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ABSTRACT

This project was aimed at carrying out as As-built survey of Honeywell Estate , with the objective of proper reconnaissance which involves office and field work, it covers the area of  hectares .Therefore, a proper plan must be in place and be followed as to where buildings are  located, not only so but also after construction confirms its compliance to the design, as well as update, and this process is called an As-built survey. This will make all buildings within the study area have a touch of expertise in it and reduce assumptions as to the conformity of buildings to their design plan. The data acquisition was done using the ground survey method and acquisition of the building plan from the physical planning unit. The data acquired were processed using AutoCAD 2016 and Microsoft Excel.

Keywords: As-built, plan, overlay, database, and ground survey.

CHAPTER ONE

1.0
INTRODUCTION

1.1
BACKGROUND OF THE STUDY

The type of surveying known as As-built Survey depicts property as it is built at a particular point in time. While a pre-construction survey is performed to document conditions prior to construction work being performed, the As-Built survey is conducted to show the current state of the site at various stages throughout the duration of a project. It also serves as a close-out document to verify that the work authorized was completed to plans and in compliance with all relevant standards and regulations. The purpose of the as-built survey also commonly called a' physical survey' is to show the property as it is built at a particular point in time. An As-Built survey builds upon the base map of a project and includes research at local agencies, ground-level topography data, and the documentation of visible site improvements. The advantage of this survey is that the new Base Map can be updated to show the current conditions of the site. Also, anas-built survey is carried out during or immediately after a construction project for the purpose of record keeping, completion evaluation and payment purposes. Therefore, surveying plays a key role in development of one's environment as defined above for knowing the precise measurement of an area and the representation of all this measurement on plan for reference purpose. Property surveys, as the name implies involves in establishing property corners, boundaries and area of land parcels. They are also termed land survey and boundary surveys.. (www.partnersi.com)
As-built survey is an aspect of surveying performed to verify whether a part of improvement or monument have been built according to design plan or codes. As-built survey is carried out during or immediately after a construction project for record, completion evaluation and payment purposes, an as-built survey also known as executed survey "documents the location of the recently constructed elements that are subject to completion evaluation. As-built surveys are typically presented in red or redline an overplayed over existing design plan for direct comparison with design information. It is essential, in that if the pin documenting the size, details and location of improvement. The resultant document as-built plan seeks to depict the finished condition of the work as was actually done. As built survey of Honeywell Estate Along Oke Ose/Oke Oyi is the term used to describe residential development that are higher than standard low density, but not so high that they might be regarded as high density housing(www.wikipedia).

The necessity of As-built survey in survey profession in general cannot be over emphasized, as it guide surveyors and engineer's in ascertaining the level of variation or discrepancies in the process of fixing their monuments or stakes equal to the original design. As-built survey is carried out to study the setting out data variation with respect to the design plan and also managing construction work from its middle stage to the final stage (www.geogialandsurveying .com). However, for subsequent planning of new improvements, the final location of all available details and position of monument defining each parcel of the housing estate need to be established and appropriate plan produced, the plan is called As-built plan and the process is"As-built survey". The plan so produced is then used as the basis for comparison with the initial design, thus making decision making on future improvement and facility management easy. The whole sphere of this write-up is the procedure involved in tracing the monuments, running a close traverse on the subdivisions, detailing, computation/adjustment, plan and recommendation made.

As-built survey has been an essential element in the development of the human environment since the beginning of recorded history. It is performed to verify that a particular improvement on a parcel of land has been built according to the proposed design plans, specifications and setback requirement. It shows how any field change made during construction fit the overall design of the development. If this As-built data are not obtained, engineers, architect, land planners, clients and other maybe misled in assuming that the construction work performed conforms perfectly to the original drawing. It is used to document the size and / or location of an improvement used to aid in the design of addition of buildings, extension, sewer and parking lot expansion. It help the estate to protect their interest, accurate decision making, updating of information and as a reference material form in is try and individual.

Honey well estate needs As-built survey in order to determine the final location of existing features and the available space for proper planning, redesigning and expansion. The estate layout is to produced an As-built plan to ascertain the final location of available detail and available space for further development of the estate by way of expansion.

1.2 STATEMENT OF PROBLEM

As built survey of Honeywell Estate Along Okeose/Okeoyi Road Ilorin, Kwara State was designed to cater low cost accommodation of the populace with standard parcel sizes. However several illegal and undocumentated demarcation/sub-division was done without recourse to the initial design. It is therefore necessary to carryout as-built survey of the area to determine the level of compliance and violation to the initial design plan. Honey well estate need As-built survey to determine the final location of existing feature, thus enhances proper use of available space for expansion.

1.3 AIM OF THEPROJECT

The aim of the project was to carry out As built survey Of Honey Well Estate Along Oke Ose/Oke Oyi Road Ilorin, Kwara State

THE OBJECTIVE OF THE PROJECT

The following objectives will be pursued to achieve the aim above.

I. To carryout proper reconnaissance which involve office planning and field recce within the project area.

II. To carry out perimeter traversing using Total Station

III. To established the ground control point for image geo-reference.

IV. To carryout Data capturing

V. To carryout Information presentation of the executed as-built survey.

1.4 PROJECT SPECIFICATION

This project exercise was done in third order survey with the fundamental principles of surveying and instructions. Also instruments were used for the project, which includes Total Station for perimeter traversing detailing respectively.

1.5 SIGNIFICANCE OF STUDY

Production of As-built survey plan of Honeywell Estate layout will be significant in the following ways: For accurate decision making to the developer for physical planning and further development and/or expansion of the estate. For updating of information and quick retrieval of information for environmental management for the government. As a reference material for student, ministry and individual for further research work. Enhance the knowledge of the student in the area of As-built survey.

1.6 SCOPE AND LIMITATION OF THE PROJECT

The scope of this project is limited to the followings 

LIMITATION

The scope of this project, amongst other things is limited to the production of As-built plan of medium density layout using traverse method through the objective stated in above. However, height information was not considered.

SCOPE OF THE PROJECT

- Project planning which involve reconnaissance (office plan and field recce)  and obtaining an existing As-built survey of Honey Well Estate Along Okeose/Okeoyi, And also identification of ground control for image rectification, image enhancement and classification.

