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UNIT NO : 02
CHAIN SURVEYING

Chain surveying is a method used in civil engineering for measuring distances and
determining the relative positions of points on the ground, typically for mapping and
construction purposes. It's one of the simplest and oldest methods of land surveying.

In chain surveying, a chain (or tape measure) is used to measure straight lines between fixed
points. These measurements are then used to establish the layout of a piece of land or project
site.

Key Components of Chain Surveying:

1. Chain or Tape: The primary tool for measuring distances. A standard chain is
typically 66 feet (20 meters) long, but modern surveys may use tapes with varying
lengths.

2. Ranging Rods: These are used to mark points on the ground and ensure
measurements are taken accurately.

3. Compass: It may be used for rough direction and orientation, but it’s not necessary
for every chain survey.

4. Surveying Tape: An alternative to a chain, often used for longer distances or more
precision.

Steps Involved:

1. Establishing a baseline: A reference line or baseline is first marked on the ground.
The chain is then used to measure distances along this line.

2. Measuring: The chain is laid along the ground between points, and the distance is
recorded.

3. Setting out points: Using the measurements, points or stations are established, and
their positions relative to each other are marked using ranging rods.

4. Traversing: The surveyor moves from one point to the next, taking measurements
and adjusting the position as needed.

Applications:



e Mapping small areas: Chain surveying is most effective for small, relatively flat
areas.

o Construction layout: It helps to define boundaries, locate features, and ensure proper
alignment of structures.

e Road construction: Chain surveying is often used in the preliminary stages of road
and railway surveys.

Advantages:

e Simple and cost-effective for small-scale projects.
e Does not require sophisticated equipment.
e Provides quick measurements for straightforward tasks.

Limitations:

e Accuracy can be affected by ground undulations, irregular terrain, and human error.
e Not suitable for large or highly detailed surveying projects.

Overall, chain surveying is a straightforward, traditional technique that is still useful for basic
land measurements in civil engineering.

In chain surveying, various instruments are used to ensure accurate
measurements and proper alignment of points on the ground. Here are
the key instruments typically involved:

1. Chain (or Surveying Tape)

e Description: The primary instrument used for measuring distances. A chain is usually
66 feet (20 meters) long, and a tape can come in various lengths.
o Types:
o Gunter’s Chain: Historically used, it’s 66 feet long and divided into 100
links.
o Measuring Tape: Modern versions, often used instead of chains, are typically
made of steel or fiberglass.
e Purpose: To measure linear distances between points on the ground.

2. Ranging Rods

e Description: Long, straight rods (usually about 2 meters in length) used to mark
specific points on the ground.

o Purpose: They help in setting out survey lines and ensuring that the chain is properly
aligned with the reference line during the survey.

o Types: They are typically painted in alternating colors (such as red and white) for
visibility.

3. Arrows



e Description: Small, pointed metal or wooden markers used to indicate the end of a
measurement or the location of a survey point.
e Purpose: To mark temporary points along the chain survey for future reference.

4. Prismatic Compass

e Description: A small, portable compass used for determining directions or angles.

e Purpose: It helps in measuring and recording the bearing or direction of the lines
during the survey.

o Types: Prismatic or a simple surveyor’s compass, which includes a graduated scale
for measuring angles.

5. Level (or Spirit Level)

o Description: A simple tool used to check the horizontality of the measuring chain or
tape.

o Purpose: To ensure that measurements are taken on a level plane, especially on
uneven ground.

6. Tapes (Measuring Tapes)

o Description: Flexible tapes made of steel, fiberglass, or cloth, used for measuring
distances.

e Purpose: They are used instead of chains for more accurate measurements, especially
when the terrain is uneven or in areas where a chain is impractical.

7. Flag or Surveyor's Flags

e Description: Small flags or markers used to clearly indicate specific points,
landmarks, or survey lines.

e Purpose: To help mark prominent locations or areas that need to be surveyed and to
enhance visibility.

8. Tape Handles

o Description: Handles are attached to the ends of measuring tapes to help with the
easy handling of the tape over long distances.

e Purpose: To assist surveyors in rolling, unrolling, and positioning the measuring tape
more efficiently.

9. Plumb Bob
o Description: A small, heavy object (often made of brass or steel) attached to a string.
e Purpose: Used to determine vertical alignment or to establish a point directly below
or above another point.

