increases. The development 

of rural areas also increases its means furthering of 

transportation facilities are also developed. The 

geometric design manages the dimensions and layout of 

visible features of the road such as alignment, sight 

distance, cross-section, and intersections. The basic object 

is optimizing efficient traffic and safety of highway and 

minimizing cost and environmental damages. Design the 

road knows about the fundamental of road geometric 

and next step to upgrade their value is by learning 

software for use of the essential information. Geometric 

Design of road involves such tasks as creating the road 

alignment and plotting the alignment profile using 

bearings or coordinates (easting and northing), stations 

and elevations of points along the proposed route, 

lengths of vertical curves, computation of earthwork 

quantities, and numerous other analyses and calculations 

aimed at finding the optimum alignment while satisfying 

design standards and constraints. When geometric 

design performed manually, it is time-consuming and 

highly susceptible to very costly errors. In the present 

time, various software is available in market such as 

Bentley MX Road, AutoCAD Civil 3D, etc. are used to 

design the geometry of road. Current patterns are 

adapted to the utilization of computer programs for 

roadway geometry design. This dissertation presents a 

complete geometric design of road project using 

AutoCAD Civil 3D software. The main aim of the project 

is to display how geometric design can be performed in a 

very short time with accuracy. The road design 

procedure using AutoCAD Civil 3D has been presented. 

This software provides clarity, save times and effort to a 

user. Civil 3D is software for engineering it is used for the 

design, plan and manage the civil engineering works. 

This software is generally used by experts and civil 

engineers. 

 

[5] A Study to the Geometric Design of Road Project 

Using Civil 3D 

Ashish Kale, Vishal Gajghate, RavinaPotey (2021), In the 

present trend, geometric design is an important 

component and having a great effect while aligning a 

new road. Geometric design is a backbone of any 

alignment of road. It deals with cross sectional elements, 

sight distance considerations, horizontal alignment and 

vertical alignment details, intersection elements and it is 

relaying on the important factors such as design speed, 

topography or terrain, traffic factors, design hourly 

volume and capacity, environmental and other factors. 

While aligning a new road, it should be short, easy, safe 

and economic and it is expected to be comfort and safe 

for the movement. The geometric structure of the roads 

has three fundamental parts, which are horizontal, 

vertical, cross-sectional orientation. Which, when 

combined, give a 3-dimensional road layout. Horizontal 

alignment consists of three geometric components, 

including curves, tangents, and transitions. Vertical 

alignment is a longitudinal section, together with 

geometric additives such as crest curves, sag curves, and 

gradients. Highway geometry formulations depend on 

selection, estimated and thus act by certain design 

standards as sight distance, vehicle stability, driver 

consolation, drainage, economy, and aesthetics. 

Numerous Computations and Measurements pursue 

design process. The civil 3D upgrade has modified this 

paradigm so that both design and development are 

carried out concurrently. When performed manually, 

geometrical design can be very cumbersome, 

time-consuming, and quite helpless to costly blunders, 

the traditional technique is also based, in particular, on a 

twodimensional analysis that does not ensure a pleasant 

layout. The goal of this study is to show how geometrical 

design is done quickly and perfectly in a short period to 

enable professionals from those in the developing world 

to use road design. This paper shows a typical design of 

the highway with the support of AutoCAD Civil 3D that 

saves time and energy. Highway design faces 
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tremendous challenges without 3D modeling. It 

consumes a lot of effort to cut and fill that amounts. The 

volume computing approach can be used. 

  

3. PROPOSEED METHODOLOGY 

 

a. STUDY AREA& SITE LOCATION 

[National Highway 53, Nagpur, Gondia, Maharashtra] 

The Bombay-Nagpur-Calcutta Road is the only national 

highway passing through the district, which covers a 

total distance of 99.37 km.  

 

Bombay-Nagpur-Calcutta Road: This is the only national 

highway passing through Bhandara district. Leaving 

Nagpur district it enters the western border of Bhandara 

district at mile No. 32/0 near Kharbi village and leaves 

the district at mile No. 92/4 near village Sirpur. It runs 

through the entire length of the district (through 

Bhandara and Sakolitahsils). The total length of the road 

in the district is 60 miles and 4 furlongs (97.37 km). It 

crosses Chulband, Wainganga and Bagh rivers in its 

course over which bridges have been constructed. There 

are five major bridges on this road:—(1) Wainganga river 

bridge in mile No. 39/0, (2) a bridge in mile No. 41/5, (3) a 

bridge in mile No. 64/2, (4) a bridge on Chulband river in 

mile No. 69/5 and (5) a bridge on Bagh river in mile No. 

92/4. It crosses Jabalpur-Chanda Fort narrow gauge 

railway line near Soundad in mile No. 68/7 and the 

Bhandara Road-Jawaharnagar broad gauge railway line 

near Bhandara in mile No. 37/4. It touches the following 

places at the distance (mile number) indicated against 

them:—Shahapur 32/5, Bhandara town 38, Kardha 39/6, 

Dhargaon 41, Gadegaon 47/6. Lakhani 51, Sakoli 62, 

Soundad 68, Sawangi 71, Kohamara 72, Duggipar 73, 

Deori 87, and Sirpur 92/4. 