- Data acquisition stage using Total Station

- Data processing stage, image rectification, and image enhancement

- Report writing.

1.7 PERSONNEL

The following personnel were members of the group that participated in the execution of the project.

TABLE 1.1: TABLE SHOWING PERSONNEL 



	NAMES 
	MATRIC. NO
	Role 

	ADEYINKA GRACE TOSIN
	HND/23/SGI/FT/0098
	Author 

	OYEWUMI TOHEEB OLANIYI.
	HND/23/SGI/FT/0107
	MEMBER

	IDOWU ABEEB LOLADE.
	HND/23/SGI/FT/0106
	MEMBER

	TOMOYE PELUMI FAVOUR
	HND/23/SGI/FT/0119
	MEMBER

	TIJANI DAMILOLA FUNMILAYO
	HND/23/SGI/FT/0100
	MEMBER
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	MEMBER
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	HND/23/SGI/FT/0101
	MEMBER
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	MEMBER


1.8
STUDY AREA

The site of the project was part of Honey well estate, off oke ose/ oke oyi Road Ilorin, Ilorin East local government area Ilorin, Kwara State. The project area covers an estimated area of 7.18 Hectares

FIGURE 1.1; SHOWING THE STUDY AREA 

[image: image2.jpg]


[image: image3.jpg]


[image: image12.png]




CHAPTER TWO

2.0
LITERATURE REVIEW

As-built is a survey of existing site infrastructure and improvements to obtain dimensional and vertical data, so that constructed improvements maybe located and delineated. The survey is carried during or immediately after a construction project for record, completion, evaluation and payment purposes. Anas-built survey is also known as a "work as executed survey" and documents the location of the recently constructed elements that are subject to completion, evaluation. As-built surveys are often presented as an overlaid over existing design plans for direct comparison with design information. As-built survey show exactly what has been completed by a certain date. This can be a valuable project management tools to adjust construction schedule as required and can also be used to plan subcontractor work schedules and payment. (Andrew, 2013).

Before breaking ground on a project, staking out the location of the propose structures or improvement on a property is essential, constructions taking also known as a site layout plan/survey is the process of interpreting construction plans and making of propose new structures such as road or buildings which can be seen as the major source of information on As-built survey. However this is perform to ensure that the project is according to engineering design plan as a reference which guide the construction of the propose improvement property, and helps to ensure the construction project is completed on schedule, budget and as intended.

A topography or detail survey plan are used primarily for the source of information on As-built which determine the physical situation, intense features and level of the site in V question, this survey is however use to design buildings, extensions, roads, schools, factories. In contribution to as-built information detail survey plan are basic prerequisite for boundary and land development In most cases the purpose of detail survey is to indicate features on and adjacent to property. (Runic, 2017). According to www.geodatapoint.com.
As stated by (William, 1999). The essence of as-built survey entails the means of providing detailed evaluation of a property condition involving an extensive inspection. The survey are generally undertake to  help property owners understand the condition of a property recording, risk and potential expenditure that maybe required, enabling to develop the appropriate remedial or maintenance plan for a sustainable development. The importance also shows that as a development project and its construction progress, the work, scope often changes. Items are move, added or removed from what was originally planned. Beyond executing the change in the field, changes need to be documented to show what was actually constructed. Hence the owner usually requires a final record to show all changes or more specially, any change that modifies the tangible portions of the completed work. The end product of this effort is what we call as-built drawings. These as-built records, becomes more importance as we continue to build on top of the old work. Land ownerships changes, or for public work. These factors often make it necessary or at least a good source of verification, to have a separate firm conduct field surveys to obtain existing conditions document, or as- built.(Copyright © 2020 lowery and Associates land survey llc website sitemap).

Also added that them a in significant purpose of as-built is to show the property" as it is built" at a particular point in time. While a pre-construction survey is performed to documents conditions prior to construction works being perform. However as-built survey is conducted to show the current state of the site at various stages through the duration of the project. It also serves as a close out document to verify that the work authorized was completed to plans and in compliance with all relevant standards and regulations. (www.partnersi.com).
Good as-built surveys have the potentials to be incredibly valuable to the owners and operation of infrastructures facilities and all stakeholders in large infrastructure projects.

However as-built surveys signify the following.

i. Serves an assurance to owners and designers that design fidelity been achieved and that the completed project meets owners goal. In a sense, the completed as-built survey works together with contract to increase clarity and utility for all projects stakeholders.

ii. By serving as base maps and providing a place to capture knowledge gained during facility operation, as-built surveys help owner's plans and design their next project or the next phase of the current facility.

iii. This can be part of a system used onsite for functions like work order assurance or inventory management, or transferred to.

Document the location of the underground utilities and other hidden assets like piping and conducts that run underneath floors or behind wall If the information is accurate and publish effectively. Serves a great deal of time, money in maintaining repairing and (or upgrading the facility).

Sprayer Survey & Mapping (2004) further explained that As-built surveys are needed to record variation from original Engineering plan to what is actually built. It is required by many agencies to prove the location of a structure at appoint in time .Any agencies need the As-built surveys for the actual location of underground improvement. The accuracy of the As-built location of structure is crucial. (www.strayersurveying.com) different method adopted for As-built survey are traverse, intersection etc. An As-built survey is a detailed survey conducted after a construction project is completed (or during critical milestones) to document the precise locations and dimensions of all structures and features as they were actually built, not just as they were designed in the original plans. It often includes information on buildings, utilities, roads, grading, and other infrastructure. The respective areas in which As-built survey can be carried out are; Roads, Structures, Estates, e.t.c.

 As-built survey is a critical phase in the life cycle of any infrastructure or construction project. It involves capturing the actual dimensions, locations, and configurations of elements in a project after construction has been completed. As-built surveys are essential for validating compliance with design, supporting facility management, and serving as a legal record. The evolution of surveying technologies, such as Total Stations, GNSS, LiDAR, and BIM, has significantly improved the efficiency and accuracy of these surveys. Barazzetti, L., Scaioni, M.,& Remondino, F. (2011).3(3), 149–162. 

