Summary of the lesson.

The essence of total station survey and the scope of its application. Construction of a shooting justification for total station survey. Tacheometric moves, shooting of the situation and terrain. 

The purpose of the total station survey is to obtain images on paper at a given scale, the situation and the terrain in their projection on a horizontal plane.

Tacheometric survey is a topographic, i.e. contour-altitude survey, as a result of which a terrain plan with an image of the situation and relief is obtained. Tacheometric survey is performed independently to create plans or digital models of small areas of terrain on a large scale (1:500— 1:5000) or in combination with other types of work when performing stereotopographic or mensural surveys is economically impractical or technically difficult. Its results are used in the management of land or urban cadastre, for the planning of settlements, the design of land allotments, land reclamation measures, etc. Its use is especially advantageous for shooting narrow strips of terrain during surveys of canal routes, railways and mobile roads, power lines, pipelines and other extended objects.

The word "total station" in Greek means "fast measurement". The speed of measurements during total station survey is achieved by the fact that the position of the point of the terrain being taken in plan and height is determined by one pointing of the instrument tube at the rail installed at this point.

Total station survey is performed using technical theodolites or special devices — total stations.

The advantages of total station survey in comparison with other types of topographic surveys are that it can be performed under adverse weather conditions; in addition, desk work can be performed by another contractor following the production of field measurements, which reduces the time for drawing up a plan of the area being filmed. In addition, the process of shooting itself can be automated by using electronic total stations, and drawing up a plan or a ЦММ can be done on the basis of a ПК.

The main disadvantage of the total station survey is that the preparation of the terrain plan is carried out in camera conditions based only on the results of field measurements and sketches; at the same time, it is impossible to identify the mistakes made in a timely manner by comparing the plan with the terrain.

Field work in total station survey is preceded by the preparation of a project that includes the selection of the necessary cartographic materials, catalogs of points of planning and high-altitude justification and the choice of a method for creating a shooting network depending on the shooting object, its scale and available instruments. Field work in total station survey includes reconnaissance of the terrain, creation of a network of survey justification and shooting of the situation and terrain.

Reconnaissance includes familiarization with the terrain in the area of the future shooting, finding points of justification and choosing a place to fix the points of the shooting network. These points should be located, if possible, on elevated places with a good view of the terrain, taking into account the provision of mutual visibility between adjacent points.

The density of the points of the shooting network depends on the scale of the shooting, the complexity of the terrain, the built-up or forested area being filmed. The number of points of shooting networks per 1 km2 of undeveloped territories for plans of scale 1:1000 should be at least 16, 1:2000 — 12 points, 1:5000 — 4 points; in undeveloped territories when shooting at a scale of 1:500 and in built-up territories, the density of the check of shooting networks is determined by reconnaissance.

The planned high-altitude basis of the total station survey consists of the points of the state geodetic reference network, condensation networks and the survey network. The geodetic survey network is created in the form of theodolite-leveling passages — when shooting relief with a cross section of up to 1 m, theodolite-high—altitude and tacheometric passages - when shooting relief with a cross section of 2 m or more.

Tacheometric moves serve to thicken the filming network. According to this, before the start of total station work, the points of the shooting justification should be brought to the density,
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Cameral work in total station survey includes: 1) verification of field measurement logs; 2) calculation of planned and altitude coordinates (x, y, H) of points of theodolite-leveling, theodolite high-altitude and tacheometric moves; 3) calculation of the marks of rack points at each station; 4) preparation of a topographic terrain plan.

Verification of records and calculations in field logs is carried out in two hands (by an observer and his assistant). At the same time, the horizontal and vertical angles, horizontal overlays, straight, reverse and average exceedances of the stroke points are recalculated. The detected errors are eliminated by appropriate corrections.

Calculation and linking of the planned coordinates (x, y) of the points of the moves are performed in the same way as in theodolite moves.

A topographic plan is a plan of a land plot in the form of a graphic diagram indicating the characteristics of the relief and with significant objects of natural or artificial origin applied to it. Such a drawing depicting the situation and terrain is called a topographic plan. In the field of construction, a topographic plan is necessary to perform horizontal and vertical planning, i.e. to design the relative location in plan and height of buildings, engineering networks, etc. planned for construction, taking into account the situation already existing on the ground and the nature of the relief.

Tacheometric survey can be performed on its own (tacheometric course) or planned high-altitude justification (theodolite and leveling course).