10. Set Square

e Description: A tool used for marking or ensuring right angles.



o Purpose: To ensure that the angles of the survey lines are accurately measured,
especially when perpendicular lines need to be established.

11. Cross Staff

o Description: A device that helps in measuring right angles or for laying out
perpendicular lines.
e Purpose: Used to set out right angles during the survey process.

12. Field Book or Surveying Note Book

o Description: A notebook used by the surveyor to record the distances, angles, and
observations during the survey.

e Purpose: To document the measurements and data collected in the field for further
calculations or analysis.

These instruments work together to carry out chain surveying efficiently, ensuring accuracy
in distance measurement, alignment, and layout for land surveying projects.

RANGING : Ranging in surveying refers to the process of establishing a
straight line between two or more points on the ground. It is a critical step in
chain surveying, as it helps ensure that measurements are taken along a straight,
accurately aligned line. Ranging is done to guide the surveyor in laying out
survey lines and ensuring that the chain or tape is properly aligned while
measuring distances.

Key Concepts in Ranging:

1. Objective of Ranging:
o To ensure that the points being surveyed lie along a straight line.
o To help position a survey line accurately between two fixed points.
o To establish intermediate points along the survey line when needed.
2. Methods of Ranging: There are different methods of ranging, depending on the
situation and the equipment used. Common methods include:
o By Ranging Rods:
= Ranging rods are placed at either end of the line being surveyed.
= The surveyor, standing at one end, places the rod and ensures the line
is straight.
= The assistant at the other end aligns their rod with the first rod, and so
on, moving progressively along the line.
= This process ensures that the chain or tape remains straight as it is
measured.
o By Ranging Arrows:
= Arrows or other small markers are placed along the survey line.
= After measuring a specific distance, markers are placed at intermediate
points, and the surveyor ensures these markers are in a straight line.



= The arrows help to guide the surveyor in keeping the chain aligned in
the correct direction.
o By Using a Compass:
» A prismatic or surveyor’s compass is used to determine the direction of
the survey line at each end.
= This helps in orienting the line properly when traversing over a large
area.
3. Ranging Procedure:
o Step 1: Establish two points, A and B, between which the survey line is to be
ranged.
Step 2: Place a ranging rod or marker at point A.
Step 3: The surveyor moves to point B and places another ranging rod or
marker.
o Step 4: A surveyor, or an assistant, checks the alignment of the two rods. If
they are aligned, the line is straight.
o Step 5: If the line isn’t straight, intermediate points are adjusted, and the
process is repeated until the entire line is straight and properly aligned.
4. Tools Used in Ranging:
o Ranging Rods: Long, brightly colored rods that help in visually aligning the
points.
o Arrows: Small, pointed markers used to indicate the position of points along
the survey line.
o Prismatic Compass: Used to maintain the correct bearing or direction of the
line.
o Chain/Tape: The instrument used to measure the distance between points,
which is aligned during the ranging process.

Importance of Ranging:

e Accuracy: Ensures that the survey line is straight, which is critical for accurate
distance measurements and proper layout of the survey area.

e Alignment: Helps maintain alignment of survey lines across the land, which is
necessary for construction, road alignment, and boundary marking.

o Efficiency: Streamlines the surveying process by reducing the chances of errors that
may arise from misalignment or incorrect positioning of measuring equipment.

Types of Ranging:

1. Direct Ranging: This involves visualizing the straight line between two points and
using a range of markers or instruments to ensure it is straight.

2. Indirect Ranging: Used when the two points are not visible from each other. The
surveyor may use intermediate points to guide the alignment of the line, often
employing more advanced instruments or techniques like compass bearings.

Conclusion:

Ranging is an essential part of the surveying process, particularly in chain surveying, where
ensuring a straight line between two points is crucial for accurate measurements. By using
tools like ranging rods, arrows, and compasses, a surveyor can establish and maintain the
proper alignment, ensuring that the final survey layout is accurate and reliable.



CHAINING ON FLAT GROUND: Chaining on flat ground in

surveying refers to the process of measuring distances between two points along
a straight line on a flat or level surface. It is one of the simplest and most
common techniques used in chain surveying, particularly when the ground
does not have significant slopes, unevenness, or obstacles that might affect
measurements.