Traditionally, as-built surveys were performed using manual tools like measuring tapes and theodolites. These methods were labor-intensive and prone to human error, which affected the accuracy and reliability of the final deliverables (Smith, 2002). The introduction of Total Stations provided higher precision and facilitated the integration of survey data into computer-aided design (CAD) software (Johnson & Lee, 2005)

The advancement of geospatial and remote sensing technologies has transformed the landscape of as-built surveys. Notable innovations include:

Total Stations These tools offer centimeter-level accuracy and are effective in large- scale surveys (Zlatanova et al., 2012).

Unmanned Aerial Vehicles (UAVs): Drones equipped with photogrammetric cameras allow for rapid and safe data collection, particularly in hard-to-reach or hazardous locations (Nex & Remondino, 2014).

Building Information Modeling (BIM): BIM platforms facilitate the integration of as-built survey data into digital construction models, enabling real-time collaboration and future planning (Volk et al., 2014).

As-built surveys are employed across a wide range of applications

Construction Verification: Ensures that construction adheres to design specifications and tolerances (Eastmanet al., 2011).

Facility Management: Provides essential data for maintenance, renovations, and life cycle asset management (Teizeretal., 2013). 

As-built surveys have evolved into a data-driven, technologically sophisticated field that plays a crucial role in the success of construction and infrastructure projects. Ongoing research and innovation will further enhance the accuracy, usability, and integration of as-built data in the built environment

As-built surveys provide a documented representation of a construction project as it exists post-completion. Among the various surveying tools available, the total station is one of the most widely used instruments due to its precision, efficiency, and versatility. Combining electronic distance measurement (EDM) and angle measurement, total stations allow for rapid and accurate collection of spatial data critical for producing as- built documentation.

The total station plays a vital role in capturing accurate horizontal and vertical data points, which are essential for generating 2D and 3Dmodels of completed structures. It enables surveyors to measure coordinates, distances, and angles from a fixed station, making it particularly useful in congested or constrained environments (Uren & Price, 2010)

Compared to traditional Theodolites, the total station improves data accuracy, minimizes human error, and integrates directly with CAD or GIS software for as-built documentation (Alby et al., 2013). This integration supports the generation of detailed site maps and as-built drawings for use in maintenance, renovation, and legal compliance. In construction, total stations are used to verify that structural elements conform to design specifications. As-built data collected from total stations can highlight deviations from the design model, helping to ensure quality control and compliance (Sattineni & Bradford, 2011). In infrastructure projects, such as road works or bridge construction, total stations are critical for monitoring elevations, alignments, and slopes.

Total stations are also instrumental in retrofitting and refurbishment projects where updated plans are needed. Their ability to provide precise data over long distances makes them suitable for large-scale industrial and civil engineering projects

(Abdelgawadetal.,2018).

 Advantages and Limitations of Total Station Advantages:

High accuracy and repeatability

Real-time data processing and integration with digital design tools Suitable for indoor and outdoor environments

Effective in tight or obstructed spaces Limitations:

Line-of-sight dependency between the instrument and the target requires skilled operators for accurate data collection

Time-consuming for large or complex sites compared to LiDAR or UAV-base

Although total stations remain a mainstay in as-built surveying, hybrid approaches integrating total stations with GNSS, LiDAR, or UAVs are becoming more common. These combinations address total station limitations and improve coverage and efficiency(El-Mowafyet al., 2010).The integration with Building Information Modeling (BIM) also enhances the utility of total station data in facility and asset management (Khodeiretal.,2016).The use of total stations in as-built surveys remains indispensable for many types of construction and infrastructure projects. Their high precision, ease of integration with digital platforms, and versatility make them a reliable tool for collecting post-construction data. As technology evolves, their role will likely remain significant, particularly when paired with newer technologies.

The necessity of As-built survey in survey profession in general cannot be over

emphasized, as it guide survey or sand engineer's in ascertaining the level of variation or discrepancies in the process of fixing their monuments or stake sequel to the original design. As-built survey is carried out to study the setting out data variation with respect to the design plan and also managing construction work from its middle stage to the final stage (www.geogialandsurveying .com). However, for subsequent planning of new improvements, the final location of all available details and position of monument defining each parcel of the housing estate need to be established and appropriate plan produced, the plan is called As-built plan and the process is "As-built survey". The plan so produced is then used as the basis for comparison with the initial design, thus making decision making on future improvement and facility management easy. The whole sphere of this write-up is the procedure involved in tracing the monuments, running a close traverse on the sub-divisions , detailing, computation/adjustment, plan and recommendation made. Smith, R.(2002).The evolution of as-built documentation in construction projects. Surveying and Land Information Science,62 (1),23–30

The graphical representation of what a building will look like after construction has become a criterion today before any form of construction is done. This is produced in form o fa plan which is tagged building plan. The architects are the major professionals saddled with the responsibility of producing such a plan. Although the building plans are used by builders and contractors to construct buildings of all kinds based on the design, also the quantifiers otherwise called quantity surveyors use this plan to estimate how much the building project will cost and to prepare a bill of quantity. However, before a building plan can be produced the size, location, title of the land, etc. has to be known, in order to have proper dimensioning and orientation ,this is presented in a plan called the cadastral (Perimeter) survey plan, done by a surveyor(Sahely,  Halla, Kennedy, 2019). The implementation of building plan is done when building construction starts, however, for on-site dimension standard control, update follow-up and comparison, is majorly the reason for employing as-built data gathered in the construction stage which tag progress monitoring, this also involves making a similarity check between the on-site (‘’as-built’’) state of construction with the ‘’as-designed’’ state stated in the contractual agreement. Rabanni T., and van den Heuvel F. (2006), used as-built data for dynamic onsite documentation of the visual progress state of construction work by comparing three-dimensional as-built data captured on the construction site of a facility with the design plan attached in the building information model (BIM).Clayton., Mark, Robert Johnson, and Yunsik Song (2016), different from other land surveys, done before infrastructures were constructed on land, an As-built survey is engaged while a facility construction is on, during, and after the completion of construction has been achieved. As requested by clients, As-built shows the infrastructural state and extent of the land and as they appear at the time of observation. C. Ghilaniand P.Wolf (2012), an As-built survey plan shows the precise end positions and layout of engineering constructions and record any design changes that may have been updated in the construction, which may include additional constructions such as a walkway, soak away, mast location, generator house, etc. These are particularly important when underground facilities are constructed, so their positions are accurately known for maintenance/ repair purposes. Therefore, As-built survey designs are utilized for remodeling a structure for the purpose of expansion, retrofitting, refurbishing renovation, or visualization.

