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(x)

    /   
           

  Sl.No  Learning Outcome  Exercise No

 1 Concept of drawing & sheet layout following safety precautions.  1.1.01 - 1.1.09

 2  Draw lettering & numbering applying drawing in ruments.  1.2.10 - 1.2.11

 3  Draw plain geometrical gures, curves & conics.  1.2.12 

 4  Con ruct plain scale, diagonal scale, comparative scale, vernier scale.  1.2.13 - 1.2.14

 5  Draw conventional signs & symbols used in surveying.  1.2.15 - 1.2.16

 6  Perform site survey using chain/ tape & prepare a site plan.  1.3.17 - 1.3.25

 7  Perform the site survey using prismatic compass.  1.4.26 - 1.4.29

 8  Perform Auto Cad drawing.  1.5.30

 9  Perform the site survey using the plane table.  1.6.31 - 1.6.33

 10  Perform Theodolite survey.  1.7.34 - 1.7.41

 11  Perform traverse survey by Theodolite & prepare a site map.  1.7.42 - 1.7.47

 12  Determine RL and heights by levelling instruments of di erent points.  1.8.48 - 1.8.58

 13  Perform a road project survey.  1.9.59 - 1.9.62

 14  Perform AutoCAD drawing (single story building).  1.10.63 - 1.10.65
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(x )

SYLLABUS

Duration Reference Learning
Outcome

Professional Skills
(Trade Practical)

with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Skill 56 Hrs.;

Professional
Knowledge
12 Hrs.

Concept of drawing &
sheet layout following
safety precautions.

1. Demonstrate of tools &
equipment used in the trade.
(6 hrs.)

2. Occupational safety & Health.
(6 hrs.)

3. Introduction of safety
equipments and their uses.
(10 hrs.)

4. Introduction of first aid, health,
safety & environmental
guidelines, legislations &
regulations as applicable. (8 hrs.)

5. Personal Protective Equipment
(PPE). (8 hrs.)

6. Hazard identification and
avoidance, Safety signs for
Danger. (4 hrs.)

7. Use of drawing instruments and
equipments with care. (4 hrs.)

8. Method of fixing of drawing sheet
on drawing board. (2 hrs.)

9. Layout of different size of drawing
sheet and folding of sheets.
(8 hrs.)

10.Lettering & numbering (Single &
double stroke) (30hrs.)

11.Types of lines and dimensioning.
(26hrs.)

Importance of safety and general
precautions related to the trade.
All necessary guidance to be
provided to the newcomers to
become familiar with the working of
ITI system.
Importance of survey or trade
Job after completion of training.
Introduction of First aid.
Job responsibility of the trade.
• Overview the subject to be

taught.
• List of the instrument

equipments to be used during
training

• Layout of drawing sheet
• Dimensions of drawing sheet.

(12 Hrs.)

Professional
Skill 56 Hrs.;

Professional
Knowledge
18 Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
06Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
08Hrs.

Professional
Skill 28Hrs.;

Professional
Knowledge
06 Hrs.

Draw lettering &
numbering applying
drawing instruments.

Details layout of lettering, lines &
dimensioning system. (18Hrs.)

Draw plain geometrical
figures, curves & conics

12.Construction of   plain
geometrical figures, curves &
conics. (28 hrs.)

Introduction of surveying, types of
surveying, use, application principal.
(06 Hrs.)

Construct plain scale,
diagonal scale,
comparative scale, vernier
scale.

13.Drawing of: -

14.Construction of scales - plain,
diagonal, vernier. (28 hrs.)

15.Drawing of conventional signs &
symbols (10hrs.)

16.Free hand sketch of liner
measurement instruments
(18 hrs.)

Knowledge of different types of
scales, determine of R.F & uses of
scales. (8Hrs.)

Draw conventional signs
& symbols used in
surveying.

Use & application of conventional
signs & symbols. (06 Hrs.)
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(x i)

Professional
Skill 84 Hrs.;

Professional
Knowledge
18Hrs.

Perform site survey using
chain/ tape & prepare a site
plan.

17.Practice of folding & unfolding of
chain. (5 hrs.)

18.Equipment and instrument used to
perform surveying & testing of
chain. (5 hrs.)

19.Ranging (direct/ indirect) & distance
measure with chain/ tape. (10 hrs.)

20.Offset taking & entering field book.
(6 hrs.)