Here’s a breakdown of how chaining is typically done on flat ground:

1. Instruments Used:

e Chain or Measuring Tape: A standard chain (20 meters or 66 feet long) or
measuring tape is used to measure the distance between two points.

o Ranging Rods: These are placed at the starting point, intermediate points, and the end
point to mark the locations and ensure that the line remains straight.

e Plumb Bob: Used to ensure vertical alignment of the chain or tape.

o Field Book: Used to record measurements and observations.

2. Procedure for Chaining on Flat Ground:

e Step 1: Set Up the Starting Point:
o The surveyor marks the starting point (A) by placing a ranging rod or marker.
e Step 2: Measure the First Length:
o The chain (or tape) is stretched between the starting point (A) and the second
point. The surveyor records the distance measured.
o Ensure the chain is held straight and parallel to the line between the two
points.
o A ranging rod or marker is placed at the end of the chain at the second point.
e Step 3: Move to the Next Point:
o The surveyor moves to the second point and places the chain again, measuring
the distance between the second point and the third point.
o This process continues until the required distance between the start and end
points is measured.
o Step 4: Recording the Measurements:
o All measurements, including distances between intermediate points, are
recorded in the field book.
e Step 5: Ensure Accuracy:
o Ensure that the chain remains taut and straight between the points during
measurement.
o Plumb bob may be used occasionally to ensure the chain is aligned vertically
when it's necessary to check for any sag in the chain.

3. Points to Ensure Accuracy During Chaining on Flat Ground:
e Level Ground: Since chaining is done on flat ground, there should be no significant

slope or uneven terrain. However, in case of slight undulations, the surveyor should
try to keep the chain taut to avoid errors.



o Straight Line: It's important to ensure that the line being measured is straight. This is
done using ranging rods and markers to keep the alignment correct.

e Taut Chain: The chain should always be kept taut during measurements to avoid any
sag that might distort the reading.

e Correct Placement of Ranging Rods: Place the ranging rods at the ends and
intermediate points to mark and confirm the straightness of the line.

e No Obstacles: The path between the points should be free of obstacles like large
rocks or buildings. If any obstacles exist, a detour should be made, and the total
distance adjusted accordingly.

4. Challenges in Chaining on Flat Ground:

e Slight Undulations: In some cases, even flat ground may have slight undulations that
can affect the tension of the chain and introduce measurement errors.

e Obstructions: Obstacles such as trees, rocks, or buildings can make it difficult to
keep the chain in a straight line.

e Human Error: Improper alignment of the chain, improper reading of the scale, or
misplacement of the ranging rods can introduce errors.

5. Advantages of Chaining on Flat Ground:

o Simplicity: It’s a straightforward method, particularly when dealing with relatively
level and unobstructed land.

e Accuracy: On flat ground, if the chain is kept taut and aligned, measurements are
generally very accurate.

o Cost-Effective: This method doesn’t require advanced tools or equipment, making it
an inexpensive option for surveying.

6. Conclusion:

Chaining on flat ground is one of the simplest and most commonly used methods in
surveying for measuring distances. It requires minimal equipment, and when done properly, it
provides highly accurate measurements. The key to successful chaining on flat ground is
maintaining a taut chain, aligning the line properly, and recording distances carefully. This
technique is most effective in areas where the terrain is level and unobstructed.

CHAIN TRIANGULATION : Chain Triangulation in surveying is a
method used to determine the positions of points on the ground by using a
combination of triangles and chains (or tapes) to measure distances and angles.
It is a simple and effective technique for surveying in areas where a large area
needs to be mapped or where it's difficult to measure directly between points.

Key Concepts of Chain Triangulation:

e Triangulation: The process of determining the locations of points by forming
triangles. By measuring the lengths of sides and angles of a triangle, the unknown
locations can be determined using basic trigonometry.



e Chain Surveying: The process of measuring distances along a line using a chain or
tape. In triangulation, chains are used to measure the sides of the triangles.

o Basic Principle: In chain triangulation, one or more triangles are formed between a
base line (a known distance between two points) and the other points of the area
being surveyed. Using the known base and the measured angles, the positions of the
other points can be calculated.

Steps in Chain Triangulation:

1. Establish the Base Line:

o Choose a base line, which is a known and accurately measured distance
between two points. This is the foundation of the triangulation system.

o The base line is often measured directly using a chain or tape.

Set up Triangles:

o From the endpoints of the base line, surveyors measure angles between the
base line and other points that are visible in the survey area.

o These points (A, B, and C) form a triangle. By knowing the length of the base
and the angles between the points, the other sides and angles of the triangle
can be determined.