The Main purpose of plan in As-built survey
The main purpose or importance of plan updates is to know what development or reestablishment made on land. Since natural and artificial events are continually causing changes to the appearance of objects on the earth's surface, such as updates are growing because they are concentrated on existing structures and urban development. K. Jeyapalan & D. Bhagawati (2000), explained a database as a progressive collection of data. They support electronic storage and manipulation of data, in order to make data management easy. A database is an organized collection of information, usually with one central topic. In a computer database (as opposed to a paper database), the program that you use to enter and manipulate the data is either a database program or a database management system (DBMS).

The study area has a section called the physical planning unit, where the database for all buildings within exists, however, the change in design due to renovations, and additional ideas during construction have led to more use in land space not well captured in the database of the unit.

Therefore, the rising need to checkmate these laps cannot be over-emphasized. This can be solved continuously when an As-built survey is a regular phenomenon till the total completion of any building facility constructed.

CHAPTER THREE

3.0
METHODOLOGY

The process followed to achieve the expected result is grouped into the following three stages; 

Planning 

Data acquisition  

Data processing  

3.1
PLANNING 

The following are the methods adopted in carrying out as-built survey of Honeywell Estate Off Oke Ose/Oke Oyi Road Ilorin, Ilorin South Local Government Area.    

3.1.1
OFFICE PLANNING (RECONNAISSANCE)

This includes the purpose, precision, and accuracy of the survey, the type of equipment used, and the best method engage for the survey carried out. It also involves the decision and collection of instruments needed for the work, acquisition of existing building plans for buildings studied, instrument test, work plan, and acquiring and evaluating of all relevant data used for the project. Other secondary data needed for the study, such as the available coordinates of the control network used, was gotten from the department of surveying and geo-informatics.

Table.3.1 Coordinates of Controls


	Station
	Northing(m)
	Easting(m)
	Height(m)

	KPT 120X
	945235.040
	682280.278
	211.976

	KWCS102
	945738.095
	683583.702
	201.532

	SC/KWEAS5072
	945974.041
	684070.314
	200.087


Source: Office Of Surveyor General Kwara State

3.1.2
FIELD PLANNING (RECONNAISSANCE) 

[image: image4.png]


This starts by visiting the study area to be pre-informed about the state of the site, and to determine the work path, then to ground truth the information obtained during the office recce. 

Fig.3.1: Reece diagram of the study area (not drawn to scale)

3.2
DATABASEDESIGN

The design of any database involves three stages namely;

i
Conceptual design

ii
Logical design

iii
Physical design

3.2.1
VIEW OF REALITY

In database design, there is need for reality which is referred to as the phenomenon that actually exists, including all aspects which may or may not be perceived by individuals. The view of reality however, is the mental abstraction of the reality for a particular application or group of applications.

For this application, the view of reality is made of the as-built of the project. Since it is not possible to represent the real world, the only option is to conceptualize and model it in a specified manner to represent the real world. The area of interest to using this project Includes; Green serve, Roads, Electric poles, Trees, Water Facilities, Buildings, Football pitch, Streams.
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Fig.3.2 Design and Construction Phases in Spatial Database

3.2.2
CONCEPTUALDESIGN

Vector data model is the data type adopted for this project, which is represented, by points, lines and polygon. The identified entities are:-

Vegetation area (polygon)

Roads(line)

Trees(point)

Boundary line (polygon)

[image: image6.jpg]


Buildings(polygon)

Fig.3.3. E-R Diagram (Entity relationship diagram)

3.2.3
LOGICAL DESIGN

This is the design aspect of the database refers to the process of creating a conceptual framework or model that represents the structure and organization of spatial data within the system. It involves defining the data element, their relationship, and the rules for data manipulation and analysis. In this phase, the entities, their attributes and their relationships are represented in a single uniform manner in form of relation in such a way that would be no information loss and at the same time no unnecessary duplication of data. In this study, the logical database design is employed to generate a geo-relation database structure. Each entity has unique identifier in bold type. An attribute type or combination of attribute types that serves to identify an entity type is termed an identifier.

Building(B_  ID, B_ Area, B_ Name, B_ Easting, B_ Northing)

Roads(R _ ID, R _ Width , R _ Type, R- Condition, R_ Easting, R_ Northing)

Tree(TR _ ID, TR_ spp, TR_ Importance, TR_ Easting, TR_ Northing)

3.2.4
PHYSICALDESIGN


Table3.2: Building and its attribute

	ENTITY
	DESCRIPTION

	B_ID
	Building Identification

	B_name
	Building Name

	B_Area
	Building Area

	B_Easting
	Building Easting

	B_Northing
	Building Northings


Table3.3: Road and its attributes

	ENTITY
	DESCRIPTION

	R_ID
	Road Identifier

	R_ Length
	Road Length

	R_ Width
	Road Width

	R_ Type
	Road Type

	R_ Condition
	Road Condition


Table3.4: Trees and its attributes

	ENTITY
	DESCRIPTION

	TR_ID
	Tree Identifier

	TR_ Spp
	Tree specy

	TR_E
	Tree_ Easting

	TR_N
	Tree Northing


3.3
EQUIPMENTUSED/SYSTEMSELECTIONANDSOFTWARE

3.3.1
HARDWAREUSED

Total station

1 reflector with a tracking rod.

1 Tripod

One (1) 50m tape

One (1) umbrella

1 cutlass

Hand held GPS

Hammer

Nails and bottle cover

Field book and writing materials

1-NoofPersonalComputerHP655 and its accessories

1-NoofHP DeskJetK7100 A3 printer

1-NoofHPDeskJet 1110 A4printer

3.3.2
SOFTWARECOMPONENT

Notepad.

Microsoft Excel.

AutoCAD2007

Arc GIS10.2

Microsoft Word.

3.4
INSTRUMENTTEST

To ensure the quality of the data, the Total Station employed for this project was tested for vertical index and horizontal collimation errors. These tests also aimed to verify the instrument’s efficiency and reliability. The procedure followed is outlined below.