21.Overcoming obstacles in chaining.
(6 hrs.)

22.Chaining on sloping ground.
(10 hrs.)

23.Conduct a chain survey of a small
area with all details and plotting the
map. (20hrs.)

24.Calculating the area of site. (6 hrs.)

25.Prepare a site plan by the help of
chain / tape. (16hrs.)

26.Temporary adjustment of prismatic
compass. (10 hrs.)

27.Measure fore & back bearing of a
line. (10 hrs.)

28.Measure true bearing of a line.
(20 hrs.)

29.Prepare a closed & open traverse
using prismatic compass measure
the bearings, entry into field book,
calculation of correct bearing and
adjust. (Local attraction),
determine the closing error and
adjust. Plotting the same. (72hrs.)

Uses of Chain/ tape, testing of a
chain & correction. Ranging (direct
& indirect), Principle of chain
survey, application. Terms used in
chain survey,
Offset, types of offsets, limit of
offset, field book, types of field book,
entry of field book method of
chaining in slopping ground.
Field procedure of chain survey
errors in chain survey, plotting
procedure.
Calculation of area (regular &
irregular figure)
Knowledge of site plan. (18hrs.)

Professional
Skill 112
Hrs.;

Professional
Knowledge
24 Hrs.

Perform the site survey
using prismatic compass

Basic terms used in compass
survey.
Instrument & it setting up.
Conversion of bearing web to R.B.
Calculation of included angle from
bearing local attraction, magnetic
declination and true bearing,
closing error.
Adjustment of closing error,
precaution in using prismatic
compass. (24 hrs.)

Professional
Skill 28
Hrs.;

Professional
Knowledge
06Hrs.

Professional
Skill 84
Hrs.;

Professional
Knowledge
18Hrs.

Perform Auto CAD drawing 30.Practice with AutoCAD using
commands (28 hrs.)

Introduction to Auto CAD. Use
AutoCAD command. (06 hrs.)

Perform the site survey
using the plane table.

Plane table survey, principle, merits
& demerits
Instrument used in plane table
survey setting up the plane table.
(centering, levelling, orientation)
Methods of plane table survey
(radiation, intersection, resection,
traversing)
Error in plane table survey. (18hrs.)

31.Demonstration of    instrument used
for plane table surveying &their
uses (alidade, U-fork, trough
compass)

Set up the plane table (24hrs.)

• Centring

• Levelling

• Orientation

32.Practice the method of plane tabling
(40hrs.)

• Radiation
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(xii )

• Intersection

• Resection

• Traversing

33.Determination of height by telescopic
alidade (20 hrs.)

34.Practice to set up the
Theodolite(05hrs.)

35.Reading the vernier& booking (hor./
ver.) Angle. (05hrs.)

36.Perform permanent adjustment of
Theodolite(05hrs.)

37.Measurement of horizontal angle by
various methods. (10hrs.)

38.Setting out the angles. (5hrs.)

39.Measurement of vertical angle,
deflection angle (10 hrs.)

40.Prolongation of line by various
methods. (8hrs.)

41.Determination of height of
inaccessible object by Theodolite.
(8hrs.)

42.Traversing (closed & open) using
Theodolite & tape/chain (15 hrs.)

43.Measurement of horizontal angles &
bearing of a line.      (15 hrs.)

44.Computation of coordinates from the
bearing, angle length. (15 hrs.)

45.Preparation of gales traverse table
(15 hrs.)

46.Computation of area using co-
ordinates (15 hrs.)

47.Determine omitted measurements
(09 hrs.)

48.Practice in setting up of dumpy level
and performing temporary
adjustments (10 hrs.)

49.Practice in staff reading(05hrs.)

50.Practice in simple levelling (10 hrs.)

51.Practice differential levelling (fly
levelling) (10 hrs.)

52.Practice reciprocal levelling. (10hrs.)

53.Carryout levelling field book. (02hrs.)

54.Equate reduction of level (rise fall
method, height of instrument
method) comparison of method.
(10hrs.)

Professional
Skill56 Hrs.;

Professional
Knowledge
18Hrs.

Perform Theodolite
survey.

Introduction to Theodolite.
Types of Theodolite, parts of
Theodolite, Terms used in
Theodolite survey. Temporary
adjustment of Theodolite, Angle
measurement process. Reading of
angles, field book entry of
measured angles.
Permanent adjustment of
Theodolite. (18hrs.)