 
[Fig.3.1: Map of National Highway 53, Nagpur, Gondia, 

Maharashtra] 

3.2 Survey Data Collection 

The existing ground surface data are required for 

designing the geometry of highways. The survey 

information of the proposed route was obtained from the 

firm handling the development of the road. The survey 

information included Easting, Northing and elevations of 

points along the proposed route. 

 

3.3 Design Criteria  

The following design criteria based on the Geometric 

design standards manual (IRC: SP: 20 – 2002) were 

assigned to the horizontal geometry of the center line and 

also to the profile and cross section of the roadway.  

 Design speed = 65 km/h  

 Superelevation rate = max 7%  

 Coefficient of Friction = 0.15  

 Minimum K for sag curves = 33  

 Minimum K for crest curves = 17  

 Roadway width = 7.5 m  

 Carriageway width = 3.75 m  

 Shoulder width = 1.875 m 

 

3.4 Design Procedure 

 Create Surface.  

 Import point files (comprising northing, elevation 

and easting and saved in Excel format) into the 

AutoCAD Civil 3D environment.  

 Create alignment with the alignment creation tool.  

 Calculate superelevation from the given alignment.  

 Apply the IRC design criteria in this project.  

 Create surface profile.  

 Create grade line and vertical curves using the 

profile creation tools.  

 Create the Assembly. The assembly is constructed by 

adding individual subassembly.  

 Create a corridor, a 3D model representation that 

consists of a combination of vertical, horizontal and 

crosssectional elements. Corridors also used to 

calculate earthwork quantity, perform sight distance 

analysis and find data for construction purposes.  

 Generate volume table report.  

 Generate perspective view. 

 

3.5 Horizontal Alignment Design 

The horizontal alignment of a road describes its 

orientation and location in plan view. It consists of three 

geometric components, including tangents (straight 
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sections), circular curves and transition spirals between 

tangents and curves. Proper design of alignment is 

increases the highway capacities and also improves the 

design speed performance. In Excel format, survey data 

comprising easting, northing, and elevations was import 

into the Civil 3D. This produced the existing surface of 

the ground automatically. The alignment creation tool 

was used to draw the road alignment after specifying the 

design requirements to be applied on the alignment. 

Using the ' Geometry Editor ' tool, the spiral and circular 

curves were drawn and obtained alignment curve report. 

 

Radius of Horizontal Curve: 

The radius of the horizontal curve is an important design 

aspect of the geometric design. The maximum 

comfortable speed on a horizontal curve depends on the 

radius of the curve. Although it is possible to design the 

curve with maximum superelevation and coefficient of 

friction, it is not desirable because re-alignment would be 

required if the design speed is increased in future. 

Therefore, a ruling minimum radius  can be 

derived by assuming maximum superelevation and 

coefficient of friction. 

 

(1) 

Ideally, the radius of the curve should be higher 

than . However, very large curves are also not 

desirable. Setting out large curves in the field becomes 

difficult. In addition, it also enhances driving strain. 

Design of super-elevation: 

For fast moving vehicles, providing higher 

superelevation without considering coefficient of friction 

is safe, i.e. centrifugal force is fully counteracted by the 

weight of the vehicle or superelevation. For slow moving 

vehicles, providing lower superelevation considering 

coefficient of friction is safe, i.e.centrifugal force is 

counteracted by superelevation and coefficient of friction 

.IRC suggests following design procedure: 

Step (1) Find e for 75 percent of design speed, neglecting 

f,  

i.e e1 = (0.75v)2/gR . 

Step(2) If e1 ≤ 0.07, then e = e1 = (0.75v)2/gR , else if e1 > 

0.07 go to step 3. 

Step(3) Find f1 for the design speed and max e, 

i.e  f1 = v2/gR - e = v2/gR – 0.07. 

 If f1 < 0:15, then the maximum 

e = 0.07 is safe for the design speed, else go to step 4. 

Step(4) Find the allowable speed va for the maximum e = 

0.07 and f = 0.15,  

va = √0.22gR    

If va≥ v then the design is adequate, otherwise use speed 

adopt control measures or look for speed control 

measures. 

 

AutoCAD Civil 3D Design Procedure- 

 Import survey data (comprising easting, northing 

and levels and saved in Note Pad format) into the 

AutoCAD Civil 3D environment.  

 Create existing ground surface  

 Create alignment by linking points on the existing 

ground using polyline  

 Apply the design criteria. In this project, the 

AASHTO design criteria was selected.  

 Generate the existing ground profile.  

 Create the formation level (finished) using the profile 

creation tools.  

 Create the Assembly, which defines the 

cross-sectional component of the design. The 

assembly is constructed by connecting individual 

subassembly objects.  

