Summary of the lesson 

The concept of geodetic linear measurements and their accuracy. Measuring distances with tape, tape measure, rangefinders. Classification of devices used for linear, angular measurements. Thread rangefinder. Determination of distances by a thread rangefinder and its accuracy. Determination of horizontal laying of lines.  The concept of the parallactic method of measuring lines. Determination of inaccessible distances.

The purpose of linear measurements is to determine the horizontal distances (layings) between the points of the terrain. The lengths of terrain lines in geodesy are measured by direct or indirect methods; each of these methods has its own instruments and measurement methods.

The direct method is based on the direct measurement of terrain lines by mechanical linear devices, which include measuring tapes, tape measures and wires. The process of measuring the lengths of lines in a direct way consists in sequentially depositing the measuring device in the alignment of the line.

In the indirect method, the length of the line is determined as a function of the established geometric or physical relationships. Geometric relations are used for analytical calculations of the desired distances from the measured bases and angles, as well as in optical rangefinders. The physical relations for measuring distances are the basis for the design of electrophysical devices — light meters and radio meters.

Depending on the purpose and type of geodetic works, requirements for their accuracy, as well as measurement conditions, various methods or devices for measuring line lengths can be used.

Distances between terrain points can be measured directly and indirectly. 

Hanging devices include: measuring tapes, tape measures, wires.

Measuring tapes. During geodetic works, the lines are measured with measuring tapes 20 and 24 m long, less often 50 and 100 m. Measuring tapes are made of steel or invar (an alloy of 64% iron, 35.5% nickel and 0.5% of various additives, having a low temperature coefficient of linear expansion a = 0.5 • 106). By design, there are dashed and scale tapes.

In engineering geodetic works, steel dashed measuring tapes of the LZ type (land surveying tape) are usually used.

Tape measures are designed to measure short lines during topographic and geodetic, land management and construction work. Tape measures are steel with a length of 10, 20, 30, 50 m or more and braid with a length of 5, 10 and 20 m.

Measuring wires. For precise and high—precision linear measurements, steel and invar wires with lengths of 24 and 48 m are used, the wire diameter is 1.65 mm. 

The process of comparing the length of a working measuring device with an exemplary measure is called comparation. In general, the comparison process can be considered as a measurement of the same length of the model and working linear measures. The comparison is performed on laboratory (stationary) and field comparators or in a simplified way.

When measuring the terrain line with a measuring tape, the lines to be measured must be fixed on the terrain. The measurement is carried out by gradually laying the tape between the points along the alignment. 

The order of measuring lines with a measuring tape. After hanging, the line must be cleared and prepared for measurements: stones and hummocks must be removed from it, tall grass and shrub branches that interfere with measurements must be pushed apart, etc. Measuring the lengths of the measuring tape consists in sequentially laying the tape along the measured line, the ends of which are fixed with pins. Measurements are performed by two measurers in the following sequence.

1. At the starting point of the line, the rear measurer inserts stud 1 (Fig. 69) and puts the rear end of the tape on it. The front measurer, who has the remaining 10 (or 5) pins of the set, unwinds the tape along the measured line and, at the commands of the rear measurer, lays it in the alignment of the line. By shaking the tape, the front measurer ensures that the entire tape lies in the alignment of the line, pulls it and fixes the front end with a hairpin 2. The studs must stick into the ground vertically and to a sufficient depth so that when the tape is stretched, they do not tilt and do not move from their place.

2. The front measurer removes the tape from the hairpin and stretches it for one span. The rear measurer, taking the hairpin 1, reaches the hairpin 2 left by the front measurer and puts his end of the tape on it. The front measurer again pulls the tape along the alignment of the line and marks its end with a hairpin 3, etc. In this order, the tape is postponed in the alignment of the line until the front measurer uses up all the pins (10 or 5); this indicates that the distance postponed by the tape is 200 or 100 m. At the same time, the rear measurer should have 10 (or 5) studs; one stud is in the ground at the front end of the tape. The rear measurer passes 10 (or 5) pins to the front one and logs one transmission. Further measurements are performed in the same sequence.