3. Measure Angles:

o Angles at each of the triangle's vertices are measured using a theodolite or
prismatic compass. These instruments allow for accurate angle
measurements.

4. Calculate Distances:

o Using the measured angles and the known base line, the distances between the
other points (and sometimes the angles) can be calculated using
trigonometry.

o The most common method involves the Law of Sines and Law of Cosines,
which are mathematical formulas that relate the sides and angles of a triangle.

5. Establish Additional Triangles (if necessary):

o Depending on the complexity and size of the area, multiple triangles are
formed to cover the entire area to be surveyed. More base lines may be
established, and triangulation can continue by measuring additional angles and
distances.

Complete the Survey:

o After calculating all the required distances, positions, and coordinates of the

surveyed points, the final map or layout of the area is prepared.

»
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Instruments Used in Chain Triangulation:

e Chain or Tape: Used to measure the base line and any other necessary distances.

e Theodolite or Prismatic Compass: These instruments are used to measure the angles
between points in the triangle.

o Ranging Rods: Used to mark specific points on the ground to ensure the correct
placement of angles and measurements.

o Field Book: Used to record measurements, angles, and distances for future
calculations.

Advantages of Chain Triangulation:



1. Accuracy: It provides a relatively high level of accuracy, especially over large areas
where direct chaining may not be practical.

2. Flexibility: Useful for surveying areas that are not easily accessible or when points
are far apart.

3. Effective for Large Areas: This method allows for the accurate surveying of large
regions with minimal direct measurement.

Disadvantages of Chain Triangulation:

1. Complexity: It can be mathematically complex and requires a good understanding of
trigonometry.

2. Instruments Required: It requires precise instruments (like theodolites) to measure
angles accurately.

3. Error Accumulation: Small errors in measuring angles or distances can accumulate
and affect the final results, especially if the triangles are very large.

4. Time-Consuming: The process of triangulating large areas can take a significant
amount of time, particularly when multiple triangles need to be surveyed.

Applications of Chain Triangulation:

o Large-Scale Mapping: Triangulation is commonly used for mapping large
geographical areas, including national surveys, topographical mapping, and civil
engineering projects.

o Boundary Surveying: It’s useful for determining property boundaries and land
measurements, especially in large or irregular areas.

e Construction Projects: Triangulation helps in laying out large-scale construction
projects, such as roads, railways, or dams, where precise alignment is necessary.

e Geodetic Surveys: Triangulation is used in geodetic surveys for determining large-
scale, accurate geographical coordinates.

Conclusion:

Chain Triangulation is an essential surveying method that combines distance measurement
(with chains or tapes) and angle measurement (with a theodolite or compass) to map large
areas accurately. It allows surveyors to determine the positions of points that may be too far
apart or difficult to measure directly. Though it requires careful calculation and the use of
specific instruments, it remains an effective tool in civil engineering, mapping, and boundary
surveys.

METHODS OF CHAINING IN SURVEYING : In surveying, chaining refers to
the process of measuring horizontal distances between points using a chain or measuring
tape. There are several methods of chaining depending on the terrain, accuracy required, and
the equipment used. Below are the main methods of chaining used in surveying:

1. Direct Chaining

e Description: This is the most straightforward method of chaining, where the surveyor
directly measures the distance between two points along a straight line.
e Procedure:



o The surveyor places the chain on the ground, ensuring it is straight and taut
between the two points.
The total distance is measured, and the measurement is recorded.
Intermediate points are marked using ranging rods, and additional
measurements are made if necessary.
o Applications: Used in flat terrain or for relatively short distances, where obstacles are
minimal.

2. Chaining on Uneven or Sloping Ground

e Description: This method is used when the ground is uneven or sloping, and the
horizontal distance needs to be measured along a line that is not level.
e Procedure:
o The chain or tape is placed along the slope, and the total slope length is
measured.
o The actual horizontal distance is calculated by applying a correction for the
slope, using trigonometry or simple ratios based on the angle of the slope.
o The horizontal distance can be calculated using the formula:
Horizontal Distance=Slope Distancexcos (0)\text{Horizontal Distance} =
\text{Slope Distance} \times \cos(\theta) where 0\theta is the angle of the
slope.
o Applications: Commonly used in hilly, mountainous, or inclined terrains, such as in
road and railway alignment surveys.