Professional
Skill 84Hrs.;

Professional
Knowledge
24Hrs.

Perform traverse survey by
Theodolite & prepare a site
map.

Traversing using theodolite (closed
& open), traverse computation,
determination of consecutive
coordinates, independent co-
ordinate, checking & balancing of
traverse, preparation of gales
traverse table, computation of area
using co-ordinates, calculation of
omitted measurement (24hrs.)

Professional
Skill 84Hrs.;

Professional
Knowledge
18Hrs.

Determine of RL and
heights of different points
by levelling instruments.

Introduction to levelling.

Types of levelling instrument.

Technical terms used in levelling

Temporary & permanent
adjustment.

Different types of levelling

Entry of level book.

(Reduced level calculation method)

Curvature & refraction effect
sensitivity of bubble tube.

Common error and their
elimination.

Degree of accuracy. (18hrs.)
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(x

55.Solve problems on reduction of
level. (02hrs.)

56.Practice levelling with (auto / digital
level) (10hrs.)

57.Practice profile levelling or
longitudinal & cross section
levelling, plotting the profile.
(10 hrs.)

58.Check levelling (05hrs.)

59.Road project reconnaissance.
(5hrs.)

60.Preliminary survey. (10 hrs.)

61.Final location survey including
preparation of route map. (21 hrs.)

62.Profile or longitudinal &cross-
sectional levelling & plotting.
(20hrs.)

63.Prepare traverse drawing using
Auto cad. (10 hrs.)

64.Prepare a simple building (20 hrs.)

65.Drawing using   Auto cad. (26 hrs.)

Professional
Skill 56Hrs.;

Professional
Knowledge
12Hrs.

Perform a road project
survey.

shift

Types of surveys for location of a
road. Points to be considered
during reconnaissance survey.
Classification of roads and terms
used in road engineering, alignment
of roads relative importance of
length of road, height of
embankment depth of cutting &
filling, road gradients super elevation
etc.  (12hrs.)

Use AutoCAD command for
drawings. (18hrs.)

Professional
Skill 56
Hrs.;

Professional
Knowledge
12Hrs.

Perform AutoCAD drawing
(single story building)
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 (Construction)  1.1.01&02     
 (Surveyor) - 

  (Fire safety)

 :          :
•     
•            

  (Fire safety) :        
           
           

  ,            
   

 ,             
  (Vessel)            

    

          :-

•   

• -

   ,        
         ,    

        ,   
     ,      

            
  

-         
  ,         ,   
              , 
           , 

             
     ,        

   ,           
         ,   

         , 
       (-60 )  

     
            

    ,    , ,   
(  ABC  B.C.)    (  D)    
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2

 A (Class A ) :-  , , , ,   
           2 ½ 
 (9.46 )       

 A             
                 
             

    A         
          1 ,   

 1          ,  
    ,  A     ,    

   ,   

 B (Class B) :-      ,     
          6lbs (2.72 )  
       

            
             

   ‘  (lacquer)     ,    
‘  (lacquer) ,        

  ,  B         
            

              A3 3 
    ,         
         

 C (Class C) :-  ,        
              

 CO2            
     

 C              
       ,     

             
           

          B   
        

 D (Class D) :-       
            

              
       

 D            
              

             
      ,     

    ,         
  

 K (Class K) :-           
        ,   , 
 ,             
         

     K          
             

              
   B          
    

    (Fire fighting methods)

/    -   

   -   

   -   

   (Accident & Safety)

 :          
•       
•    
•         

  (PPE)     (Basic 
Principles for Protective Equipment) (PPE) :-

  ,    “PPE”   ,  
             
    (FIG. 1)     , 

, , ,        
         ,  

  ,   ,  ,   ,  
          (Fig. 2 & Fig. 3)

     (Use of personal 
protective equipment) :-      

    ,       
             

    ,      
          ,   
              

    ,      
          ,    

-  (NSQF-  2022)  1.1.01&02     

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



3

          
          

           
       :

•     ?

•     ?

