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DIPLOMA EXAMINATION IN ENGINEERING 

OCTOBER  2019 

SURVEYING FOR ARCHITECTURE -3182(REVISION 2015) 

PART A 

I 
1.100  

2.Distance –phase difference 

3. 0 .005m 

4.Face left observation 

5.Total station  

PART B 

II 
1.  The lateral measurement taken from an object to the chain line is known as 'offset'.  

Types of offset 

(A) According to Direction: 

(i) Perpendicular offsets 

(ii) Oblique offsets. 

(i) Perpendicular Offsets: 
The distances measured at right angles to the chain line from the objects are known as 
perpendicular or rectangular or right offsets .Usually the offsets are perpendicular offsets. In the 
strict sense, an offset means a perpendicular offset. 

 
(ii) Oblique Offsets: 
All offsets which are not at right angles to the main survey lines are known as oblique or tie line 
.When the object to be plotted is at a long distance apart from the chain line or it is an important 
one such as a corner of a building, oblique offsets are taken. These are also taken to check the 
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accuracy of right angled offsets and to locate the position of stations in various surveys. 
Sometimes they help in reducing the number of main survey lines 

(B) According to the Length: 
(i) Short offsets  

(ii) Long offsets. 

Generally the offsets are called short when they are less than 15 m in length and long when their 
length exceeds 15 m. 

The Offsets should as far as possible be short ones as they are less liable to be erroneous due to 
incorrect length of tape or incorrect direction than if they are long. Also short offsets can be 
measured more quickly and accurately than long ones. Tie lines should be drawn to avoid long 
offsets. 

 

2. (a)170030’ 

(b)3550 

(c)215040’ 

 

3.  a point at which two readings(a foresight and backsight) are taken on the staff, one before 
moving the instrument to a new position, and one after setting the instrument on the new 
position 

4. Back sight : (B.S.) - The first sight taken on a levelling staff held at a point of known 
elevation. B.S. enables the surveyor to obtain HI +sight i.e. Height of Instrument or line 
of sight. i) Fore Sight : (F.S.) – It is the last staff reading taken from a setting of the level. It is 
also termed as minus sight 

5.  

 Telescope 
 Vertical circle 
 Index frame 
 The standards 
 The upper plate 
 The lower plate 
 The leveling head 
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 The shifting head 
 Plate level 
 Tripod 
 Plumb bob 
 Magnetic compass 

6. A very fine, slow-motion screw giving a tangential movement for making the final setting to a 
precision surveying instrument (such as for completing the alignment of sight on a theodolite or 
transit by gentle rotation of the reading circle about its axis). 

 
7. The basic calculations of total stations include horizontal distance, vertical distance, co-
ordinate distance in which, slope distance is used in horizontal distance calculations. 

PART C 

UNIT I 

III 
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 Area of section 1=(1/2)X200X150=1500M2 

 Area of section 2(1/2)X400X125=25000M2  

Area of section 3=((150+75)X300)=33750M2 

Area of section 4=(1/2)X40X100=20000M2 

TATAL AREA=93750M2 

IV 

  

 

Area of section 1=(1/2)X50X25=625M2 

Area of section 2=((10+40)X75)=1875M2 

Area of section 3=(1/2)X40X25=500M2 

Area of section 4=(1/2)X25X40=625M2 

TATAL AREA=3625M2 

 
 

UNIT II 

V 
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STATION BS IS FS HI RL REMARKS 

 2.190   202.190 200.000 BM 
  3.150  202.190 199.040  
  1.060  202.190 201.130  
  0.230  202.190 201.960  
 3.420  3.430 202.180 198.760  
   3.720 202.180 198.460  
SUM 5.610  7.150    
CHECK: 
SUM(BS)-SUM(FS)=LAST RL –FIRST RL 

5.160-7.150=198.460-200.000 

1.54=1.54 

HENCE OK 

VI 
RL of the station S =15.50m 

Staff reading at S =1.350m 

Staff reading at R =1.800m 

Reduced level at instrument axes=15.50+1.350=16.85 

RL of the station R =16.850-1.800=15.05m 

Level difference between S and R =15.50-15.05=0.450M 

UNIT III 

VII 

a) 1. Latitude:-  

                    The Latitude of a line is its orthographic projection on the N-S axis representing 

the meridian.  

2. Departure:- 
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                       The departure of a line its orthographic projection on the axis perpendicular to 

the meridian.  

 

 

• The latitude of a line is its projection on the north-south meridian and is equal to the 
length of the line times the cosine of its bearing. 

