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ABSTRACT 

Construction industry plays a major role in the economic development of a Nation. Trade and 

commerce in any country have always depended on the construction industry to deliver the 

infrastructure facilities promptly. In the construction of National highway No: 65, a crucial 

observation is made. There had been certain strategies utilised in the process of starting the 

project, in which I had a keen observation and been listed in their potential domains. In the 

construction of National No: 65, a crucial observation is made. There had been certain strategies 

utilised in the process of starting the project, Because of the nature of the link between its 

activities and execution style, these approaches have been shown to be insufficient for 

scheduling projects such as motorways. These are known as linear projects, and they generally 

consist of activities that cover the whole project's duration, with subsequent activities 

progressing at the same time while preserving a buffer time and distance between them. 

KEYWORDS:Linear Construction, Road Projects, Construction industry 

INTRODUCTION 

Competition, time, space and resources, as well as penalties and incentives, have always played 

an important role in deciding whether or not a building project can be completed successfully. 

Invariably, a well-planned and thoroughly prepared project helps directly or indirectly to the 

growth of any country. Bar charts, milestone charts, and network approaches and software 

packages based on these techniques are used to plan and schedule construction projects. Slack 

time between tasks and key pathways may be found using scheduling tools, which aid the project 

manager in making decisions. The scheduler (project manager) uses this data to tweak and 
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rearrange the project's operations in order to get the job done as efficiently as possible. 

Predicting when a project will be completed or how long it will take relies heavily on 

determining the likely production rates of the various activities involved and allocating resources 

accordingly. The whole project time is taken into consideration while allocating the time for each 

task. It is possible to establish production rates for different project activities using standard data 

books for rate analysis in construction projects. 

At this time, the Critical Path Method (CPM) is the primary method used to plan ordinary linear 

construction projects, such as railroads and roads. When it comes to planning and scheduling 

linear projects, research have shown that CPM has limits. A novel scheduling approach, the 

Linear Scheduling Method (LSM), has slowly gained interest in academic circles in contrast to 

the constraints of the CPM. LSM maintains the continuity of the resource when used to linear 

projects. In addition, this approach is straightforward, understandable, and easy to implement. 

One of the most critical factors in construction planning and management is the production rate, 

which has special importance in process planning. Production rates of activities are advantageous 

for linear construction projects in terms of the formulation and accuracy of linear schedules. 

Using LSM, it is possible to identify the production rate of each work process by the gradient. 

There are a number of factors that may impact the production pace of a linear project. CPM does 

not take production rate into account and so cannot be optimized. 

There is a problem with LSM's lack of computer programming, according to Mubarak. 

Production rate and rate float are especially important when computer programs are used to 

create automated linear scheduling because of their direct impact on the efficiency and accuracy 

of the outcome. Production rates have traditionally been viewed as a constant, which has led to 

the denial of dynamic scheduling and impeded the adoption of LSM. 

Mathematical concepts are used to examine the production rate in the time-distance two-

dimensional coordinate system as part of this research. It provides an algorithm for determining 

production rate in crucial activity sequences based on a novel technique presented in the 
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research. These equations are evaluated for their ability to calculate the critical route of linear 

scheduling. 

For projects like highway construction or multi-unit housing developments, it is widely accepted 

that bar charts and network-based scheduling methods like the critical path method (CPM) are 

not the best tools for projects that include activities of a linear or repetitive nature at various 

locations (either horizontally or vertically). However, planners and schedulers, particularly in the 

US, still heavily rely on both approaches for these projects, despite the limitations of bar charts 

and network-based scheduling methods as follows: 

• Only one dimension may be considered in both techniques. There is no way to measure the 

effectiveness of all of the activities. 

• They are unable to produce an exact timetable due to the lack of time resolution in their 

workdays. 

• In both systems, the utilization of rectangular regions is inefficient in a visual depiction. 

Instead, for linear and repetitive projects that include the additional dimension of location, 

different solutions have been developed in tandem with bar charts and network-based methods. 

These alternative methods have been referred to as such in the literature by Kenley and Seppanen 

(2009): 

 Harmonograms.  

 Repetitive scheduling method. 

 Vertical production method.  

 Time-location matrix model.  

 Time-space scheduling method.  

 Disturbance scheduling.  
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 Horizontal and vertical logic scheduling for multistory projects.  

 Horizontal and vertical scheduling.  

 Multiple repetitive construction process. 

 Representing construction. 

 Time versus distance diagrams.  

 Linear balance charts.  

 Velocity diagrams. 

Currently, the most widely used names are repetitive scheduling method, location-based 

scheduling method and linear scheduling method. LSM is used in this report to refer to the 

scheduling technique for projects that are linear, repetitive, and location-based. 