3.4.1
HORIZONTALCOLLIMATIONTEST

This test was conducted to ensure that the line of sight was perpendicular to the trunnion axis. The Total Station was positioned over a specific point, and initial adjustments were made to ensure proper alignment, leveling, and focus (to eliminate parallax in the telescope).  A vertical target was placed at a distance of 100 meters from the Total Station. To access the configuration menu of the Total Station, the menu key was pressed and held for approximately 2 seconds. From the main menu, the calibration sub-menu was selected, and within that, the horizontal collimation test option was chosen. The target was then observed and divided into two halves, with horizontal readings recorded for Face left and Face right. The readings are shown in Table 3.4.1 below.

Total Station
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Fig3.4; Horizontal Collimation and Vertical Index error test.

Table3.5: Horizontal Collimation Data

	Station
	Target
	Face
	Hz Reading
	Difference
	Error

	A
	B
	L
	38˚42‟32”
	
	

	
	
	R
	218˚42‟35”
	180˚00‟03”
	03”


Source field work

3.4.2
VERTICAL IX ERNDEROR TEST

To perform the test, the Total Station was set up over a known point, and all necessary temporary adjustments were made to ensure proper alignment and functionality. A target was placed approximately 100 meters away, and the instrument was aimed at it. The target was first bisected using the face left position, and the corresponding vertical angle was recorded. The same process was then repeated using the face right position, and the resulting reading was also documented. The recorded values are presented below:

Table3.6: Vertical Index Data

	Instrument Station
	Target Station
	Face
	Vertical
	Sum
	Error

	A
	B
	L
	90˚00‟00”
	
	

	
	
	R
	270˚00‟02”
	360˚00‟02”
	02”


Source field work

3.4.3
ANALYSISOFCOLLIMATIONANDVERTICALINDEXDATA

The reading obtain during calibration were reduced to obtain new collimation and vertical errors.

Horizontal collimation={(FR–FL)–180}/2={(00˚00‟03”}/2=1.5”

Verticalcollimation={(FL+FR)–360}=(90˚00‟00”+270˚00‟02”)-360}=02”Theresult shows that the instrument is still in good working condition.

3.5
CONTROL CHECK

Three control beacons (KPT 120X, KWCS102 and SC/KWEAS5072) were used. In order to ascertain the in-situ of the control beacons, a check was carried out on them by observing the angle between them and comparing the result obtained with the computed angles from the giving coordinates.

The total station instrument was set on the control beacon KWCS102. After performing all the necessary temporary adjustment, the reflector was placed on the control beacon KPT 120X which served as the back station. The horizontal angular reading was taken and recorded while the instrument was on face left. The reflector was then taken to the control beacon SC/KWEAS5072 which serves as the forward station, the horizontal angle reading was then taken and recorded on both face left and face right. The reflector was taken back to the back station, the horizontal angle was then recorded on face right.

Table3.7: Table showing the back computation of the control coordinates

	From STN
	Bearing
	Dist(m)
	∆N
	∆E
	Northing(m)
	Easting(m)
	ToSTN

	
	
	
	
	
	945235.040
	682280.278
	KPT 120X

	KPT 120X
	68°53'46''
	1397.130
	503.050
	1303.424
	945738.095
	683583.702
	KWCS102

	KWCS102
	64°07'57''
	540.797
	235.946
	486.612
	945974.041
	684070.314
	SC/KWEAS5072


SOURCE: OFFICE OF SURVEYOR GENERAL KWARA STATE

Table3.8: Table showing the distance observation result of the control check

	FROM
	OBSERVED

DISTANCE

(m)
	COMPUTED

DISTANCE

(m)
	TO

	KPT 120X
	1397.029
	1397.130
	KWCS102

	KWCS102
	540.694
	540.797
	SC/KWEAS5072


Table3.9: TABLE showing the observation result of the control check

	STN
	SIGHT
	FACE
	OBSERVEDHZANGLE
	REDUCED HZ ANGLE
	MEAN

	
	KPT 120X
	L1
	357° 08'47''
	
	

	KWCS102
	KPT 120X
	L2
	288° 14'07''
	68° 54'40''
	

	
	SC/KWEAS5072
	R2
	108° 52'13''
	68° 54'46''
	

	
	SC/KWEAS5072
	R1
	177° 46'59''
	
	68° 54' 43''


Difference in angle (observed -computed)=68°54'43''-68°54'40''

=00° 00'03''

Since the allowable accuracy (angular) of third order traverse of one station is 00° 00' 30'' and the result obtained from the control check (00°00'03'') is less than allow able error. Therefore, the controls were angularly intact.

3.6
MONUMENTATION

The boundary of the area carved out was demarcated with the precast concrete beacons, after clearing the required line of sights. The identified points of changes in directions were dug and beacons were buried on it, leaving about 15cm part of the beacon above the ground Level. The beacons were buried at convenient distances as dictated by the nature of the boundary.
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Fig.3.4: Pillar Description

3.7
DATA ACQUISITION

Data acquisition is a fundamental aspect of digital mapping. It involves collecting coordinate data of map features in a format compatible with computers. Various techniques exist for gathering topographical data, and the choice of method depends on several factors, including the data source, available hardware and software, desired level of accuracy, and the manpower involved. In addition to field and laboratory methods, data can also be obtained through social surveys.

In the context of this project, data acquisition refers to the methods and processes used to obtain the necessary data. The acquired data is categorized into two main types: geometric data and attribute data.
PRIMARYDATASOURCE

Field observation was the primary source of data for this project. Ground based method was used in acquiring data with the use of Total Station Instrument, which involved the collection of X, Y, Z data through coordinated Ground control Points (GCP) established at conspicuous points within the study area

SECONDARYDATASOURCE

An imagery of the area was acquired through Updated Google earth; this was used to ascertain the extent of coverage of the project area.

3.7.1
GEOMETRIC DATA ACQUISITION

This involves the acquisition of Nothings, Easting and Height value of features that are present on the project site. In the aspect of this project digital land survey method was adopted.

