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ABSTRACT
This project considered the route survey from New IES to Ara village. It involve planning and designing of survey field work like determination of center line of the road coordinators of the point and sectioning such that observation were made in the field which met the condition and specification of the third order survey using total survey (south) instrument Data obtained from the field were download into a computer system using south NTS software version for the data processing. The X, Y, Z coordinates of all point where obtain of which was used to produce a digital map of the showing the height differences between point along the Centre line of the road. Recommendations were also made based in the result obtained and the experience gathered in the excursion of the work. 
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CHAPTER ONE
1.0	INTRODUCTION
1.1	BACKGROUND OF THE PROJECT 
Road play major role in the development of a nation or a state, as it is popularly known as the most common means of communication. Roads are also the common way of transportation of goods and services and people from village, town and cities, road services as links between railways stations, air ports and seaports they are used for the spreading of social amenities to villages and towns, hence their location design and construction are of prime importance.
Route surveying is the determination of the part of a propose road in other to portray the relief of the path for office planning and design of such road by road engineers. The field work of this project was also proceeded by reconnaissance i.e a visit to the site in order to become familiarized with the site. Route surveying is one of the major aspects of engineering the surveyor is exposed to in this day-to-day activities. It is a vital tool which must not be neglected when an existing road is to be reconstructed or when a new road is required in an area eyibbin (2005)
Davils et al 1981 in their attempt to define route surveying stated that the expression “route surveying” used in a very general sense can be applied to the surveys required to establish horizontal and vertical alignment for transportation facilities which include the transport of people or goods an or by way of highways, railways, rapid transit guide ways canals pipelines and transmission lines. Every survey operations carried out for designing, redesigning and construction of engineering works, such as high ways roads, pipelines, canal and transmission lines e.t.c could in other words be called preliminary investigation survey hence the project involves the determination of the centre line of the proposed road beginning at chain age or 000km and terminates at chainage 1.5km
The route survey was carried out to provide preliminary spatial data for the design of the horizontal and vertical alignment, calculation of volume of cut and fill quantities of the road. Before any geographical location or transport networks come into existence, the rout survey must have been carried out. Route survey is an aspect of surveying made along a narrow belt or strip of territory for location, designing and eventual construction of any route of transportation such as highways, railways, canal, pipeline for water, sewage and transmission lines for power and telephone.
In the same vein, the preliminary survey of this kind of a project takes the form of a topographic survey. But it involves traversing and leveling along a centre-line with a view to acquiring 3D co-ordinates (x,y,z) not only for engineers to be able to perfectly plan for designing and construction of route but also for the client to appreciate visual interpretation of a proposed project. The importance of road to life and activities cannot be over emphasized roads have important role to play in the transportation system of the country.
Good transportation system through the pavement design has in the recent years provide to be of much significance commercially and other wise history testifies that the provision of roadways is necessary to draw a country out of a state of uncivilization, but that civilization is not attained until good road network between neigbours is made so easy. That local difference which branch narrowness is minimized. However this project has been designed strictly to modern design standards e.g. ASSHO method and it centers on the route survey and pavement design of the road to meet with the present day effective services. Moreover, this project work could really sever as a future guide in making a new rural road, down to industrial layout to connect mass communication. Therefore being in a school environment a good transportation system will improve the healthy studying condition of the new road pavement and maintenance of the existing one.
Route survey it involve in measuring and computing horizontal and vertical angles, elevation and horizontal distance the results of these surveys are used prepare detailed plan and profile base maps of proposed road ways. It the elevations determined in the survey serve as the basic for calculation of construction cut and fill quantities and in determining roadway banking. This section presents a review of basic terminology. Concepts and standard procedures used in high way surveys. The principle of mobility is of immense global concern to human and plant in such a way that the objective of mobility is achieved in most conducive manner. It is an idea that has a natural influence on activity of both plants and man that its effect has direct impact on life plant extend their root in search of nutrients and support, this is a form of mobility. Any obstruction in the course may result to life termination. This may invariably have an adverse effect on the environment.
This project is basically on route surveying. Route survey is a process in surveying that can be applied to establishment of horizontal and vertical alignment for transportation facilities these include: high ways, canals, pipelines, transmission lines and rapid transit. Means while to every movement, there must be means either by road, sea, air, tunnel or defined track or in each case any choice adopted is a function of resources at hand as well as the urgency of the desiring purpose. Movements were on legs in the olden days and this made the scope of movement very limited and hazardous.
1.2	STATEMENT OF PROBLEM 
	The route survey from New IES to Ara village at Moro local Government area, Kwara State has been discovered for long for having a bad outlook, narrow strip, poor drainage facility around poor design and not easy for transportation of goods from farm to market therefore for all this problem they should be a need for re-design of the project site.
1.3	AIM OF THE PROJECT 
	The aim of this project is to produce a standard design plan for their construction of the project site the design plan will involved the horizontal alignment, vertical alignment and longitudinal section of the project area.
1.4	OBJECTIVE OF THE PROJECT 
	The objectives of the project are summarized as the following
i. Data acquisition 
ii. Data processing 
iii. Information presentation 
iv. Comprehensive report writing
1.5	SCOPE OF THE PROJECT 
· Recconaisances
· Office planning 
· Field Recci
· Chainage marking at 25m & bench mark establishment at every 500m
· Test of instrument 
· Geometric data acquisition 
· Attribute data acquisition 
· Data downloading editing 
· Data processing analysis 
· Information presentation both hard/soft copies 
· Appendix
1.6	PROJECT SPECIFICATION 
i. A third order traverse must be carried out 
ii. The control checks must be perfectly done 
iii. The length of each traverse line must not be greater than 2.50 meters
iv. Horizontal length were approximated to the nearest three decimal places 
v. Determine of a new better horizontal alignment 
vi. Chainage at every 25m
vii. Design vertical alignment 
viii. Determine cross station area of the road
1.7	PERSONNEL
All the under list name is member of group 8 that participated in the successful execution of the project 
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	Member
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	ND/23/SGI/FT/0010
	Member
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	ND/23/SGI/FT/0015
	Member
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.
1.8	SITE LOCATION
The location of the project site is the route from New IES road to ARA village. The distance covered was approximately 3km. The site lies between 
LATITUDE - 	008˚ 25’ 30’’ to 008˚ 57’ 33’’
LONGITUDE -	004˚ 35’ 23’’ to 004˚ 38’ 10’’
[image: C:\Users\DELL\Downloads\IMG-20170729-WA0005.jpg]
Fig 1.0: showing the study location
Source: Google earth 2025