LINEAR PROJECTS 

A construction project is made up of a series of distinct or intertwined operations. To put it more 

succinctly: in discrete systems, the start or progress of an action relies on the completion of an 

earlier activity, whereas progress in continuous systems is continuous. It doesn't matter where an 

activity is taking place as long as the project's linearity is limited to a few miles in any given 

direction. Either a vertical or a horizontal line may be considered linear. Typical instances of 

vertical linearity are skyscrapers and towers, whereas horizontal linearity includes projects such 

as roads, trains, pipelines, etc. 

Network-based methodologies can only be used to find key pathways and floats for projects with 

discrete activities, which is characteristic of activities in building construction projects that lack 

vertical and horizontal linearity. However, these strategies fall short when used in situations 

involving spatial and continuous interactions, such as road construction or high-rise building 

construction, in order to provide the project manager with the necessary information (Johnston 

1981). Diversion, clearing, earthwork, embankment, sub-base, sub-grade and asphalting are the 
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customary sequence of operations in road construction based on an examination of the schedules 

published by some of the main road contractors. As evident from this list of activities, a variety 

of discrete and linear activities are involved in road construction. A construction project's 

discrete operations, such as culverts and underpasses, are comparable in that they only occur in 

certain places along a route. Linear activities, such as clearing, earthwork, base course, 

macadam, and asphalt, make up the majority of road projects' activity categories. They occur 

over the whole length of the road project, and subsequent activities advance as the previous ones 

continue. In addition, road projects are divided into parts based on the availability of working 

space and resources, with the same crew working on each segment or with distinct crews 

working on each sector. During extended stretches, crew assignments may be made for the next 

operations, even if the previous activities are still in process. In addition, road projects are 

defined by a series of activities that span the length of the project at different points. The 

standard techniques of scheduling linear projects will provide inaccurate results for projects of 

this kind. 

SECTIONS OF A ROAD 

Layers of a road's cross section are shown in Figure 1, which is a basic diagram to depict this 

cross section. In accordance with industry standards, these layers' thicknesses, pavement 

compositions, and other characteristics like materials are specified. 

1. Subgrade layer 

2. Subbase layer 

3. Base course 

4. Surface course/Wearing course 

A pavement's lifespan is determined less by its wearing course than by its subgrade. To a large 

extent, the subgrade's performance is determined by a variety of factors, including its load 

bearing capability, moisture content, shrinkage, and swelling. The purpose of capping layers is to 
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strengthen weak subgrades. A granular kind of material is often used to establish a working 

platform for the subbase layers. 

An additional layer of gravel, known as the subbase, is often laid on top of the subgrade. Clean 

and clear of organic materials, it may be compacted with a roller. Specified requirements must be 

met by the material. It is possible to lower subgrade traffic stress levels to a manageable level. 

As a drainage layer between the subgrade and the road base, capillary action prevents water from 

flowing upwards onto the roadway. 

Below the wearing course are the road base and base course, which are exposed to heavy loads. 

They are made of high-quality materials in accordance with codal guidelines. 

 

Figure 1. Typical Sections of a Road 

Surface course or wear course is the top layer of the pavement that is directly in touch with the 

vehicle's wheel load. Bituminous pavements built to industry standards are often used for the 

topmost layers. 

LINEAR SCHEDULING METHOD 

In the case of linear building projects, LSM is a novel approach of planning. LSM employs 

rectangular coordinates to define a linear project's construction schedule plan in accordance with 

the peculiarities of linear construction projects. Location is shown by the horizontal axis, while 

movement over time is depicted by the vertical axis. Using a two-dimensional coordinate system, 

each project may be represented by a set of icons based on its construction time and location. It 
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is an issue that Jafari and Moslehi investigate in which they try to minimize the number of tasks 

that are late. The issue is shown to be NP-hard. The B&B approach can handle 28-job difficulties 

fast, as shown by the outcomes of 1,800 example problems, and in other groups, bigger problems 

are also addressed. A combination of linear scheduling methods and constraint programming 

approaches was utilized to solve the scheduling issues experienced during building of a railroad 

line. Additionally, a time-optimization model including the notion of multi-skilling to combine 

single/multiple-skilled teams to optimize job performance has been developed. Constrained 

programming (CP) is utilized to solve combinatorial scheduling issues and numerous heuristic 

principles concerning schedules are used to improve problem solution efficiency. 

Linear activities, Bar Activities, and Block Activities are the three categories of building 

activities for a linear project. It is possible to further split the three sorts of activities into two 

groups based on whether or not they are ongoing constructions. 

Figure 2 depicts the scheduling of the five activities in terms of time and location, and the slope 

in the figure shows the activity's output rate. The user can readily comprehend the information 

offered, including the production rate, the status of the project, and the constraints imposed by 

nearby operations at a given time or place. Examples of linear and nonlinear activities are B 

(block), D (bar), A, C, and E (linear). A and C have a minimum time limitation, while C and E 

have a minimum distance constraint. Figure 2 depicts the project's critical path, which is shown 

in bold on the graph. 