3. The last segment of the line, the length of which is less than the length of the measuring device, is called the remainder. The remainder is measured by flax, while tenths of the decimeter divisions of the tape are estimated "by eye".
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The target of the terrain line is a vertical plane passing through the end points of the line.
Д = nL+r    where, n is the number of complete tape stowings; 

                            L is the length of the tape; 

                            r is the remainder. 
Optical rangefinders are geodetic instruments that allow determining horizontal and inclined distances by an indirect method. 

 The thread rangefinder is very simple in design and is available in all geodetic instruments. The thread grid, in addition to the thread cross, has two additional threads called rangefinder; together with a rangefinder rail, they allow you to determine the distances between points on the ground. 

D = Cn +c   where, C is the rangefinder coefficient; 

                           n is the number of divisions of the rangefinder rail; 

                           c is the constant term of the rangefinder. 

 For theodolites T30, 2T30 C = 100. 

Horizontal laying of the line:
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69. The order of measuring lines with a measuring tape



    

D = Scos(

	                                          where S is the line length measured locally;

                                                    υ – the angle of inclination of the line 




The length of the terrain line crossing the obstacle (ravine, river, etc.), i.e. the inaccessible length of the line is determined indirectly. 
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                                                                          where b is the length of the basis of the first side
                                                                                  β1 – horizontal angle 1
                                                                                  β2 – horizontal angle 2
The task for the SRS
1.   The concept of the parallactic method of measuring lines. [1] pp. 14-20.

Report form: summary, due in 6 days. 
The task for the SRSP
1. 1. Studies of theodolites. [2] pp. 25-36.

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. The principle of measuring the terrain line by direct method.

2. Accuracy of measuring terrain lines with tape.

3. The principle of measuring the line with a thread rangefinder.

4. How is the impregnable distance determined?
Б) Test tasks for computer testing 
1.The line is measured on the ground in the forward and reverse directions. The results of dпр=602 m, dобр=604m.were obtained. It is required to determine the relative measurement error: 

A) 1/300;

B) 1/602;

C) 1/600;

D) 1/1206;

E) 1/2.

2.What devices are used when measuring line lengths directly?

A) theodolite, level;

B) leveling, measuring tape;

C) theodolite, measuring tape;

D) leveling, leveling marks;

E) measuring tape and leveling rails.
3. The 20-meter-long tape measured has a correction of -0.008 m shorter. What is the correction in meters for a 100 m long segment?
A) –0,04 m;

B) –0,004 m;

C) –0,40 m;

D) +0,04 m;

E) +0,40 m.

4. The rangefinder coefficient C = 100. Determine the length of the line measured by the rangefinder, if the readings are on the rail  верх=1025, Внижн=1085:

A) 60 m;

B) 60 m;

C) 6 m;

D) 600 mm;

5. The terrain line with a length of S=160 m was measured with an average square error of ms=10 cm. Determine the relative error. 

A) 1/1600;

B) 1/16;

C) 1/170;

D) 1/150;

E) 170 cm.

6. By what formula is the impregnable distance between 2 points calculated ?
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7. What measuring instruments are used to measure distances between terrain points on the ground?

A) measuring tape;

B) eclimeter;

C) ecker;

D) rail;

E) bussol. 
Related Glossary
	№
	Russian/Kazakh/English 
	Content

	1
	Мерная лента
	steel or cloth measuring device used for direct measurement of distances 

	
	Өлшеу лентасы, таспасы
	

	
	Band tape
	

	2
	Нитяной дальномер
	additional rangefinder threads of the grid of threads of any geodetic instrument, which together with the rail allow you to determine the distances between points on the ground.

	
	Жіп арақашықтық өлшеуіш
	

	
	Stadia
	


	№
	Russian language
	Kazakh language English
	English language

	1
	Шпильки 
	Ілгек
	Chaining pin

	2
	Дальномер
	Арақашықтық өлшеуіш
	Range finder

	3
	Горизонтальное проложение
	Горизонталь салынды
	Horizontal bunch
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