3. Chaining in Curved or Circular Paths

e Description: This method is used when the path being surveyed follows a curve (for
example, roads or rail tracks).
e Procedure:
o The surveyor divides the curved path into small straight segments and
measures each segment using the chain.
o The total length of the curved path is the sum of these straight segment
measurements.
o In some cases, the chain can be laid along the curve if the curvature is not too
sharp.
e Applications: Used in projects involving roads, railways, and circular boundaries
where curvature must be measured.

4. Chaining Along Obstacles (Detouring)

e Description: In situations where there are obstacles like buildings, rivers, or forests in
the direct path between two points, the surveyor may need to detour around the
obstacle.

e Procedure:

o The surveyor measures the direct distance between points before and after the
obstacle, and then measures the distance around the obstacle.

o The total distance is calculated by adding the segment distances, and any
adjustments are made for the detour.

o Applications: Common in areas where the path between two points cannot be
measured directly due to obstacles.



5. Chaining by Subdivision

e Description: This method is used when the distance to be measured is too long for a
single chain or tape measurement.
e Procedure:
o The surveyor measures the distance in smaller segments, typically using a 20-
meter or 30-meter chain.
o After measuring one segment, the chain is moved to the next point, and the
process is repeated.
o This method requires careful alignment to ensure that the segments are
connected accurately.
o Applications: Used for large areas or long distances where a single chain or tape is
not long enough.

6. Pacing or Step Chaining

e Description: This is an indirect method where the surveyor uses their own pace
(steps) to estimate the distance.
e Procedure:
o The surveyor walks a known number of steps along the line, using their stride
length to estimate the distance.
o It is more of a rough estimate and is not as accurate as using a chain or tape.
e Applications: Used for quick approximations or in areas where precision is not
critical, such as in reconnaissance surveys.

7. Double Chaining

e Description: Double chaining is used to increase accuracy by measuring twice the
length of the chain (e.g., using a 40-meter or 50-meter chain instead of the standard
20-meter or 30-meter chain).

o Procedure:

o The surveyor uses a longer chain and measures the distance in a single step to
reduce measurement errors associated with small distances.

o This method minimizes the error introduced by incorrect measurement of
shorter segments and increases efficiency.

o Applications: Used in large open areas, especially for long, straight-line
measurements where precision is important.

8. Taping

o Description: Taping is similar to chaining, but instead of a chain, a measuring tape
(often made of steel or fiberglass) is used. It is often preferred for its higher accuracy
and easier handling.

e Procedure:

o The tape is laid out between the two points, and the distance is read off the
tape.

o Itis particularly useful in areas where precise measurements are required, or
where chains are impractical.



o Applications: Used for more precise measurements over long distances, especially on
flat ground or when very accurate distances are needed.

9. Steel Band Chaining

e Description: This method uses a steel band instead of a traditional chain. The steel
band is more flexible and precise than a standard chain.
e Procedure:
o The steel band is stretched out between two points, and the distance is
recorded from the measurements.
o This method is typically more accurate than the traditional chain, especially
when it comes to measuring longer distances.
o Applications: Used for precision measurements in large-scale surveys, especially in
geodetic and engineering surveys.

Conclusion:

There are several methods of chaining in surveying, each suited to specific conditions and
requirements. The selection of a particular method depends on factors like the terrain (flat,
sloping, or curved), the obstacles encountered, the distance to be measured, and the level of
accuracy needed. Traditional chain surveying methods are still widely used for their
simplicity and cost-effectiveness, but modern alternatives like steel band chaining and taping
are preferred for higher accuracy and ease of use.

ERROR IN LENGTH : In surveying, errors in length measurement can occur due

to a variety of factors, which can affect the accuracy of distance measurements. These errors
need to be minimized or corrected for the survey to be reliable. Errors in length can be
categorized into two main types: systematic errors and random errors.

1. Systematic Errors in Length Measurement

Systematic errors are those that consistently affect measurements in a particular direction.
They are usually predictable and can often be corrected once identified.