A critical route approach for determining LSM program was suggested in the research of critical 

path methods. But this method overlooks a lot of predecessors and descendants. Harris provided 

a new approach for determining the CAP of LSM for linear projects based on working process 

logic and production rate; the researcher examined the maximum time constraints and maximum 

distance constraints between activities on the basis of the minimum time and distance 

constraints. In comparison to Rowing’s &Harmelink, this method is easier to understand and 

yields more accurate findings. RCPM measures the efficiency of the resource-constrained critical 

path technique by comparing it to five similar prior studies. According to this comparison, the 
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RCPM approach outperforms other methods when it comes to finding resource connections and 

alternative schedules. 

 

Figure 2  Schematic Diagram of a Simple Linear Scheduling Project 

1. Linear scheduling method in construction management 

Repetitively conducting a set of projects at each site is a construction management strategy. 

Highway building and airport runway developments are two examples of significant projects that 

employ this strategy. Planning a linear construction project is critical to ensure that the crew's 

work does not interfere with the work of other employees. 

It's vital to keep in mind that typical methods of planning and scheduling linear building projects 

don't take into consideration the many variables that come into play while doing so. Line-of-

balance and vertical production methods are often used to optimize the planning and scheduling 

of linear building projects. 

2. Building a road with the linear scheduling method 

Using this linear scheduling technique example, "A" is the starting point of the road, and "E" is 

the end point. Each of the lettered segments corresponds to a certain stretch of road that will be 
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constructed in sequence. Numerous repeated processes are shown by the numbered bars, such as 

the preparation of the site and the pouring of concrete. 

It's easy to see that the identical set of monotonous activities would be repeated throughout every 

stretch of road. Tasks one and two on road segment A are done, and the pattern goes further. 

Despite the lack of detail in this model, it provides a clear sense of the project's scope while yet 

being able to be put into action. 

3. Diagrammatic Presentation 

Using a time–distance diagram, a project manager may visually display a time timeline for all 

sorts of long-distance construction projects such as pipelines and train lines. It's important to note 

that all activities in a time–distance diagram are shown on both the time and distance 

dimensions. This enables the display of not only the activity's location but also its progress 

direction and pace. Geometric forms may be used to represent how the work site has been 

occupied over time, allowing conflicting access to be seen visually. In order to distinguish 

between various sorts of activities, different color schemes, fill patterns, line types, and specific 

symbols are used to do so. It is common practice to depict a time–distance diagram with a 

symbolic painting along the distance axis. A time–distance diagram has the benefit of showing 

all observable building activity on one figure. As the name implies, this kind of graph has two 

axes, one representing time and the other representing place. time may be indicated in minutes 

(for overnight construction of railroad modification projects such as the installation of switches) 

or years (for massive construction). 

CONCLUSION 

In the adjustment process of the schedule, the adjusted parameters can be obtained firstly, 

including the new start and end time of the adjusted schedule. On the basis of these time 

parameters, production rate after adjustment is obtained by means of the calculation method of 

production rate presented above. On the basis of the new rate, managers can recombine the 

sources and process adjustment accordingly, which is useful to make the subsequent activities 

meet the needs of new production rate in the further construction process. That is, for the 
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optimization and adjustment of the schedules, the role of the production rate is to determine the 

allocation of the resource.This study constructs a new method to present the production rate 

within the frame of LSM, which can achieve dynamic adjustment of the rate. This method is 

based on the linear feature of the linear production activities in the time-distance two-

dimensional coordinate system, and the proportional characteristics between the slope and the 

production rate. The study presents a geometric algorithm to calculate production rate float in the 

critical sequence. The method can be illustrated by independent graph, and easy to achieve LSM 

automatic illustration by programming, which will provide mathematical supports for dynamic 

adjustment in LSM critical path. This research imply explain the linear programming models and 

its applications in the field of Project Management, where in the first part talked about 

introduction and a quick review of the general applications of linear Programming in the real 

world, In the second part it was dealt talk about some research which addressed The Application 

of Linear Programming that nearby field, and it was discussed in part three it was explain 

Introduction to Operations Research as access to a Linear Programming models and it was dealt 

explain the Graphical Solution Method, The Simplex Method and The Binary Variables Method, 

and in the fourth Part it was dealt with one of Linear Programming Applications in tasks of 

Project Management Offices of Engineering projects which studies evaluation and selection of 

Bids that should entering and participate in it and how to determine the right price to enter this 

Bid and probability of gaining it, In part five has been mentioned the conclusions of this study, 

as well as some of the topics that scholars can complete their studies until it was achieve the 

highest benefit and focus our effort and our thought. 
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