CHAPTER TWO 
2.0	LITERATURE REVIEW
	The essence of route surveying was to establish the horizontal and vertical alignment for transportation which were assumed to comprises a network that include by way highways vapid transit guide way, canal, pipelines and transmission lines (Anderson. 1985)
	Raymond et’al (1968) also defined route surveying construction of line and transportation or communication such as highways, railroads, canal, transmission lines, and pipelines, Raymond at all stated further that the location and construction survey may further consist of 
· Establishing the centre line by setting interval
· Running level to determine the profile of the ground along the centre line at 25 meters internal 
· Plotting such profile and fixing grades
· Taking cross sections 
· Calculating volumes of earth work measuring drainage areas
· Lagging out structure, such as culverts and bridge 
· Locating right of way boundaries 
Surveying operations involves in route surveying include the following to determine the horizontal alignment and leveling for heighten purpose.
Generally, route survey consist of 
· Establishing the centre line by setting at the interval
· Running level to determine the profile of the ground along the centre line at 25m interval.
American congress on surveying and mapping (ACSM) defined surveying as the science and art of making all essential measurement to determine the relative position of points or physical and cultural detail above, on or beneath cultural details above, on or beneath the surface of the earth and to depict them in a usable form or to establish the position of points or details
	Anderson (1985), defined surveying as the art of measuring horizontal and vertical distance between lines and establishing points by predetermined angular and linear measurement.
	These project is focus on engineering surveying which is defined as the surveying which is defined as the surveying which involved determining the position of natural and man made feature in the planning, design and construction or works.
	Ramsey (1976) defined engineering surveying as the surveying carried out to provide special information for construction purpose which are usually drawn on a large scale, topographical surveys ranging in scale from 1:500 to 1:2,500. Such schemes include tunnel, transmission line by hydroelectric and alignment of road the location and construction of dams the development and maintenance of harbor with respect to this project, the principle in surveying operation were adopted for route alignment  which covered paining. Designing construction, developing and rehabilitation of road depending on the survey data acquired.
	Banister (1977), defined leveling as the operation carried out for determination of height of point on the surface of the earth it is indispensable since the height of point can only be given relative to another point on the surface of the earth. Detailing is the act of fixing relevant feature on the field of observation such as electric poles, street light, and culvert and buildingsetc. Data presentation is the graphical representation of the field work at a suitable scale. 
	Route surveying, bearing and aspect of engineering work is a survey that start from design and ends after the construction stage and it could be explained as the survey carried out in establishing the horizontal and vertical alignment of a particular area needed for social utilities like highways, railways, transmission lines, pipelines and canal (Mikhail 1976). Hence, the principle and scope of surveying in general and route surveying in particularly is the comprehensive aim of the project.
	MC MAURRY (2007),defined traversing as “the process of connecting the series of line with known bearing and distance” subdividing it into first order precise measurement and second order control for the establishment of secondary control while the third order for survey of tertiary control and topographical features.
	Allan et al (2008) defined traverse as an orderly sequences of measurement of length and directions of line between points on the earth surface to determine the position of points. There fore, in leveling the measurement are taken only as the vertical plane.
	Clark (2003), explained profile leveling as term used to described the field work involved in surveying a longitudinal section of a road to be surveyed. The profile leveling may be of any regular interval such as 25m which would be a continuous process until the closing station is reached.