Types of Systematic Errors:

e Instrumental Errors:
o These errors arise due to imperfections or inaccuracies in the measuring instrument
itself, such as the chain or tape.
o Examples:
= Chain or tape length: If the chain or tape has been stretched or is not of the
correct standard length (due to manufacturing defects or wear).
= Graduation errors: Imperfect calibration of the chain or tape.
= Temperature effects: The length of chains or tapes can change with
temperature. For instance, a steel tape will contract in cold conditions and
expand in hot conditions.
e Errors Due to Improper Handling:



o Errors can occur if the chain or tape is not kept taut or straight when measuring.

o Ifthe surveyor does not handle the chain correctly (e.g., allowing it to sag or drag),
this will introduce a measurement error.

e Tape or Chain Sag:

o When measuring long distances, a chain or tape might sag in the middle, especially
when the ground is uneven. This results in inaccurate measurements because the
chain or tape isn't perfectly straight.

e Alignment Errors:

o If the chain is not properly aligned with the reference line (due to obstructions,
misplacement of ranging rods, or failure to keep the chain in a straight line), errors
can occur.

e Scale Errors:

o The scale on the instrument used for measuring (e.g., a measuring tape) might not

be accurately marked or the surveyor might read the scale incorrectly.

Correcting Systematic Errors:

e Calibration: Ensure the instrument is properly calibrated before use.

¢ Temperature Compensation: Use a temperature correction factor, or measure the
temperature when measuring distances with steel tapes or chains.

e Ensure Correct Alignment: Make sure the chain is kept taut and aligned with the survey line.

e Use Standard-Length Chains: Verify that the chain or tape is the correct length and in good
condition.

¢ Measure Over Shorter Distances: For longer distances, measure in shorter segments and
check for alignment more frequently.

2. Random Errors in Length Measurement

Random errors are caused by unpredictable factors and can vary from one measurement to
the next. They are usually small but can accumulate over many measurements.

Types of Random Errors:

e Human Error:
o Slight errors in judgment, such as reading the scale of the chain or tape incorrectly
or not aligning the instrument properly.
¢ Environmental Factors:
o Wind: Wind can affect the accuracy of measurements, particularly when using long
tapes.
o Ground Surface: Uneven or sloping ground can make it difficult to maintain a
straight line, which may introduce errors.
o Vibration: Vibrations (such as from vehicles, machinery, or heavy foot traffic) can
affect the accuracy of measurements, particularly with tape measures.
e Measurement Time:
o Slight inconsistencies in the timing of the measurement or handling of the
chain/tape may cause small errors.



Reducing Random Errors:

e Multiple Measurements: Taking multiple measurements and averaging the results can help
reduce the impact of random errors.

e Stable Environment: Try to measure in a stable environment (e.g., avoid measuring in windy
conditions or on uneven surfaces).

¢ Experienced Personnel: Have experienced surveyors handle the instruments, as they are
better at minimizing human error.

3. Types of Errors Based on Their Impact

o Negligible Errors: These errors are very small and have little to no impact on the
overall measurement. They can often be ignored in typical surveying operations.

o Significant Errors: These errors have a noticeable effect on the final result and need
to be corrected or adjusted for. Examples include improper instrument calibration,
sagging chains, or misalignment.

e Gross Errors: These are large mistakes, often caused by misreading instruments,
improper handling, or measurement mistakes. They are typically very obvious and
should be caught during the measurement process.

4. Common Sources of Error in Length Measurements:

¢ Incorrect Chain Length: If the chain is not exactly the specified length (due to stretching or
damage), measurements will be inaccurate.

¢ Temperature Fluctuations: Metal tapes or chains expand and contract with temperature
changes, which can lead to errors in distance measurements.

e Tape Slack or Sag: The tape may sag if it’s too long or not held taut, leading to errors.

¢ Uneven Ground: When measuring on uneven terrain, it’s harder to keep the chain or tape
level, which introduces errors.

e Improperly Placed Ranging Rods: If the ranging rods marking the start and end points are
not placed correctly, the chain will not be aligned properly, leading to errors.

e Human Error: Surveyors may misread the scale or not handle the equipment properly,
introducing errors.

5. Error Correction Methods:

e Direct Correction: Apply a known correction to the measured distance (e.g., temperature
correction for steel tapes).

e Using a Standard Length: Re-check and calibrate chains or tapes against a standard length
regularly.

¢ Double-Check and Measure: Take multiple measurements to average out the random
errors, especially in long-distance chaining.

¢ Level the Chain: Ensure the chain is level during measurement to reduce errors caused by
uneven ground.



Conclusion:

Errors in length measurement are inevitable in surveying, but with careful attention to detail,
proper calibration of instruments, and appropriate error correction methods, these errors can
be minimized. Systematic errors can be anticipated and corrected, while random errors can be
reduced by taking multiple measurements. Proper training and handling of instruments play a
crucial role in reducing both types of errors, leading to more accurate and reliable survey
results.