3.7.2
TRAVERSING 

This  is  a  series  of  connected  straight  lines,  the  length  and  direction  of  which  are  determined from measurements.  This  includes  the  distance  measurement  and  angular  measurements  which  include horizontal angle and vertical angle between points, whose direction between selected points is determined after some calculations. The total station computed directly the angle and distance measured on the site to determine the coordinates of the point with the aid of the processor. The total station was used to determine the coordinates of the boundary of the project site. The instrument was set on control ‘Y’ and adjustment (temporary) was done, the instrument was focused at the reflector on point ‘X’ to set orientation and point ‘Z’ was observed as the forward station. All other boundary point was observed as the reflector was placed on them. 

3.7.3
 DETAILING 

Detailing entails fixing both natural and artificial feature that exists in the boundary. These include buildings, electric poles, footpaths, culverts, etc. In this project, details were fixed using the total station and its accessories using the ray shooting method.          

Here, the ray shooting method was employed to effectively fix the details along the project area. Features such as roads, buildings, storex, etc. were fixed. To achieve this, the total station is set on the transferred point in the project boundary to bisect many edges of details and the reflector was placed at a known station for orientation before positioning it at each corner of the details. The coordinate of each corner is observed and recorded. The details taken include Road, Building, Storex, and Electric poles.   
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Instrumentation

FIGURE 3.5 SHOW THE DETAILING OBSEVATION

3.7.4
ATRIBUTES DATA ACQUISITION

Attribute data is information about spatial features. They provide the characteristics, description and nomenclature about spatial objects. Thus the attributes data acquired includes names of buildings and their uses such as classrooms, roads, water facilities and prominent natural features likes river and trees found and vegetation were properly identified within and around the study area.

3.8
DATA DOWNLOADING AND PROCESSING

3.8.1
DATADOWNLOADINGANDEDITING

This is stage whereby all data acquired which were automatically stored in the Total Station were downloaded into personal computer. This was done with the aid of downloading cable connected to the computer and some associated complementing software installed on the System.

3.8.2
DATA PROCESSING AND DATA EDITING

These data were processed using AutoCAD 2007 where the acquired coordinate was plotted, and details fixed to depict the study area, after which were exported to Arc GIS 10.2 where digitizing was done, and the attribute data was used to create a database table in relationship to the details. This data table was queried to provide useful cadastral information. 

3.8.3 
Spatial Relationships 



Spatial relationships are the relationship determined by the location, size, shape, and other features of spatial objects.  The most common spatial relationships are distance relationships, direction relationship, and topological relationships. 

3.8.4 
Overlay of plan 

The 2D plan of the building in the study was gotten from the ministry and was captured with a digital camera. After which, the captured image was added into the Arc GIS 10.2 environment as a geo-referenced raster image and the conversion to digital form was done by digitizing, then the overlay was done by putting on the two layers containing both files. 

3.9
DATABASE IMPLEMENTATION

This phase involves the creation of the spatial database. Following the completion of the three design stages Reality, Conceptual, and Logical design the database was developed using ArcGIS10.2 software. This process entails integrating and storing both the acquired geometric (graphic) data and attribute data to enable spatial analysis and queries.

A database is an organized and integrated collection of data that is structured for efficient access and use by relevant applications, with data retrievable through various logical operations. Once the attribute table was populated manually via the keyboard, certain attributes such as the areas of settlements were automatically calculated and displayed using specific commands available in ArcGIS10.2.

Arc GIS was also used to link the graphic data with the attribute table, allowing for the execution of spatial queries and further analysis.

3.9.1
DATABASE MANAGEMENT SYSTEMS


Database management is a collection of software for creating, storing, manipulating, updating, organizing and querying of information in a database (Kufoniyi, 1998). It is a software package whose function is to manipulate a database on behalf of the user.

A good DBMS must provide the following functions:

Storage and retrieval of data.

Access to by several users at a time.

A standardized interface between database and application programmed.

Standardized access to data and separation of data storage and retrieval functions from the program using the data.

Maintenance of data security and integrity.

3.9.2
DATABASE MAINTENANCE

Having created the database, proper maintenance practice was made to meet its stated objectives. The ability to include more data and remove irrelevant data was possible by way of maintenance. There is every need for the data to be updated regularly because of the physical changes that may occur on the landscape with time. Both security and integrity were also exercised to ensure maintenance and to meet its stated objectives.

Proper observance, updating and management of database ensure its currency and quality to stand a profound chance in Spatial Decision Support System (SDSS). The quality of any database depends on the currency and fitness for use as a decision support system (SDSS).The quality of database depends on its ability to generally fit and use as a decision system (DSS). The storage media should be from time to time justified if otherwise could necessitate data inaccessibility or physical deterioration of the storage media. Also care must be taken during populating any database system, as a database is only good as the data supplied. In archiving stable media should be used. Examples of these are

Computer compatible tape reader

Magnetic tape

Optical disc and compact disc

3.9.3
BACK COMPUTATION Table


TABLE 3.10 SHOWS THE BACKWARD COMPUTATION 

	STN FROM
	BEARING

     ‘    ”
	DIST

(m)
	N
	E
	X
	Y
	STN

 TO

	
	
	
	
	
	683827.457
	946283.854
	PL1

	PL1
	66    1    55
	303.145
	123.146
	277.005
	684104.462
	946407.843
	PL2

	PL2
	149  46   46
	192.751
	-166.555
	97.017
	684201.479
	946241.288
	PL3

	PL3
	155   17  55
	50.039
	-45.426
	20.985
	684222.464
	946195.862
	PL4

	PL4
	249   25  28
	312.969
	-109.990
	-293.005
	683929.459
	946085.872
	PL5

	PL5
	332   44  31
	222.713
	197.982
	-102.002
	683827.457
	946283.854
	PL1


3.9.4
AREA COMPUTATION

TABLE 3.11 SHOWS Area Computation
	Double Latitude
	Departure
	Multiplier

	123.99
	-277.00
	-34,345.23

	123.99
	
	

	247.98
	
	

	-166.55
	
	

	81.43
	97.02
	7900.34

	-166.55
	
	

	-85.12
	
	

	-45.43
	
	

	-130.55
	20.98
	-2738.94

	-45.43
	
	

	-175.98
	
	

	-109.99
	
	

	-285.97
	-293.00
	83,789.21

	-109.99
	
	

	-395.96
	
	

	+197.98
	
	

	-197.98
	-102.00
	20,193.96

	+197.98
	
	