CHAPTER THRRE
3.1 	METHODOLOGY 
Methodology is a method and principles /way used to perform a particular activity and the activities is said to be successfully executed, proper planning and the development of the work. Plan show how good and objectives are to be accomplished. The proper planning that was taken for the successful execution of this project and this are involved 
· the choice of the most appropriate techniques for execution of the project 
· selection of equipment used.
· the design of a monitoring scheme that really helped in achieving the require accuracy for the project, starting from reconnaissance to the final product. 
3.1 	RECONNAISSANCE 
This is a very important and first aspect in any survey project /work carried out to obtain the general view of the study area in term of nature of the terrain and to properly plan the best way to the set aim and objectives of the project. And it can help to minimize any delays or changes in the observing schedule but for this it was carried out in two ways :
· Office reconnaissance 
· Field reconnaissance 
3.1.1 	OFFICE PLANNING 
It is the act of involved the collection of equipment needed for the project, test of the instrument, missing planning assembling and studying of all available data relevant to the project, the costing of the operation was also done in the office. In executing the project, necessary information related to the project give such as coordinate of the control use were obtained from the SIWES and the practical unit of the school. Office planning is also known as office reconnaissance. 
Table 3.1:  show the given bench marks Values
	Stn. I.D
	Easting (m)
	Northing (m)
	Height (m)

	BM1
	682642.92mE
	944970.38mN
	347.21m

	BM2
	682626.44mE
	944965.70mN
	347.56m

	BM3
	682636.20mE
	944944.22mN
	348.01m



3.2	EQUIPMENT USED
The following were the equipment used in the execution of the project
The equipment was grouped in to two categories
3.2.1 Hardware Equipment Used.
· Total station (South NTS 352L) and it's tripod
· one steel tape 
· one plumb bob
· one cutlass 
· two ranging poles 
· paint 
· field book 
3.3.2 SOFTWARE USED
The software components used for this project are
1. Sokkia link
1. AUTOCAD civil 3D 2009
1. Microsoft office 2010
1. Notepad
1. HP printer drivers


3.3	TEST OF INSTRUMENT 
The instrument (total station) contain an inbuilt program that carries out self-test including signal test collimation, test battery, temperature test, then the instrument use set up and all their temporary adjustment were carried out, horizontal and vertical reading were taken and the telescope transmitted and the target bisected the second time and reading obtained were recorded below.
The two total stations used for this project, that is Leica TS02 and Sokkia set 630R total stations were tested to ensure that they were in good working condition and also to determine if the instrument meet up with the required accuracy of the project at hand which is a third order project. The total station equipment was set up over point (A) and then powered on all temporary station adjustment were carried out. The instrument menu was navigated to the instrument constant sub-menu which was selected after which the instrument then prompt to bisect the target. The target already set upon point (B) was bisected and enter key pressed, the instrument then prompted to bisect the same target again using the second face of the telescope which was done. After the whole observations, the instrument displayed the old and new values for the instrument constant error, the new value was set to replace the old value. The result and analysis are shown in the tables below.
[image: ]
Fig. 3.2 show the instrument set up for collimation test.
Table 3.2:	show the Test of Instrument result.
	 Stn.
	 Sight
	FFace
	Horizontal circle reading
	Deduced angle
	Vertical circle reading
	Sum

	X
	Y
	L
	2250  30’  20’’
	
	0890  32’  12’’
	

	
	Y
	R
	450  30’  20’’
	1800  00’ 10’’
	2700  28’  01’’
	3600 00’  13’’



Difference in horizontal circle reading = 1800  00’ 10’’
Horizontal collimation error = 1800  00’ 10’’ - 1800  00’ 00’’ = 000  00’  10’’
Collimation error = 000  00I  10II
				     2
Horizontal collimation error = 000  00I  05II
Sum of vertical circle reading = 3600 00’ 46’’
Vertical collimation error = 3600 00’ 46’’ - 3600 00’ 00’’
						= 0000 00’ 13’’
							   2
					= 000  00’  6.5’’
	The above table shows the collimation errors and the new reading was used because it is similar to the old reading.
3.4	MONUMENTATION 
This is the act of identify the selected and marking them with wooden pegs or nail /bottles cover during the execution of the project. This could be temporary or permanent, depending on the nature of the job specifically for the project. The wooden pegs or bottles cover were 3cm in diameter and above 15cm long with nail on top for easy identification of the point. These were driven into the ground leaving about 2cm above the ground. 