•     ,  ,   

•   

•  , ,      

 PPE      PPE      
   PPE  ,       

    ,      
           

 

         
(Accident prevention techniques-control of accidents and 
safety measures) :-  ,    , 

        ,    
   /          

              
           

            
               
                

              
             
            
      (Fig 4)

  ,       ,     
      ,        

           
             
         

         ,  
            
            

          

,  ,       
            

 (Responsibilities)

           

-  (NSQF-  2022)  1.1.01&02    
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          ,   
           

         
            
            

   ,       , 
          ,  

           
  (Fig 5)

       (Recognizing and 
controlling hazards)

  (Engineering controls)     
             

           
       ,    

            
           

             
   ,         

            
        ,  
         ,  

    ,      
    , , ,      

       

  (Administrative controls)    
          ,  

,         (fig 6)   , 
            

            
           

   ,         
       ,  , 

,  ,         , 
         ,  

   -      ,   
    ,         

    

         ,  
    ,       

       ,      
             

      

            
,     ,      

    ,    ,  
  ,   ,     
            
    ,     ,    

,   /           
 

-  (NSQF-  2022)  1.1.01&02    
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5

 (Construction)  1.1.03   
 (Surveyor) -                                                   

         (Familiarisation and information about the 
institute and trade)

 :         
•    
•      
•         

  (Training system)

 (General) 

         
(DGT)           

           
        

(NCVT)          (CTS) 
    (ATS)       

NCVT     

CTS     ITI          
               

              
            

      ,  ,  
           

       ,   NCVT  
   (NTC)     ,   

     

           
   :-

•  /       ,  
      ,   

    

•  ,         
    

•     ,       
  

•           

•           

    (Options for employment are) :-

      ,       

            

    ,  ,   , 
   ,       

    (Options for Self- Employment are) :-

        , ,   
             

            
  

       (Rules and regulation 
of the institute and trade) :-

•    I.T.I.    ,     
     ,       

•    . .     ,    
      ,      

•            

•         (Punctuality) 
      

•              
          

•           
 

•              
      

•              
      

•        

•           

•         

 :         
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6

 (Construction)  1.1.04   
 (Surveyor) -                                                    

  (First Aid)

 :          
•          , 
•            
•    ABC 
•        

              
           
            

             
           

      

    ,       , 
 ,          ,   

            , 
            

,     

           
    ,       

           
  -     ,    

         

           
             

,      ,      
          , 

           
          /

     

  ,   , ,  
  ,   (  , , 

)  , ,       , 

   ,   , ,  , ,  
   ,  , ,  ,   

 ,             
            

        

  (First aid)         
             

  ,      ,       
,          , 

             
         /   
            

  

, ,             
              

              
       

    (Purpose of First Aid)

•      

•     

•      

•      

•        

     

 
•           

           
  

DANGER

RESPONSE

AIRWAY

BREATHING

CIRCULATION

DR ABC

          
            

    

           
    :
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7

•   (Preserve life) :      ,   
           

 ,     ,      
              

     ,          
              
  ,           

  ‘    ‘        
            

,           
     

•       (Prevent further harm): 
-      ,       

    ,       ,  
           ,   
           

,           
  ,            
 (Fig 1)

•     (Promote recovery) :   
             
  ,           

,            

 (Training) :  ,      
         ,    
           , , 

           
            

         ,    
   (CPR)    ,   

              
       ,     
      ,    ,  

          , 
     

              
,             

         ,  

    ,       : 
         

            
  

ABC    (ABC or First-aid) : ABC   
Airway, Breathing  Circulation 

 (Airway) :          
       ( )      

 (Fig 2)

  (Breathing) :           
            
            

 (Circulation) :         
         CPR   

             
(Fig 3 & Fig 4) 

           
           

            
  (Fig 5)

-  (NSQF-  2022)  1.1.04   
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8

  (Not to get panic) :       
             
             

            
          
         ,     
        ,       

   ,             
           

              
              

           

     (Call medical emergencies):  
   ,           
     

     (Surroundings play vital role) 
: -     -      

           
      ,     

               
           

   

-  (NSQF-  2022)  1.1.04   
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9

   (Do no harm) : ,    
    ,        ,  
    (            

  ),    ,     

           
       ,      

               
          ,    

 ,      ,       

             
             
           

             
              
  ,       ,   

         (  , 
)         ( ,   )  
        

 (Reassurance) :        
 

   (Stop the bleeding) :     
              

 

  (Golden Hours) :     
             

 ,  ,   ,  ,    

             
          30    

  ,            
      ,         
            

            
            

   ,         
   (Fig 6)

-    (Maintain the hygiene) :   
              

             
       

   (Cleaning and Dressing) (Fig 7) :  
              