LOCATION SKETCH OF SURVEY STATION :

A Location Sketch of Survey Station is a simple, scaled diagram that represents the position
of a survey station in relation to nearby features, landmarks, or other reference points. It is
typically used in field surveys to provide a clear and accurate visual representation of the
survey area, aiding in identifying the survey station's location, its relationship to other key
points, and its surroundings.

Here’s a step-by-step guide on how to create a location sketch of a survey station:
1. Title and Identification

o Title: Label the sketch clearly with a title like “Location Sketch of Survey Station”.

e Survey Station: Indicate the location of the survey station with a specific symbol
(commonly a dot or a triangle) labeled with its reference or survey station number
(e.g., Station A, Station B, etc.).

o Date and Scale: Include the date the sketch was created, and specify the scale used
(e.g., 1 cm =10 meters, or 1 inch = 100 feet).

2. Use of Reference Points
o Mark key reference points (such as landmarks, buildings, roads, or natural features
like rivers, trees, or hills) near the survey station.
o These features should be identifiable on the ground and serve to orient the survey
station within the larger area.

3. Orientation (North Arrow)

e Draw a North Arrow to show the direction of north relative to the survey station and
the surrounding features. This helps in orienting the sketch to the real-world direction.

4. Boundaries and Surrounding Features

o Ifrelevant, indicate boundaries (e.g., property lines, fences, or roads) on the sketch to
give context to the location of the survey station.



e Mark any relevant features or obstacles around the station, such as water bodies,
trees, buildings, power lines, railways, roads, or paths.

5. Survey Station Coordinates

e Ifpossible, include the coordinates of the survey station (latitude and longitude or
grid coordinates, depending on the coordinate system used).

6. Distances and Measurements

o Indicate any important distances or measurements from the survey station to key
landmarks or reference points (e.g., distance from the survey station to a nearby
building or road).

7. Legends and Symbols

e Use standard survey symbols for landmarks (such as a building, a road, or a river) and
include a legend to explain the meaning of any symbols used in the sketch.
e Common symbols for survey sketches:
o [ - Building
o ——-Road
o ~~~-River or stream
o @ - Survey station

8. Additional Information (Optional)

e Include additional notes such as:
o Weather conditions during the survey (if relevant to the survey accuracy).
o Survey equipment used (e.g., total station, GPS).
o Any relevant observations (e.g., visibility, obstructions, etc.).

Example of a Location Sketch of Survey Station:

Building A |
(Survey Station)

(Station A) |

N~ River |

Road |

\ |

(Survey Station) Road B |

Key Points to Note:



e Survey Station (Station A): The position of the survey station is marked.

e River: A natural feature (could be a river, stream, etc.).

e Road: A man-made feature (could be a street, road, etc.).

e Orientation: Ensure the sketch is oriented according to the north arrow.

e Legends: Symbols like “~~~" for rivers, “——" for roads, etc., are used to represent
key features.

Conclusion:

A Location Sketch of Survey Station is a practical, visual tool that helps surveyors and
others involved in the project to understand the location of survey stations in relation to
surrounding features. It provides a clear representation of the station's position, making it
easier to interpret measurements, distances, and directions from the station to other points of
interest in the area.

CONVENTIONAL SIGNS RECORDING ON MEASUREMENT IN FIELD
BOOK :

In surveying, conventional signs are standardized symbols and abbreviations used to record
measurements and observations in the field book. The field book is a key document where
surveyors record data, distances, angles, and other information during field surveys. These
conventional signs are used to simplify the process of recording and make it easier to
interpret the data later.

Here’s a breakdown of some of the commonly used conventional signs for recording
measurements and observations in a field book:

1. Surveying Symbols (Conventional Signs)

e Survey Station:

o Symbol: A or e (A triangle or a dot)

o Used to indicate the location of a survey station (e.g., station A, B, etc.).
e Building:

o Symbol: oor|]

o Represents a building or structure in the area being surveyed.
e Road:

o Symbol: or///
o A series of straight lines or parallel lines to indicate the presence of a road or
path.

o Railway Line:
o Symbol: —//—//-
o A series of alternating parallel lines indicating a railway line or tracks.
e Boundary Line:
o Symbol: — (continuous line)
o Represents the boundary or property line between two areas, properties, or
parcels of land.
o Fence:
o Symbol: | | | (vertical lines)
o A setof vertical lines to represent a fence or boundary structure.