 (
 Ground level
18
cm
18
cm
 
Beneath Ground level
75
cm
 long
60
cm
 80cm Iron rod
 Above Ground level
15cm
)









Figure 3:1: show the diagram T.B.M
3.5	CONTROL CHECK
Control check involves checking the control used for the execution of the project to know if they are still intact or not. The instrument was set up on a known point (TBM1) and all necessary temporary adjustment were made, the reflector was taken to another known point (TBM2), the angle difference between compute angle, measure angle, computed distance and measured distance are within allowable.




	Stn. I.D
	Easting (m)
	Northing (m)
	Height (m)
	Remark

	BM1
	682642.92mE
	944970.38mN
	347.21m
	Given

	BM1
	682642.82mE
	944970.31mN
	347.19m
	observed

	
	-0.100
	-0.07
	-0.03
	difference

	BM2
	682626.44mE
	944965.70mN
	347.56m
	Given

	BM2
	682626.46mE
	944965.79mN
	347.62m
	observed

	
	+0.02
	+0.09
	+0.06
	difference

	BM3
	682636.20mE
	944944.22mN
	348.01m
	Given

	BM3
	682636.10mE
	944944.12mN
	348.11m
	observed

	
	-0.10
	-0.01
	+0.10
	difference



3.6	DATA ACQUISITION
The data for this project work (digital route surveying) were acquired using the total station and its accessories, the automated surveying instrument and their hardware components. The information acquired were for the existence of the natural and man-made features.
3.6.1	DATA SOURCE
Data source is also called a data file, it is simply a collection of records that stores data. Digital route surveying requires input of relevant digital data the data consist of two types;
1. Attribute data (Descriptive Information)
2. Spatial data representing geographical features (culvert, buildings, area, trees etc.)
There are two types of data source used in this project, i.e. primary and secondary data source
Primary data source is the type of data captured on the field with the use of total station (i.e. X, Y, Z) while secondary data source are the type deals with the coordinate of the control point used for the project
3.6.2	INSTRUMENT OPERATION
	The procedure for the operation of instrument is this:
1. Orientation of the instrument
2. Level of the instrument with the three roof screw
3. Rotation of both the vertical and horizontal axis of the instrument to 3600
4. Press menu
5. Press F1, it will immediately display all the files present
6. Press F3 to enter new file name.
7. After certifying the above, press enter
8. It will take you to page 2
F1 -------- occupy print
F2 -------- back sight
F3 -------- forward sight
9. Press F1 to input coordinate
N:
E:
Z:
F1 – input, F2 – back, F3 – space, F4 – enter
10. After certifying, press enter, it immediately returns to page 2, then enter the back sight coordinate.
Below shows the result of TBM.
	Stn. I.D
	Easting (m)
	Northing (m)
	Height (m)