	0.00
	
	



Total Area = {(-34,345.23--2738.94) + (7,900.34+83,789.21+20,193.96)}/2

Total Area = {(-37,084.174) + (111,883.51)}


Total Area = 74,799.336/2



Total Area = 37,399.668 SQ MTS

4.5
LINEAR ACCURACY COMPUTATION

Linear Accuracy =


1

{[SQRT (change in Northing) 2 + (change in Easting) 2





Total Distance

Linear Accuracy = 


1




{SQRT [(0) 2 + (-554) 2]





 1081.954

Linear Accuracy =


1





{SQRT [306916]}





  1081.954

Linear Accuracy =


1






554





      1081.954

Linear Accuracy = 


1





      0.512036

Linear Accuracy = 1: 0.5

CHAPTER FOUR

4.0
  RESULTS, ANALYSIS, AND DISCUSSION

GIS stands out from other information systems due to its powerful spatial analytical capabilities particularly overlay operations, buffering, spatial search, topographic analysis, and neighborhood and connectivity functions. These capabilities enable GIS to answer fundamental questions related to location, conditions, trends, routing, patterns, and modeling by manipulating and analyzing spatial data. In this project, the primary analyses conducted included overlay operations, topographic analysis, and spatial searches.

4.1
TESTING OF DATABASE

This is the test carried out to determine whether there exists a relationship between data modeled about entities in a spatial database as well as putting in to test its retrieval capabilities. This was done by designing a sample query with certain conditions attached and the query will began to see if desired result is achieved.

Analysis of Result
Data captured were full to ensure standardization of task. Coordinated point was used in order to produce information required and lastly to decision making and produce the output in digital form, while the attribute presented in tabular form. In most GIS operation package including arc view these include measurement techniques, query analysis and geometric operation in this project include questions such as:-

Architectural planning 

Building overlay

The above listed queries are shown 

 

Fig4.1. showing the 2d plan architecture structure of the building 

Note: - the 2d plan of the building in the study was gotten from the owner of the Honeywell estate and was captured with a digital camera. after which, the captured image was added into the Arc Gis10.2 environmental as a geo-referenced raster image and the conversion to digital form was done by digitizing then the overlay was done by putting on the two layers containing both files 

Fig4.2: showing overlaid of all building in block A

Discussion of result (building overlay block A)

The blue line represents observed edges of the building while the black line represents the digitized edges of the building. It was noticed that the existing building archive design is the same with what we observed in field.

Fig 4.3: showing overlaid of all building of all block

Discussion of result (building overlay of building in all block)

The blue line represents observed edges of the building while the black line represents the digitized edges of the building. It was noticed that the existing building archive design is the same with what we observed in field. But some road paramount with existing architecture lay out while some not paramount, and all of the building shows in architecture plan are not built in land.


Figure 4.4 Shows the Height of Drainages

This height shows in the figure 4.4 above is the height of drainage were measured in sight with total stations 

CHAPTER FIVE

5.0 COSTING, SUMMARY, PROBLEMS ENCOUNTERED, CONCLUSION AND RECOMMENDATION 

5.1
COSTING ANALYSIS

Costing Analysis for As-Built Survey of Honeywell Estate

	S/No
	Item
	Cost (₦)

	1
	Instrumentation and Rent
	15,000.00

	2
	Supervisor
	30,800.00

	3
	Technologist
	22,783.67

	4
	Technician (7 persons)
	106,323.77

	5
	Basic Equipment
	46,027.61

	6
	Transportation
	46,027.61

	
	Subtotal
	266,962.66


Beaconing Materials

	Item
	Cost (₦)

	5 Beacons @ ₦5,000
	25,000.00


Beaconing/Emplacement Phase

	S/No
	Item
	Cost (₦)

	1
	Technician (7 persons)
	106,323.77

	2
	Transportation
	46,027.61

	3
	Basic Equipment
	46,027.61

	
	Subtotal
	193,378.99


Data Acquisition Phase

	S/No
	Item
	Cost (₦)

	1
	Technologist
	22,783.67

	2
	Technician (7 persons)
	106,323.77

	3
	Basic Equipment
	46,027.61

	4
	Transportation
	46,027.61

	
	Subtotal
	221,162.66


Data Processing & Manipulation

	S/No
	Item
	Cost (₦)

	1
	Technologist
	113,918.35

	2
	Technician (7 persons)
	531,618.85

	3
	Personal Computer
	230,138.05

	4
	Consumables
	69,645.00

	
	Subtotal
	945,320.25


Information Presentation & Analysis

	S/No
	Item
	Cost (₦)

	1
	Supervisor
	92,400.00

	2
	Technologist
	68,351.01

	3
	Technician (7 persons)
	318,971.31

	4
	Personal Computer
	138,082.83

	5
	Consumables
	41,787.00

	
	Subtotal
	659,592.15


Comprehensive Report Writing

	S/No
	Item
	Cost (₦)

	1
	Principal Surveyor
	154,000.00

	2
	Technologist
	113,918.35

	3
	Technician (7 persons)
	531,618.85

	4
	Personal Computer
	230,138.05

	
	Subtotal
	1,099,320.25


Total Cost = ₦3,410,737.00

5.2 SUMMARY 

As-build survey is an aspect of plain surveying performed to verify whether a particular mprovement or monuments have been built according to design plan or codes. 

The role essence of this project was to carried out as-build survey of Honeywell Estate oke -osi / oke-oyi Ilorin ,Kwara State by running a close traverse on perimeter sarvey using Total Station and also detailing of all the improvement an site using UAV to produce a finished or final plan depicting the position of improvements and monument on site. The as-build survey exercise help us to study the discrepancy in terms of area, and distance between the final design plan which result are shown at table 

5.3 PROBLEM ENCOUNTERED 
I. Minor instrument calibration errors and tripod instability due to uneven terrain affected some angle and distance measurements.

II. Occasional software crashes or data corruption.

Iii. Miscommunication among team members regarding feature coding and measurement procedures led to duplication or omission of some feature.

Vi. Fatigue and field stress contributed to occasional oversight during data logging and prism handling.

