Summary of the lesson.

The essence of theodolite survey. The devices used in theodolite surveys. Laying of theodolite passages and polygons. Methods of shooting contours, situations. Computational processing of the results of theodolite moves. Linking angles. Calculation of directional angles of lines. Calculating coordinate increments and linking them. Calculation of coordinates of polygon points. Building a plan. Drawing points by coordinates. Drawing situations and making a plan. Direct and inverse geodesic problems.

Theodolite is a horizontal (contour) survey of the terrain, as a result of which a plan can be obtained depicting the situation of the terrain (contours and local objects) without relief. Theodolite survey is one of the large-scale (1:5000 scale and larger) and is used in flat terrain in difficult situations and in built-up areas: in settlements, on construction sites, industrial sites of enterprises, on the territories of railway junctions, airports, etc. The points of theodolite passages are usually used as a planned shooting justification for theodolite shooting.

Theodolite passages are systems of broken lines in which horizontal angles are measured by technical theodolites, and the lengths of the sides are measured by steel measuring tapes and tape measures or optical rangefinders. According to the accuracy, theodolite moves are divided into moves of accuracy 1:3000, 1:2000 and 1:1000. Usually, theodolite passages are not only needed to perform a survey of the terrain situation, but also serve as a geodetic basis for other types of engineering and geodetic works. Theodolite passages develop from the points of planned state geodetic networks and condensation networks.

According to the form , the following types of theodolite moves are distinguished:

1) an open course, the beginning and end of which are based on the points of geodetic justification (fig. 75, a);

2) closed course (polygon) — a closed polygon, usually adjacent to the point of geodetic justification (fig. 75, b);

3) a hanging course, one of the ends of which is adjacent to the point of geodetic justification, and the second end remains free (fig. 75, c).
[image: image1.jpg]Fig. 75. Theodolite passages:
a - open stroke: b - closed stroke (polygon); ¢ - hanging stroke




For the production of the survey, theodolite passages are first laid, serving as a justification. Theodolite passages form either a closed or an open polygon. 

Horizontal angles are measured with a theodolite, distances with a measuring tape or an optical rangefinder, with a relative error of 1:1000- 1: 3000, depending on the measurement conditions.

The details are taken from the points and lines of theodolite passages. 

Preparatory work

During the cameral preparation, the need for shooting becomes clear and its scale is chosen based on the required accuracy of the image of the terrain situation. Then they select and study the available cartographic materials (plans, maps and profiles), as well as a geographical description of the area of the future survey. If there are points of the geodetic reference network in the survey area, then they draw up a diagram of their location, and write out coordinates from catalogs. Based on the available plans and maps of the largest scales, theodolite moves are planned. The lengths of theodolite passages laid between the reference geodetic points are selected based on the scale of the survey, the accepted accuracy of the moves and the topographic conditions of the terrain and should not exceed the established values.

Reconnaissance is a detour and inspection of the terrain in order to get acquainted with the survey objects, find the points of the reference geodetic network, the final choice of the location of the points of theodolite passages on the ground and clarify the compiled project.

Methods of shooting the situation. Depending on the nature of the terrain and the location of the contours relative to theodolite passages, one or another method of shooting the situation is used. The main ones are the following.
	The method of perpendiculars.  

The axis is the line of theodolite course. The lengths of the perpendiculars are measured.

	
[image: image2]

	
	

	The method of polar coordinates.

The theodolite is installed at point A. When hovering over the front point in the limb, the countdown is-0о00. The angle and length of the line are measured

	
[image: image3]

	The method of angular serifs.

The angles of KAV and KVA are measured, the intersection is the location of the point K.

The method of linear serifs. Similar to the method of angular serifs, only the lengths of the lines are measured..


	
[image: image4]


Basic requirements for shooting the situation. Shooting the situation of the terrain requires the performers to be thorough and accurate in making measurements and keeping records and sketches in field journals. Since the outline serves as the main filming document on the basis of which the terrain plan is drawn up, the outline should be approached especially carefully. In the process of shooting, the performer must constantly study the situation, the shape of the contours, choosing the best ways to shoot this or that element of the situation, strive to shoot the contours of the terrain in detail and fix them on the outline, avoiding omissions in the records of measurement results. The outline size should ensure a clear and convenient location of all constructions and records on it. 

Cameral work in theodolite photography consists of calculations and graphical constructions. As a result of calculations, the planned coordinates of the vertices of theodolite passages are determined; the ultimate goal of graphical constructions is to obtain a situational terrain plan.

The measured angles and lengths of the sides of theodolite passages contain unavoidable random errors, the accumulation of which leads to the appearance of so-called inconsistencies.

Residuals are the differences between the measured or calculated results and their theoretical values.

Depending on the required accuracy, the values of the actual discrepancies should not exceed certain values. When processing the measurement results, the resulting discrepancies must be distributed in a certain way between the measured (calculated) quantities.

The process of distributing residuals and calculating corrected values of quantities is called linking or equalizing measurement results. After equalization, an assessment of the accuracy of the results is usually carried out.
Inverse geodesic problem
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	A theodolite passage in the form of a pentagon is laid on the ground. Theodolite survey was carried out.
Theodolite 2T30 measured the inner right angles and the length of the sides.