	BM1
	682642.92mE
	944970.38mN
	H=347.21m

	BM2
	682626.44mE
	944965.70mN
	H=347.56m

	BM3
	682636.20mE
	944944.22mN
	H=348.01m

	BM4
	682674.19mE
	945459.38mN
	H=341.76m

	BM5
	682755.17mE
	945457.52mN
	H=342.56m

	BM6
	682850.45mE
	945949.18mN
	H=350.00m

	BM7
	682905.59mE
	945928.27mN
	H=349.67m

	BM8
	682613.33mE
	944316.61mN
	H=351.65m

	BM9
	682653.25mE
	944357.07mN
	H=352.42m




CHAPTER FOUR
4.0	DATA PROCESSING AND RESULT ANALYSIS 
This are the mathematical process, which entails the computational procedure carried out on raw data collected from the field. These were used in producing the finished product known as plan/chart and it is usually done in the office hence it is called office computation various computation procedures carried out as follow. This stage also involved various computational process such as checks on both linear and angular disclosure of the observed data in order to ascertain if the job carried out is within the accuracy of third order job so as to meet the purpose for which the project was carried out.
4.1	DATA DOWNLOADING AND EDITING
Sokkia link software was used for downloading from Sokkia total station equipment following the procedure below;
1. The total station was connected to the desktop computer
1. The PC was reboot to establish a new COM port cI created a new project by clicking the new project and named it group five
1. On the Sokkia link software, the port set up was clicked and the parameters was set to match to the instrument setting
1. I then switched on the station and set the parameters boudrate 9600, data bits and stop bit s1, parity none
1. I clicked on ok
1. I clicked on send data on the instrument
1. The data stored on the instrument was located.
1. I clicked data on the menu bar of the software and it dropped down, I clicked receive data
1.  The connection was clicked on the software
1. I then pressed the SEND button on the instrument simultaneously.
1. The data was then copied from Sokkia link software to notepad for further processing
4.2	DATA PROCESSING
The downloaded data from the total station was further edited using Microsoft excel and notepad, the final edited copy was saved as the text file containing X, Y and Z coordinate of all points observed in the field.
4.3	RESULT ANALYSIS
The results were analyzed so as to check the accuracy of the job by comparing the results obtained with the minimum allowable error acceptable for this order of survey job in accordance with survey rules and departmental instructions.
4.4	DESIGN AND VOLUME COMPUTATION
The longitudinal profile of the route was created before the designing was done. The longitudinal profile was created using AutoCAD civil 3D land desktop companion 2009. The steps followed are as follows
1. The AutoCAD civil 3D land desktop companion 2009 suite was a new project was created and named
1. The unit icon was clicked to set the unit of the drawing as follows
1. Length type decimal
1. Length precision – three places (I.e. 0.000)
1. Insertion scale
1. Unit to scale inserted content- meters
1. Angle type- Deg/Min/Sec.
1. Angle precision – Od 00’00”
1. The clockwise box below was clicked
1. The direction icon below was clicked and a direction control dialog box was opened. The North was selected and Ok was clicked to exit the dialog box
1. The point menu was then clicked in the menu bar and the point settings was selected. The “coords.” icon was clicked to select the method of data arrangements (i.e. Easting – Northing). The type of marker was also selected here.
1. Under the point menu, the import/ export point icon was selected
1. The import point was selected after which a dialog box opens the format in which the data was arranged was selected i.e. ENZ (space delimited). Also the source input data files earlier served and ok was clicked to continue
1. The points were imported and the centre lines joined with the polyline drawing tool in AutoCAD toolbar, the OSNAP (object snap) was switched on so as to snap the polyline ends to the points to enable precise and easy joining
1. Alignment was then selected from the menu bar and define from sub-menu was selected
1. The polyline used in joining all the center line was then clicked, where the alignment was to start was also clicked. A dialog box then opens and the alignment was named.
1. On the alignment menu on menu bar, the station label settings was clicked, the station label increment, station tick increment and station label offset were edited appropriately. The perpendicular labels and plus sign location was also clicked. Then the station labels were created.
1. The terrain was created by clicking on the terrain menu on the menu bar, then “Terrain Model Explorer” was selected. A dialogue box opens up and a new surface was created and named. The points file was added and the arrangement for format selected as well as the file path where it was located. The surface was built by right clicking on it and select and the dialog box was closed after building the surface.
5.4	LINEAR ACCURACY CALCULATION
	                 This was computed using the formulae:
	Linear Accuracy =        1_____ 
                              		 √∆E² + ∆N²
                              		total distance
Linear Accuracy = 1 ÷ √ (0.010) ² + (-0.008) ² ÷ (3206.115)
Linear Accuracy = 1 ÷ √0.0004+0.0064 ÷ (3206.115)
Linear Accuracy = 1 ÷ √0.0065 ÷ (3206.115)
Linear Accuracy = 1 ÷ 0.0806225 ÷ (3206.115)
Linear Accuracy = 1 ÷ 0.000025146
   	Linear Accuracy = 1 ÷ 39766.962
Linear Accuracy = 1: 39,000
Expected Linear Accuracy = 1:3,000
Obtained Linear Accuracy= 1: 39,000
4.5	RESULT DISPLAY
This show the figure of horizontal alignment and the vertical alignment obtain during the processing of the result.