5.4 CONCLUSION 

Despite the demanding project task, knowledge gained as being very interesting, profitable and its has indeed added to my experience. All departmental instructions were strictly adheld 10 bis end I believe that the output had satisfied the objective and aim of the project 

The importance of the As-built survey cannot be overemphasized, the data acquired were processed and analyzed, Having achieved the above, it was revealed that there were variations in the exact position of structures on the design on paper with the existing structures on the ground. Therefore, a need for design updates is necessitated. 

5.5 RECOMMENDATION 

The following recommendations are made:

1. The need for adequate planning and design of an appropriate plan for an ideal building with all necessary facilities included is recommended from the initial stage.

2. If there is a need for any afterthought design, an extension of the building, or an additional few structures, it is recommended that the concerned personnel are contacted for a proper update of the design.

3. The need for a routine check and proper documentation on every building and facility available should be carried out by concerned personnel to minimize variation in the design on the ground as compared with the design on paper and the database.

Lastly, more survey instrument like DGPS, scan station, Drone, total station acquired to aid in research work and also school should provide working talking for it to enhance communication during project.
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COORDINATE LIST

NORTHING
EASTING
ELEVATION
POINT I.D

917077.357
726052.265
466.361
A1

917056.108
726040.409
465.352
A2

917072.805
726060.179
466.071
A3

917051.593
726048.197
465.159
A4

915053.0600
726038.880
465.080
B1

917042.186
726032.737
464.667
B2

917048.469
726046.528
465.308
B3

917037.732
726040.501
464.865
B4

917038.766
726031.025
464.532
C1

917028.020
726024.815
463.986
C2

917034.505
726038.812
464.651
C3

917023.621
726032.673
464.293
C4

917025.865
726020.798
463.798
D1

917017.815
726016.481
463.581
D2

917018.546
726030.204
464.084
D3

917012.381
726026.919
463.880
D4

917018.197
726010.815
463.403
DRAINAGE

917041.543
726024.149
464.746
DRAINAGE

917074.177
726042.012
466.174
DRAINAGE

917080.541
726052.044
466.457
DRAINAGE

917069.807
726070.461
466.161
DRAINAGE

917095.850
726017.412
466.896
     A1

917095.810
726010.527
466.609
     A2

917082.355
726034.474
466.728
     A3

917074.478
726029.992
466.393
     A4

917095.812
726001.694
466.308
     B1

917095.812
725994.695
466.004
     B2

917070.365
726027.738
466.253
     B3

917062.474
726023.368
466.830
     B4

917095.928
725974.880
465.193
     C1

917096.021
725967.849
464.904
     C2

917045.048
726013.696
465.070
     C3

917037.177
726009.264
464.603
     C4

917096.929
725931.892
463.179
     D1

917097.235
725924.856
462.858
     D2

917007.799
725991.856
463.093
     D3

917000.000
725987.045
462.697
     D4

917103.817
726008.505
467.031
 Drainage

917092.494
726030.854
466.935
 Drainage

917076.298
726036.311
466.424
 Drainage

917055.363
706024.862
465.404
 Drainage

917021.068
726005.573
463.499
 Drainage


Building CD



917004.843
725996.779
462.820
     a

916997.068
725992.188
462.340
     b

916998.502
726007.570
462.805
     c

916991.889
726004.993
463.021
     d

917077.357
726052.265
466.361
A1

917056.108
726040.409
465.352
A2

917072.805
726060.179
466.071
A3

917051.593
726048.197
465.159
A4

915053.0600
726038.880
465.080
B1

917042.186
726032.737
464.667
B2

917048.469
726046.528
465.308
B3

917037.732
726040.501
464.865
B4

917038.766
726031.025
464.532
C1

917028.020
726024.815
463.986
C2

917034.505
726038.812
464.651
C3

917023.621
726032.673
464.293
C4

917025.865
726020.798
463.798
D1

917017.815
726016.481
463.581
D2

917018.546
726030.204
464.084
D3

917012.381
726026.919
463.880
D4

917018.197
726010.815
463.403
DRAINAGE

917041.543
726024.149
464.746
DRAINAGE

917074.177
726042.012
466.174
DRAINAGE

917080.541
726052.044
466.457
DRAINAGE

917069.807
726070.461
466.161
DRAINAGE

917057.181
726089.631
466.699
A1

917035.756
726078.137
465.664
A2

917053.016
726097.826
466.539
A3

917031.261
726086.501
465.391
A4

917032.494
726076.368
465.536
B1

917022.047
726069.781
464.957
B2

917028.248
726084.646
465.277
B3

917017.119
726078.969
464.914
B4

917048.331
726110.610
466.458
Drainage 

917051.116
726101.126
466.440
A1

917029.677
726089.536
465.571
A2

917046.948
726109.387
460.530
A3

917025.277
7260097.689
460.610
A4

917026.233
726087.772
465.397
B1

917015.438
726081.930
464.904
B2

917021.812
726095.734
465.371
B3

917010.693
726091.024
464.922
B4

917002.471
726092.888
464.701
Drainage 

917021.141
726103.313
465.400
Drainage 

917038.138
726111.877
466.081
Drainage 

917013.401
726106.348
465.232
Drainage 

917024.013
726112.045
465.604
Drainage 

917039.909
726127.173
465.516
Drainage 

917071.486
726062.584
466.377
A1

917050.126
726050.925
465.566
A2

917067.128
726071.063
466.994
A3

917045.752
726059.413
466.017
A4

917046.918
726049.362
465.353
B1

917036.305
726043.590
464.843
B2

917042.606
726057.660
465.853
B3

917031.798
726051.854
465.559
B4

917032.858
726041.654
464.688
C1

917022.034
726035.727
464.373
C2

917028.253
726050.015
464.347
C3

917017.221
726044.702
464.812
C4

917017.246
726033.107
464.040
1

917010.602
726030.314
463.746
2

917012.387
726046.502
464.562
3

917004.360
726042.253
464.266
4

917060.568
726074.673
466.620
Drainage

917030.236
726059.223
465.423
Drainage 

917001.534
726043.767
464.102
Drainage 

916998.512
726049.158
464.112
Drainage 

916034.047
726068.345
465.453
Drainage 

917053.140
726078.458
466.307
Drainage 

917059.031
726091.415
466.686
Drainage 

917054.211
726099.820
466.555
Drainage
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