The accuracy in determining the planned and high-altitude position of terrain contours in total station survey is lower than in theodolite survey and geometric leveling:

	Measured value
	Measurement accuracy 

	
	Theodolite survey (theodolite 2T30)
	Technical leveling (H3 level)
	Tacheometric survey (theodolite 2T30)

	Horizontal corners
	
	
	

	Distances
	
	
	

	Excesses
	
	
	


Therefore, in a built-up area saturated with buildings, especially engineering networks (water supply, heating, gas pipeline, sewerage, power cables), where increased shooting accuracy is needed, total station survey is allowed to be carried out only on a ready-made planned high-altitude shooting justification.

1) Topo" - from the Greek surface, outline.

2) total station – from the Greek fast measurement

3) the tacheometric course differs from the theodolite one in that the distances during the tacheometric course

are determined by the theodolite's filament rangefinder, and the excess between the vertices is determined by the inclined beam of the sighting-

In a built-up area, total station survey is mainly used for shooting relief points and non-solid points.

Field work with tacheometric survey on a ready-made planned high-altitude justification consists of:

1. reconnaissance of the mapped area, 

2. laying of total stations, 

3. shooting the situation and terrain.

Based on the results of field work, a journal of total station survey with crocs is presented.

The total station survey is performed in the polar coordinate system.

When shooting on a ready-made planned high–altitude justification, the vertices of the theodolite course are taken as the pole, and the directions of the sides of the theodolite course are taken as the polar axes. The marks of the vertices of the theodolite course are determined by technical leveling.

When leveling, the height differences (exceedances) between the points are found. For a given height of the starting point and for the exceedances of other points relative to it, the heights of all other points are obtained.
The task for the SRS

1. Study the verification of the theodolite, write the results in task No. 1 "Working with theodolite", p. 14-16.

The literature is indicated at the end of the task. Deadline for completing the task: 1 week.

The task for the SRSP

1. To process the results of the total station survey for the next studio session

The control of the completed task will take place at the SRSP classes (according to the schedule of classes).

А) Control questions for the written exam
1. How is the total station survey performed?

2. What is the accuracy of determining the planned and altitude position of terrain contours during total station survey?

3. What is the difference between the total station and theodolite course?
Б) Test tasks for computer testing
1. What is achieved when installing the level at an equal distance from the rear and front rails?

A) compensation of errors due to non-parallelism of the axis of the cylindrical level and the sighting axis is the main condition for leveling;

B) compensation of errors due to non-perpendicularity of the circular level axis and the sighting axis;

C) compensation of errors due to non-parallelism of the axis of the round level and the axis of rotation of the tool;

D) compensation of errors due to non-perpendicularity of the vertical thread of the thread grid and the sighting axis of the level;

E) compensation of errors due to non-parallelism of the sighting axis and the axis of the cylindrical level of the level.

2. What signs are fixed leveling networks?

A) towers;

B) reference points;

C) Stakes;

D) trig points;

E) signals;

3. What characterizes the figure behind the letter H at the levels?

A) The COE of measuring exceedances per 1 km of double travel;

B) the leveling class for which the specified leveling is applied;

C) the error of reference along the middle thread on both sides of the rail;

D) the error of the difference of the exceedances determined by the red and black sides of the rails;

E) the maximum difference of the heels of the rails.

4. What is the main condition of the level?

A) the perpendicular axis of the cylindrical level and the plane of rotation of the eyepiece of the level;

B) parallelism of the sighting axis of the telescope and the axis of the cylindrical level;

C) the perpendicularity of the axis of the circular level and the plane of rotation of the levelling telescope;

D) the perpendicular axes of the circular and cylindrical levels;

E) parallelism of the axis of the circular level and the vertical axis of rotation of the level.

5. Determine the location of the zero work point at the values of working marks: a = 0.80 m, b = 0.20 m, d = 100 m?

A) 80 m;

B) 60m;

C) 70 m;

D) 40 m;

Е) 50 m.
Glossary on the topic
	№
	Russian Kazakh English
	Content

	1
	Тахеометрическая съемка
	the main type of shooting for creating plans of small undeveloped and sparsely built areas, as well as narrow strips of terrain along the lines of future roads, pipelines and other communications

	
	Тахеометриялық түсірілім
	

	
	Total station survey
	

	2
	Нивелир
	a device for determining the marking of the points of the Earth (H) and for determining the excess.

	
	Нивелир
	

	
	Level
	

	3
	Рейка
	a tool designed to determine the excess and distance

	
	Рейка
	

	
	Rod, pole, staff
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