HORIZONTAL ALIGNMENT






VERTICAL ALIGNMENT





4.7	APPLICATION OF THE PRODUCT
· The horizontal alignment is used for correcting horizontal curves along the route during the construction work.
· Horizontal alignment is also used for location and allocation of the route facilities like, pipe lines, electricity line, setting out of drainages some case for plots alignments.
· Vertical alignment is used to correct for the vertical curves along the road during the construction.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.0	SUMMARY  
	The aim of this project is to carryout the Route survey from New IES to Ara village, Ilorin it was done in accordance with the survey rules and regulation. A digital ground survey method was basically use for data acquisition. Reconnaissance was first stage (both office and field) and control was established around the study area and data acquisition was carried out both (Geometric and Attribute data) of the field, AutoCAD, suffer, Microsoft word, Microsoft Excel and notepad were combined carryout data processing. Manipulation, analysis and retriever. The final presentation of information was produced inform of digital map.
5.1	PROBLEM ENCOUNTER 
i.	Pedestrian movement: The study area been a busy area, at every point in time people are moving around it obstruct/delay the measurement process of the total station. This problem was resolves by waiting for more time in such occasion 
ii.	Intervisibility problem: Due to big structure of the buildings in the project area, it is not possible to pick most of  the details from one station point, hence we have to set in numerous points in order to details the structure effectively.
5.2	CONCLUSION 
It is an indisputable fact, that to carry out project practical is to gain more knowledge after the execution of the project. I can therefore conclude that is was really interesting and also afforded me the opportunity of putting into practice various survey method and techniques that I have learnt in the course of my study. It was enhanced my confidence and ability to handle survey work in relation to any engineering work/project without any difficulty. The project was a success the accuracy of each task carried out was written the required limit
In conclusion despite all odds problems encountered aims of this project was achieved and was carried out in accordance with survey rules and specification and department instruction.
5.3	RECOMMENDATIONS
	Most of the work carried out in this project are beneficial to the student. So I will recommend that this type of route project should always to given at ND level.
	I would recommend that the school authority should educate the people living in the vanity of the institution and cabs/taxi driver on the reason why student were required to carry out such project to avoid embarrassment.
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APPENDIX
   006           682025.7819     945084.7846     99.4130                         
   007           682038.6168     945093.6937     100.5105                        
   008           682050.0134     945106.5497     100.9379                        
   009           682005.6020     945096.7273     99.1825                         
   010           682006.6927     945112.0727     99.2829                         
   011           682017.1741     945093.9299     99.7548                         
   012           682021.8908     945093.8083     100.1744                        
   013           682026.3856     945093.4900     100.3013                        
   014           682042.6028     945073.5034     99.7500                         
   015           682044.2000     945076.7797     99.7942                         
   016           682046.7200     945079.6649     99.8730                         
   017           682068.9018     945060.7950     99.9050                         
   018           682065.9868     945056.8481     99.7495                         
   019           682071.3204     945064.2724     100.0481                        
   020           682090.6688     945043.5891     100.3955                        
   021           682092.7647     945046.5016     100.4931                        
   022           682087.9850     945040.3302     100.3069                        
   023           682112.7715     945025.3632     101.0093                        
   024           682115.6615     945028.4587     101.0807                        
   025           682128.2932     945013.0509     101.5195                        
   026           682135.5597     945005.0302     101.6583                        
   041           682135.5590     945005.0300     101.6580                       
   027           682128.2465     945013.1023     101.5286                        
   028           682109.1708     945022.7343     100.7413                        
   029           682131.2552     945003.6180     101.6610                        
   030           682128.6494     945001.2214     101.4917                        
   031           682134.4793     945006.0582     101.5765                        
   032           682147.1771     944979.5850     102.1656                        
   033           682143.5417     944977.3202     101.9381                        
   034           682150.3719     944981.1613     102.1890                        
   035           682163.3264     944955.1111     101.2801                        
   036           682160.0652     944952.7020     101.0766                        
   037           682166.8240     944957.3415     101.3514                        
   038           682177.6536     944931.8729     100.9789                        
   039           682174.1631     944929.5568     100.9376                        
   040           682181.1446     944934.1733     101.1852                        
   041           682192.4558     944907.1810     101.1080                        
   042           682189.4715     944905.5021     100.9958                        
   043           682195.5252     944909.1830     101.0546                        
   044           682207.9993     944884.1549     101.3188                        
   045           682204.8675     944881.8900     101.2780                        
   046           682211.1964     944886.6037     101.4122                        
   047           682221.6193     944858.0633     101.4747                        
   048           682225.0046     944860.4031     101.5198                        
   049           682228.4063     944862.6411     101.7200                        
   050           682238.2441     944834.5708     101.6794                        
   051           682240.8990     944836.5946     101.8440                        
   052           682244.1653     944838.6128     101.9053                        
   053           682254.5578     944811.7444     102.2803                        
   054           682257.5481     944813.9446     102.2792                        
   055           682260.6788     944816.2335     102.3919                        
   056           682270.9590     944788.3016     102.3721                        
   057           682273.9218     944790.3492     102.6997                        
   058           682276.6255     944792.1309     102.5937                        
   059           682286.5631     944766.0962     102.8219                        
   060           682290.0121     944768.1675     103.0714                        