     

              
             

          

       (Stay with the victim until 
help arrives) :           

       

   (Unconsciousness) :

             ,  
    ,           

             
       ,         

    (Fig 8)         
           ,   -

   ,            
,          , ,  

      ,        
          

            
   

•  ( , )

-  (NSQF-  2022)  1.1.04   
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10

•    ( , )

•   (    )

•      ( , )

•    (   )

•   ( -  )

•     ( )

•   (   )

•   (    )

•   (     )

•  ,     

•   ( , , )

•     ( )

•   ( , )

            : (Fig 9)

• 

• 

• 

•           (    
)

•  

•     ( )  

•      ( )

• 

  (First aid) :

•     

•   ,     -     
 ,    CPR  

•            ,     
      ,      , 

            
              
             , 

        CPR  

•        ,       
         ,    

               
            

•        

•          ,     

              
     

•           ,    
           (Fig 10)

   (Do Not) :

•      -   

•     

•         

•               
   

-  (NSQF-  2022)  1.1.04   
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   (First-aid box)

,     (Small, medium and large 
dressings) :             

            
       -      

       ,         
              

                
     

   (    ), -     
(  ),  ,      

          ,    
          

  (gauze swab):          
  

 ,  ,   (Ace bandages, 
compression bandages, tubular bandage):    

    

  (Disposable gloves) :      
    

   : 

  (Transport safety) :      
    

CPR (Cardio-Pulmonary Resuscitation) :  CPR   
    CPR           

       ,   CPR   , 
  CPR    ,        
             
               
              

    ,        ,   
           CPR,  

        
,               

  

    (Declaring death) :     
             

  

     ? (How to report an emergency ?)

              
,            

            

      ,         
               

           
            

           , 
    ,      -   

   ,         
              

          

           
    ,        

             
          

•  ,             
      ,       

  

• ,         ,     
  \            

      ,     -  -  
    100,    108

•  -         
           

    ,           
       

•    - ,    ,    
 ,     

     (Call emergency services) : 
     -      100,  

  108

     (Report your location) :  
         ,   

         ,    
      ,    

      (Give the dispatcher your phone 
number) :         ,  

        

      (Describe the nature of 
the emergency) : ,         

            ,  
         

     (Do not hang up the phone):   
       ,        

       
-  (NSQF-  2022)  1.1.04   
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    (How to do basic first aid) :

          
             
,   ,  ,      

          
            

        

       -  
(Important guideline for first-aiders) :

    (Evaluate the situation) (    
           )? , 

, , ,  ,       
      ,    

            , 
     

A-B-C   (Remember A-B-C) :    ABC 
            

     

•   (Airway) -       ?

•  (Breathing) -      ?

•  (Circulation) -      ( , 
 , )    

  -     (Avoid moving the victim) : 
              

             ,  
       

     (Call emergency services) 
:                

          ,     
       ,      

   (Determine responsiveness) :   
  ,           

  

    ,      
(  )        

 

•        

•            

•      

     ,         
     ,     

       ,      

•      ,   ,      
   ,          

            
  

      (Check the victim s circulation) 
:             (   

   ;            
)             

,        
 (Treat bleeding, shock and other problems as needed) :  
               
 ,           

       ,     
   Fig 11, 12, 13  14        

  

•   (Stop bleeding) :       
            

             
   

•     (Treat shock) : ,      
 ,    -     

            
 ,          , 

              
,            

       ,     

•     (Choking victim) :       
          

•     (Treat a burn) :       
          ,   

     ,         
            
 ,           

•     (Treat a concussion) :      
   ,            

  ,    ,  ,   
 

•       (Treat a spinal injury 
victim) :          ,    

   ,   ,         
        

-  (NSQF-  2022)  1.1.04   
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OSH     (Basic provisions for OSH)

 :          :
•   , ,         

  50           
           

    24       
    - 14          

             
       

 39 (e & f) -          
    

e  ,       ,   
            

           
   

f              
            

           
  

 42 -          
       

  (National policy) :

           ,  
,      14       

             
              

           
            

           
             

-  (NSQF-  2022)  1.1.04   
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  (National Legislation) :

            
   -          

        

 ,         
   :-

•   1948,  1954, 1970, 1976, 1987

•  , 1952

•   ( ,   ) , 1986

•   , 1951

•  , 1984

•  , 1934

•  , 1968

•   , 1923

•   , 1910

•   ( ) , 1983

•    , 1962

•   , 1971

•    ,    , 1989

 (Environment)