Stream/River:
o Symbol: ~~~ or ===
o A wavy line or series of tilde symbols to represent the path of a river, stream,
or waterbody.

o Symbol: @
o A cross or a small "x" mark represents a tree or plant in the survey area.
Hill or Elevation:

o Symbol: A
o A triangle or upward-pointing symbol is used to represent a hill, mound, or
elevation.
Spot Height:

o Symbol: H or SP (Spot height)
o Denotes a specific elevation or the height at a particular point.
Well or Borehole:

o Symbol: @
o A dot or circle represents the location of a well, borehole, or similar feature.

2. Measurement Symbols and Abbreviations

Distance:

o Abbreviation: D or d

o Represents the measured distance between two points.
Horizontal Distance:

o Symbol: HD
o Refers to the horizontal distance between two points, regardless of elevation
changes.
Vertical Distance (Elevation Difference):
o Symbol: VD

o Represents the change in elevation between two points.
Slope Distance:
o Symbol: SD
o Used to represent the distance along the slope, typically measured on inclined
or sloping terrain.
Angle:
o Symbol: £
o Indicates an angle between two reference lines or points.
Bearing:
o Symbol: B or BRG
o Refers to the direction of a line from one point to another, often recorded as a
compass bearing (e.g., N45°E, S30°W).
Back Sight:
o Abbreviation: BS
o Indicates the measurement made from the instrument toward a reference point.
Fore Sight:
o Abbreviation: FS
o The measurement taken in the direction of the next point or station.
Reduced Level (RL):
o Abbreviation: RL



o Represents the height of a point above or below a reference datum (usually sea
level).

3. Abbreviations for Surveying Equipment and Observations

o Total Station: TS
o Used to record readings made with a total station instrument.
Theodolite: TLD
o A survey instrument used for measuring angles.
e Level Instrument: LI
o Indicates the use of a leveling instrument for measuring elevations.
e Plumb Line: PL
o Represents the use of a plumb line for checking vertical alignment.
e Cross Section: CS
o Refers to the drawing of a cross-sectional view of the survey area.
o Traverse: TR
o Indicates a line of sight or a path followed during a traverse survey.

4. Field Notes Recording

In addition to symbols and abbreviations, certain conventions should be followed for entering
measurements and notes in the field book:

e Measurement of Distance:
o Record distances directly in the units used, e.g., meters or feet.
o Example: 100.5 m or 150 ft.
e Angle Measurement:
o Record angles using degrees, minutes, and seconds, e.g., 45° 15 30 or
simply 45.25°.
e Elevation or Reduced Level (RL):
o Example: RL = 150.3 m (indicating the height of the point).
o Instruments Used:
o Indicate the instruments used for measurements (e.g., Total Station (TS),
Theodolite (TLD), or Levelling Instrument (LI)).
o Date and Weather Conditions:
o It’s important to record the date and the prevailing weather conditions in the
field book, especially if weather could influence measurement accuracy (e.g.,
windy conditions or high humidity).
o Example: Date: 10/03/2025, Weather: Clear.
e Sketches and Diagrams:
o Ifnecessary, include sketches or diagrams to clarify difficult-to-interpret
features in the survey.

5. Example of Field Book Recording:

Date: 10/03/2025 | Weather: Clear
Station A (Survey Station) | Bearing: N45°E | Distance: 50.0 m | Spot
Height: 100.5 m

| Feature | Symbol | Distance | Angle | Instrument Used |



| Road | — | 30.0 m | 30° | Total Station (TS) |

| Building A | O | 20.0 m | 0° | Theodolite (TLD) \

| Stream |~~~ | - | - | Level Instrument (LI) |
Conclusion:

Conventional signs and abbreviations are a crucial part of recording measurements in the
field book during surveying. They provide a standardized method to quickly and accurately
record distances, angles, and features on-site, making it easier to interpret the data during the
later stages of the survey. Proper use of these symbols ensures clarity, consistency, and
precision in survey records.

DHANB—,‘JAD INSTITUTE OF TECHNdLOGY

Approved By AICTE, Delhi, Affiliated to JUT, Ranchi
Shakti Nagar, Co-operative Colony, Dhanbad, Jharkhand - 826004

O At 4-