   061           682304.5657     944740.8423     103.2686                        
   062           682310.0684     944732.5142     103.3306                        
   042           682304.5660     944740.8420     103.2690                       
   063           682310.0659     944732.4355     103.3666                        
   064           682292.6382     944772.5410     103.0856                        
   065           682304.1791     944746.8399     103.4408                        
   066           682301.1611     944744.4851     103.1813                        
   067           682323.2204     944726.4327     103.7364                        
   068           682319.9030     944724.0170     103.6967                        
   069           682316.1366     944721.6976     103.6322                        
   070           682335.7669     944700.8243     104.2236                        
   071           682338.4743     944702.8973     104.2273                        
   072           682332.8044     944698.3401     104.3279                        
   073           682354.7769     944679.3323     104.6155                        
   074           682351.9003     944677.2367     104.6354                        
   075           682348.3444     944675.0681     104.6815                        
   076           682365.6697     944652.9487     105.0503                        
   077           682362.4340     944650.6473     105.0144                        
   078           682368.9170     944655.1217     105.0834                        
   079           682384.5766     944631.1868     105.4746                        
   080           682381.2040     944629.0851     105.5610                        
   081           682376.5872     944629.4522     105.4252                        
   082           682396.7736     944608.4408     105.9620                        
   083           682393.6922     944607.1091     105.9661                        
   084           682390.4633     944605.4499     105.9599                        
   085           682408.1616     944582.9005     106.4976                        
   086           682405.0317     944581.2927     106.4912                        
   087           682411.2402     944584.7736     106.3901                        
   088           682423.3518     944559.5384     106.6502                        
   089           682420.0470     944557.5139     106.7922                        
   090           682418.1394     944555.8639     106.9239                        
   091           682422.8478     944559.8735     106.6742                        
   092           682425.0908     944554.6325     106.7690                        
   093           682425.1240     944554.5520     106.7700                        
   094           682415.6326     944557.5332     106.7882                        
   095           682426.9558     944532.2070     107.0686                        
   096           682429.8125     944533.6945     107.1339                        
   097           682433.4405     944535.4283     107.0119                        
   098           682439.2492     944506.3200     107.4392                        
   099           682443.3772     944507.9657     107.5352                        
   100           682446.6725     944509.7071     107.4372                        
   101           682452.5124     944482.5882     107.8221                        
   102           682456.1946     944484.7199     107.9294                        
   103           682459.4442     944486.5926     107.8592                        
   104           682465.9673     944457.9182     108.3992                        
   105           682469.2804     944459.5007     108.5506                        
   106           682471.9873     944460.9821     108.3765                        
   107           682482.1362     944434.8035     109.1427                        
   108           682478.5189     944433.1004     108.9704                        
   109           682493.6660     944408.6229     109.7479                        
   110           682483.5502     944436.4111     109.1200                        
   111           682491.2674     944407.2945     109.6568                        
   112           682496.3899     944410.0650     109.8130                        
   113           682505.9488     944382.1408     110.7567                        
   114           682503.2152     944380.5186     110.7638                        
   115           682508.2727     944383.2047     110.7571                        
   116           682516.5588     944355.2714     111.6726                        
   117           682519.4182     944356.6538     111.6934                        
   118           682517.0492     944354.3153     111.5071                        
   119           682519.6556     944349.9367     111.8667                        
   120           682519.6555     944349.9380     111.6799                        
   121           682522.9013     944358.3719     111.3804                        
   122           682533.8035     944331.7136     112.5338                        
   123           682536.4090     944333.6625     112.4887                        
   124           682531.0073     944329.9981     112.3860                        
   125           682552.4804     944310.3039     113.4871                        
   126           682550.2624     944308.5650     113.5288                        
   127           682547.5682     944306.6014     113.4817                        
   128           682570.5465     944287.1465     114.3700                        
   129           682568.1234     944285.1926     114.4096                        
   130           682565.9303     944283.4345     114.3668                        
   131           682585.8098     944263.4886     115.2900                        
   132           682588.2739     944265.2842     115.2021                        
   133           682583.1048     944261.2549     115.1886                        
   134           682603.6117     944241.6747     115.7531                        
   135           682606.1033     944243.8273     115.6890                        
   136           682601.1192     944239.8216     115.6595                        
   137           682623.9388     944220.6381     116.1817                        
   138           682621.7366     944218.8165     116.2727                        
   139           682619.1200     944216.6697     116.3477                        
   140           682642.1326     944197.2154     116.7863                        
   141           682639.2304     944195.2850     116.8587                        
   142           682636.5766     944192.8337     116.9010                        
   143           682660.2199     944173.5508     117.3205                        
   144           682656.6375     944171.6155     117.3986                        
   145           682653.6274     944169.5483     117.3994                        
   146           682676.1782     944150.6322     117.7830                        
   147           682672.9240     944148.5706     117.8805                        
   148           682669.5635     944146.2802     117.8648                        
   149           682692.0128     944127.1386     118.2677                        
   150           682688.8167     944125.0635     118.3393                        