• The departure of a line is its projection on the east-west meridian and is equal to the 
length of the line times the sine of its bearing. 
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• The latitude is the y component of the line (also known as northing), and the departure is 

the x component of the line (also known as easting). 

 

 

b) In surveying, the repetition method is used to improve precision and accuracy of 
measurements of horizontal angles. The same angle is measured multiple times, with the survey 
instrument rotated so that systematic errors tend to cancel. The arithmetic mean of these 
observations gives true value of an angle. The precision of the measurement can exceed the least 
count of the instrument 

 
 
Procedure: 

1. The theodolite is mounted on the tripod stand. 
2. The theodolite is centered over an arbitrarily selected station P from where the given stations 

can be sighted without any obstruction and the instrument is levelled using the foot screws 
and the plate bubble is brought to the centre of the run. 

3. The theodolite is set on the face right mode on the vernier A  and the horizontal circle is 
initially set at 0°00’00” and the station A is sighted . 

4. The upper clamp screw is unclamped and the theodolite is swung to the right and the station B 
is sighted and the central vertical cross hair is made to bisect this station and the horizontal 
angles on both the vernier A and B are observed. 

5. The measurement of horizontal angle between the stations A and B is repeated for the desired 
number of repetitions and the cumulative horizontal angle observed in the last repetition is 
recorded. 

6. The theodolite is then set on the face left mode and the vernier A on the horizontal circle is 
initially set at 180°00’00” and the station B is sighted. 

7. The upper clamp screw is unclamped and the theodolite is swung to the left and the station A 
is sighted and the central vertical cross hair is made to bisect this station and the horizontal 
angles on both the vernier A and B are observed. 

8. The measurement of horizontal angle between the station A and B is repeated for the same 
number of repetitions as earlier and the cumulative horizontal angle observed in the last 
repetition is recorded. 

9. The observations are recorded in the field book. 
10. The mean values of the horizontal angles on vernier A and B are computed for every sighting. 
11. The actual horizontal angle between the given stations is determined by dividing the 

cumulative horizontal angle by number of repetitions. 
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12. The average of the two actual horizontal angles observed on each for the two initial settings 
of vernier A is determined as the result. 

 

VIII 

a) The observation taken in face left position is known as face left observation. Face Right : - 
It means the vertical circle of the instrument is on right of observation when the reading is take. 
The observation taken in face right position is known as face right observation. 

b) 1. Base of the Object being Accessible (Fig. 9.13): 
To find the height of the object above a Bench Mark (or above the instrument-
station): 

 
Let H = the height of the object above the B.M. 

h = the height of the object above the instrument axis. 

hs = height of the instrument axis above the B.M. 
α = the vertical angle observed at the instrument-station. 

D = the horizontal distance in metres measured from the instrument-station to the base of 
the object. 

H=D Tan α 

H=h+hs 

 

UNIT IV 

IX 
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 a) Remote that means something which is not exactly in contact or physical contact, Sensing 
means getting information, data something like temperature, pressure, photograph, etc. 

Remote sensing is the process of acquiring information, detecting, analyzing, monitoring the 
physical characteristics of an area by recording it is reflected and emitted radiation energy 
without having any physical contact with the object under study. This is done by capturing the 
reflected radiation/energy 

Remote Sensing Major Applications Area 
Satellites play a huge role in the development of many technologies like world mapping, GPS, 
City planning, etc. Remote Sensing is one of the many innovations that were possible, thanks to 
the satellites roaming around the earth. 

Following are some major fields in what can remote sensing be used for 
 Weather 
 Forestry 
 Agriculture 
 Surface changes 
 Biodiversity 

And many more (the number is damn high, can’t list out all, these are the main fields in which it 
is mostly used) 

The primary application of remote sensing? 
1. Analyzing the condition of rural roads 

Rural road conditions are now possible to be analyzed using various GIS technique and Remote 
Sensing techniques with an inch to inch accuracy. It saves a lot of time and money from 
transporters. 

2. Creating a base map for visual reference 
Nowadays many modern mapping technologies are based on Remote Sensing including Google 
maps, open street maps, Bing maps, NASA’s Globe view, etc. 

3. Computing snow pack 
Snow melt ratio can be easily understood by using Remote Sensing technology, NASA uses 
LIDAR along with a spectrometer in order to measure the absorption of sunlight. 

4. Collecting earth’s pictures from space 
Many space organization has a collection containing images of earth. Interesting patterns of 
earth’s geometry including atmosphere, oceans, land, etc can be seen in it. EO-1, Terra, and 
Landsat are used to collect this data. 