Each student is given a directional angle (1-2
(1-2= and the coordinates of the first point X1 and Y1

Х1 =                     У1=
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The order of calculations:

1. Equalization of angles. The angular discrepancy is determined 
                                ((=  ((пр - ((теор
((пр = (1+(2+(3+(4+(5

((теор= 180(n-2)
The angular discrepancy is considered valid if it is performed ((доп=  (2t(n
If the resulting discrepancy satisfies the condition, then a correction with the opposite sign is introduced into the measured angles. 

2. Calculation of directional angles. The directional angle of the initial side is set. The directional angles of the subsequent sides are calculated by the formula:
                                  (i+1 = (i +180°- (испр, i
The control is to obtain the value of the initial directional angle at the end.

3. Calculation of the rumba. 

	The directional angles are calculated by the points:
От 0° до 90°        r =α            х(+), у(+)

 От 90° до 180°   r =180- α     х(-), у(+)

От 180° до 270°   r= α-180    х(-), у(-)

От 270° до 360°   r =360- α      х(+), у(-)


	
[image: image9]


4.Calculating the increment of coordinates
(х= scos(
(y=ssin(
after calculating the increments of coordinates , the residuals are determined (х (у
calculate absolute and relative errors
(абс=( (х2+ (y2
(отн=
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, then the values obtained (х (у they are considered valid and are distributed among all increments with the opposite sign, in proportion to the lengths of the lines.
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5. Calculating the coordinates of points
                         Хi+1=Хi+(хi
                         Уi+1=Уi+(yi
Sample coordinate calculation:
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The task for the SRS. 

1. Processing of theodolite survey material and drawing up a plan. Trigonometric leveling. Production of total station survey. [1] pp.43-50.

Report form: abstract, volume 4-5 pages, deadline in 3-5 days.

The task for the SRSP.

Complete the task - Work with theodolite. To study the verification of the theodolite. [2] pp.148-167.  

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

A) Control questions for the written exam

1. What control should be performed so that the discrepancy is considered acceptable?

2. By what formula is the subsequent directional angle performed?

3. What is the formula for the increment of coordinates?

4. By what formula is the discrepancy determined and why is it needed?

5. How and why are the points calculated?
Б) Test tasks for computer testing 
1. What is the process of establishing a theodolite over a point called?

A) centering;

B) leveling;

C) Sight;

D) installation of theodolite;

E) guidance.
2. What types of work guarantee the serviceability of geodetic instruments?

A) research;

B) completeness;

C) verification;

D) inspection;

E) correction.

3. Is it possible to take readings in a vertical circle, if during the countdown the level bubble at the alidade is not in the zero point? 

 A) you can't;

 B) it is possible if the terrain is flat;

 C) it is possible if corrections are introduced after measurements;

 D) you can;

 E) it is possible, in clear weather.

4. The theodolite's telescope was pointed at a distant object at the position of the КП and КЛ, while the following limb counts were obtained:КП=+2(15(, КЛ=-2(17(. Determine the magnitude of the collimation error.
А) 0(01(,

В) 11(01(,

С) 0(21(,    

D) -0(04(,

Е) 0(31(,

5. The readings in a vertical circle when pointing at an object at two positions of the theodolite telescope turned out to be equal КП=3(20(, КЛ= -3(16(. Determine MO the zero point of the vertical circle.
А) 0(02(;

В) 0(04(;

С) -0(02(;

D)356(42(;

Е)359(58(.

6. Given a vertical circle КП=2(25(. Determine the angle of inclination of the 2T30 theodolite telescope if MO=0°02
A) +2(23(;

B) -2(2(;

C) 357(33(;

D) -2(27(;

E) 2(27(.

7. What is the name of the reading in a vertical circle when the sighting axis of the pipe is horizontal and when the level bubble is at zero point?

A) place zero;

B) horizontal angle;

C) tilt angle;

D) collimation error;

E) vertical angle;
8. What are the screws used to bring the theodolite to a horizontal position called?

A) lifting screws;

B) elevation screws;

C) fixing screws;

D) leading screws;

E) cylindrical level.
9. What is the theoretical difference in the readings along the limb of the horizontal circle obtained after pointing the pipe at the same object during  КП and КЛ ?
A) 1800;

B) 900;

C) 2000;

D) 00;

E) 3600.

Related Glossary
	
	Rus/Kaz/Eng
	Content

	1
	Съемка
	Determination of the planned and high-altitude position of points

	
	Түсіру
	

	
	Survey
	

	2
	Угловая засечка
	
Angle measurement method

	
	Бұрыштық қилыстыру
	

	
	Angle notch
	

	3
	Теодолит
	An instrument for measuring horizontal and vertical angles.

	
	Теодолит
	

	
	Theodolite
	


List of literature
Main literature:
1.E.B. Klyushin and others. Engineering geodesy. M.: Vysshaya Shkola, 2002, c.346.

2. G.G. Poklad, S.P. Gridnev. Geodesy: textbook for universities. - M. : Academic Project, 2007. – 592 p.
Additional literature:
1. Practicum on geodesy. Edited by V.V. Bakanova. M.: 1978, p. 345.
2. J.T. Omirzhanova Theodolite Survey Methodological tool for carrying out laboratory work from geodesy, A, KazGasa, 2002, 22 pages
15





20





(





5





1





(





2





3





4





1





5








_1192997411.unknown

_1192997483.unknown

_1192379502.unknown

_1192379736.unknown

_1192997327.unknown

_1192379656.unknown

_1192379489.unknown