 Create the corridor, which is the resulting dynamic 

3D model representation built from the combination 

of horizontal, vertical and cross-sectional design 

elements. Corridors may be used to calculate 

earthworks and quantity takeoffs, to perform sight 

and visual analysis, to generate surfaces, and to 

extract information for construction purposes.  

 Generate volume table report. 

 

4. RESULTS AND DISCUSSIONS 

Horizontal Alignment Design 

In Excel format, survey data comprising easting, 

northing, and elevations was import into the Civil 3D. 

This produced the existing surface of the ground 

automatically. The alignment creation tool was used to 

draw the road alignment after specifying the design 

requirements to be applied on the alignment. Using the ' 

Geometry Editor ' tool, the spiral and circular curves 

were drawn and obtained alignment curve report. 
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[Fig.4.1: Horizontal Alignment generated by AutoCAD 

Civil 3D Software] 

b. Vertical Alignment Design 

Vertical alignment is defined as the longitudinal section 

of the road. It consists of vertical curves and gradients, it 

also influence the comfort in vehicles movement at high 

speeds, sight distance and stopping distance. When the 

horizontal alignment is fixed, vertical alignment can then 

be created. To do this, first the horizontal alignment 

ground profile is developed and then the vertical 

alignment is produced on the perspective of the profile. 

Profile geometry was chosen by applying minimum K 

design standards for vertical curves of sag and crest that 

meet the basic prerequisites for stopping sight distance, 

accessibility and appearance criteria. 

Vertical curve lengths were also calculated manually 

using the formula, 

L=KA  

Where , 

K= length required for a 1% change of grade.  

L = vertical curve length.  

A = change of grade in %. 

 
[Fig.4.2: Vertical alignment generated by AutoCAD 

Civil 3D Software] 

c. Super-elevation 

Superelevation is the transverse slope offered to 

counteract the centrifugal force effect and decrease the 

vehicle tendency to overturn and skid laterally outward 

by raising the pavement's outer edge toward the inner 

edge. Superelevation is described after the horizontal 

curve radius is determined. Superelevation is applied to 

the alignment segment via the command "Edit 

Superelevation." 

 

 
[Fig.4.3: Super-elevation View generated by AutoCAD 

Civil 3D Software] 

 

d. Assemblies 

Assembly is used for defining of platform in Civil 3D 

Software. „Subassembly‟ command is a part of platform, 

Assembly that indicates such as shoulder, median, lane 

for creating typical cross section of road. Right and left 

parts are added center of platform with subassemblies. 

There are two probabilities for creating assembly as using 

existed subassemblies or creating subassemblies by 

oneself. 

  

 
[Fig.4.4: Assembly generated by AutoCAD Civil 3D 

Software] 
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e. Cut and Fill Calculation 

A feature within AutoCAD Civil 3D allows to calculate 

the earthwork required on a project within a few seconds. 

After generating the ground surface and the suggested 

completed grade surface, AutoCAD Civil 3D makes it 

simple to generate a comparison surface that highlights 

the difference in elevation and calculates the volume 

between the two surfaces. The earthwork calculation 

process begins by clicking ' Surfaces ' on the Modify tab.

 

 

f. Perspective view using Drive command 

 

Select Drive command in Analyze menu and select your 

alignment, Feature line. Adjust the parameters and select 

play/pause button to drive through the corridor. 

 

 

[Fig.4.5: Perspective viewgenerated by AutoCAD Civil 

3D Software] 

  

 

5. CONCLUSION 

Highways are expected to guarantee users’ comfort and 

safety, to permit efficient traffic operation, and at the 

same time attract the least possible cost in construction 

and maintenance. Highways are also expected to cause 

minimum damage to the environment and be 

aesthetically pleasing in their finished form. Geometric 

design is the means through which these demands are 

met. As the American Association of State Highway and 

Transportation Officials (AASHTO) puts it, “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 



  

 

 
131  International Journal for Modern Trends in Science and Technology 

 

 

and compatible with social and environmental 

circumstances surrounding the road”. 

 

 The geometry of the road was intended in 

accordance with the IRC and also regarded all safety 

measures. 

 AutoCAD Civil 3D helps to complete the design 

process in a relaxed and comfortable way within time 

and also it preserves a lot of time and effort. 

 Collection of traffic data, the examination of the 

existing study area helps us to align the road which is 

feasible and sound in an effective way.  

 Horizontal alignment was created. Vertical profile 

was drafted. Working cross section is being created. 

 AutoCAD Civil 3D enables to finish the design 

process in a relaxed and comfortable manner in time 

and also maintains a lot of time and effort.  

 Superelevation was calculated and implemented.  

 The capacities of AutoCAD Civil 3D eliminate the 

significant disadvantages of a manual design 

strategy that is cumbersome, time-consuming and 

extremely susceptible to expensive mistakes.  

 The entire geometric layout of the road using 

AutoCAD civil 3D is presented in this project. 
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