5. Controlling forest fires 
Information acquired by satellites using Remote Sensing enables firefighters to be dispatched on 
time and over correct locations so the damage from such fires can be decreased to minimal. 

6. Detecting land use and land cover 
Remote Sensing technologies are used to determine various physical properties of land and also 
what it is being used for (land use). 

7. Estimating forest supplies 
MODIS, AVHRR, and SPOT are regularly used to measure the increment/decrement in global 
forests since forests are the source of valuable materials such as paper, packaging, construction 
materials, etc.\ 

8. Locating construction and building alteration 
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Tax revenue agencies use satellite data in several countries including Greece, Athens, etc. They 
locate signs of wealth using this technology. Early in the year of 2013, there were 15000 
swimming pools (unclaimed to steal taxes) in those countries. 

9. Figuring out fraud insurance claims 
Many insurance companies use Landsat’s red and infrared channels to figure out vegetation 
growth in particular land. This information can be used to verify seeded crops and fight against 
crop insurance fraud. 

10. Observing climate changes 
Satellites such as CERES, MODIS, AMSRE, TRMM, and MOPITT has made it possible to 
observe climate changes from up above the skies. It is also possible to compare past climate 
situation with the current one. 

 

b) There are two types of remote sensing technology, active and passive remote sensing. 

Active sensors emit energy in order to scan objects and areas whereupon a sensor then detects 
and measures the radiation that is reflected or backscattered from the 
target. RADAR and LiDAR are examples of active remote sensing where the time delay between 
emission and return is measured, establishing the location, speed and direction of an object. 

Passive sensors gather radiation that is emitted or reflected by the object or surrounding areas. 
Reflected sunlight is the most common source of radiation measured by passive sensors. 
Examples of passive remote sensors include film photography, infrared, charge-coupled devices, 
and radiometers 

 RADAR and LiDAR are examples of active remote sensing where the time delay 
between emission and return is measured, establishing the location, speed and direction 
of an object 

 Passive sensors gather radiation that is emitted or reflected by the object or surrounding 
areas. Reflected sunlight is the most common source of radiation measured by passive 
sensors. Examples of passive remote sensors include film photography, infrared, charge-
coupled devices, and radiometers 

X a) Distomat DI 1000 

The Distomat is a very small, compact electronic distance measurement device, particularly 
useful in construction and engineering works. The Distomat measures distances smaller than 500 
meters by simply pointing the instrument to a reflector and reading the result. 

Geodimeter 

The Geodimeter is often used for nighttime observations and can measure distances up to 3 
kilometers. As this instrument measures distances based on the propagation of modulated light 
waves, it requires a prism system at the end of the distance you are measuring to reflect the 
waves. 
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Tellurometer 

The Tellurometer is an electronic distance measurement device that uses high frequency radio 
waves or microwaves. This highly portable instrument works on 12 to 24 volt batteries and can 
be used day or night. Two Tellurometers are required to measure distances of up to 100 
kilometers. A highly skilled person needs to be at each end of the surveyed area to take 
measurements. One Tellurometer is then used as the master, and the other as the remote unit. 

Electronic Theodolite 

The electronic Theodolite is a measurement unit that is used to determine horizontal and vertical 
angles in a certain area. The horizontal and vertical readings are displayed simultaneously on an 
LCD panel. 

Total Station 

A Total Station is a light-weight instrument, integrating the technology of an electronic or digital 
theodolite, an electronic distance measuring device and a microprocessor in the same unit. It is 
used for distance and angular measurement, data processing, digital display of point details and 
data storage in an electronic field book. The digital panel displays the distances, angles, heights 
and the coordinates of the observed area. A microprocessor applies corrections for the Earth’s 
curvature and refraction automatically. 

Global Positioning System 

The U.S. Defense Department developed the Global Positioning System, which is widely used 
for surveying purposes. Satellites transfer information about the specific location to a GPS 
receiver. A surveying GPS receiver will then process the signals received and calculate the 
latitude, longitude and elevation of the area. The main benefit of this system is that you no longer 
need a line of sight between two surveying points. 

Automatic Level 

Automatic levels are electronic surveying instruments that contain optical compensators. This 
self-leveling feature enables it to maintain a level line of sight even though the instrument is 
slightly tilted. After the bubble was manually centered, the automatic compensator takes over 
and levels the line of sight. 

 

b) The Distomat is a very small, compact electronic distance measurement device, particularly 
useful in construction and engineering works. The Distomat measures distances smaller than 
500 meters by simply pointing the instrument to a reflector and reading the result 
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