   151           682685.8613     944122.9068     118.3408                        
   152           682696.9263     944119.7571     118.3344                        
   153           682693.9851     944124.6214     118.2354                        
   154           682696.9401     944119.7337     118.3095                        
   155           682685.9921     944123.1819     118.2222                        
   156           682707.4102     944101.9903     118.6681                        
   157           682704.4347     944100.3925     118.7399                        
   158           682700.7536     944098.3053     118.6396                        
   159           682722.3370     944077.8542     119.0533                        
   160           682719.0745     944076.2476     119.1673                        
   161           682715.4769     944074.1788     119.1063                        
   162           682738.3179     944053.3904     119.2849                        
   163           682734.5168     944051.6684     119.3820                        
   164           682730.4204     944049.5512     119.2995                        
   165           682754.8448     944030.0811     119.2110                        
   166           682750.8643     944027.4873     119.3803                        
   167           682746.9357     944024.9369     119.3085                        
   168           682771.0366     944006.4412     119.1626                        
   169           682767.0911     944003.9959     119.3029                        
   170           682763.7668     944002.0564     119.2275                        
   171           682788.0679     943982.3794     119.2347                        
   172           682783.7592     943979.7363     119.4079                        
   173           682779.1809     943976.4727     119.3832                        
   174           682804.3369     943957.1898     119.4190                        
   175           682800.3988     943954.8836     119.5152                        
   176           682796.9980     943952.7007     119.4804                        
   177           682817.8778     943931.1158     119.7777                        
   178           682821.5153     943932.8212     119.7828                        
   179           682815.0867     943928.7769     119.8386                        
   180           682835.9649     943900.3001     120.2448                        
   181           682836.4164     943900.3887     120.2463                        
   182           682835.2443     943892.7511     120.1190                        
   183           682808.8890     943902.8814     120.6629                        
   184           682809.4877     943905.1762     120.6695                        
   185           682810.3023     943908.1409     120.6672                        
   186           682782.5130     943911.9335     121.2278                        
   187           682783.9383     943914.3699     121.2087                        
   188           682784.8617     943917.2296     121.1419                        
   189           682756.0305     943920.6863     121.7873                        
   190           682756.9581     943923.8256     121.8478                        
   191           682757.9242     943926.7805     121.9166                        
   192           682728.1606     943930.2789     122.4308                        
   193           682729.3821     943933.2985     122.5375                        
   194           682730.2432     943935.5292     122.5611                        
   195           682701.6303     943940.8568     122.9612                        
   196           682703.1730     943944.1081     123.1520                        
   197           682670.9021     943956.3387     123.9009                        
   198           682676.7594     943953.0441     123.7493                        
   199           682675.0689     943953.9856     123.8231                        
   200           682676.8112     943953.0878     123.7431                        
   201           682675.1112     943953.9930     123.8217                        
   202           682676.4723     943956.6324     123.7470                        
   203           682678.6616     943960.3239     123.7050                        
   204           682651.9756     943966.9381     124.2516                        
   205           682653.6562     943970.0133     124.3123                        
   206           682655.3298     943973.5623     124.2712                        
   207           682625.1587     943985.9593     124.9082                        
   208           682623.3161     943982.6262     124.9048                        
   209           682626.8486     943989.0757     124.8581                        
   210           682595.6088     944003.9467     125.3075                        
   211           682594.1928     944000.8001     125.4026                        
   212           682597.0679     944006.4356     125.5699                        
   213           682566.3222     944022.6662     125.9199                        
   218           682536.6247     944034.8150     126.1717                        
   219           682507.3593     944050.1443     126.4418                        
   220           682508.3018     944052.9566     126.4105                        
   221           682504.6395     944054.2118     126.4461                        
   222           682501.6857     944054.9793     126.4166                        
   223           682501.5021     944055.0074     126.4538                        
   224           682505.9551     944044.4381     126.3143                        
   225           682477.2103     944056.4675     126.7075                        
   226           682478.4825     944060.2897     126.5370                        
   227           682476.6441     944051.0866     126.5581                        
   228           682446.5247     944062.1256     126.7904                        
   229           682445.7294     944057.9570     126.7217                        
   230           682447.0142     944066.2102     126.7224                        
   231           682415.7865     944067.1982     126.8935                        
   232           682416.5107     944072.0172     126.7752                        
   233           682415.1001     944062.6879     126.7175                        
   234           682385.5776     944073.0709     126.9591                        
   235           682386.9866     944077.7065     126.7497                        
   236           682384.4882     944068.2747     126.7548                        
   237           682354.7374     944079.3675     127.0357                        
   238           682353.8090     944074.8395     126.9073                        
   239           682323.3671     944079.6329     126.9917                        
   240           682324.8908     944084.7548     127.1650                        
   241           682295.1233     944094.9624     126.8495                        
   242           682294.3700     944090.9218     127.0306                        
   243           682292.9678     944086.1947     126.8278                        
   244           682261.0979     944097.2825     126.9411                        
   245           682261.5711     944101.9959     126.8073                        
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