 :          
•      
•        
•       
•       
•            

            
             

             
   

  (EE)         

•      ( )

•     ( ,    )

•      (  )

     (Meaning and definition of 
environment) :

            , 
  , ,         

            
            

   

       - ‘   ‘  
   ‘   ‘ ,       

   

     “       
  ”    ,      

  “    ,        
     ,       

   5        

          :-

E. J.   , “         
 ”

Dr. D. H.   , “        , 
              
   

  , “           
          

   (Components of Environment) :

            
  

, , ,     ( )    , 
,       

  (Natural Environment)

    ,        
  

-  (NSQF-  2022)  1.1.04   
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 (Construction)  1.1.05 & 06   
 (Surveyor) -                                   

        (Overview of the subject to be taught in each year)

 :          :
•          

        (Overview of the 
subject to be taught for each year) :

     ,        
   ,  ,    
     ,     
           

           
             

              
             

/           
 ;     , ,  ,     

      

           
  

       (Job area after completion 
of training)

            
    I.T.I        I.T.I  

            
            

       . . .      
             
    -     

              
        

         (The name of some 
public sectors are given below)

•     

•    

•    

•    

•    

•   

•  

•     

•                                             

•     

          ,     
    ,       
    ,         

      

           

  (Ist Year)

•     

•     PPF  

•       ,    

•              

•    

•      

•    , , ,       
  

•       

•   

•          

•       

•         

•        

   (Plane table survey)

•  

•  

•   

•  
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  (Theodolite survey)

•    

•    

• 

  (Levelling survey)

•    

•    

•  R.L. 

•     

•      

WCS (1st Year)

•   

•  ,   , 

•   

•  ,  

•    

•  

•  

  (2nd Year)

•       

•    

•     

•   

•    

•    

•       

•   ,  

•    

•     

•     

•      

•     

•        

•      

•         

•  GPS/GIS  

•  DGPS  

•         

•              

•     

•     

•  /    

•       ,   

•           

WCS (2nd Year)

•      

•  

•    

•    

-  (NSQF-  2022)  1.1.05 & 06   
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 (Construction)  1.2.07   
 (Surveyor) -                

 ,    (Drawing Instruments, Equipments and materials)

 :         
•   ,      
•  ,       
•  IS962:1989    
•    ,        
•  ,          

 (Introduction)

     ,     
 -  ,        

  ,         
           

  

   (List of instruments)

•   

•  -    

•  

•  

•  

•   

•  

•     

   (List of equipments)

•   

•       (  UPS, CPU, - , , 
)

•  /

   (List of materials)

•   

•   

•  /

•     (  ,  )

•       

  (Drawing board) (Fig 1)

      IS: 1444-1963/1977   
 

          
 (The following precaution may be taken in handling the 

drawing boards):

•           

•           

•   (Ebony edge)         
 

  (Drawing papers) : (Fig 2)

Sl. 
No.

1

2

3

4

           
   

  

AO
A1

A2
A3

BO

B1

B2

B3

 (mm)
( L x W x T )

1500 x 1000 x 25

1000 x 700 x 25

700 x 500 x 15

500 x 350 x 15© N
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   (mm)  (mm)

  A0  841 x 1189  880 x 1230
  A1  594 x 841  625 x 880
  A2  420 x 594  450 x 625
  A3  297 x 420  330 x 450
  A4  210 x 297  240 x 330
  A5  148 x 210  165 x 240

            
           

- ,  , ,        
      

-  (Set-square) (Fig 6 and Fig 7)

   (B.I.S)     :-

1              
           

2             
 

3  A2             
 

4          

5 A0     1.00   

T-  (T-square) (Fig 3)

    ,            
               

          

-          
: (Fig 4)

1     , -         
          

2              

3     -        

4              
   

5       

-          
        -   
         , 
          

         

  (Mini drafter) (Fig 5)

-  (NSQF-  2022)  1.2.07   
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         ,   
   , 300 -600  450 -450

  (Engineer s scales) ( )

             
 ,             

  ,            
    ,         M1 

 M8     

 /    (Compass) (Fig 9)

-  (NSQF-  2022)  1.2.07   

     

M1

M2

M3

M4

M5

Full size
50 cm to a metre
40 cm to a metre
20 cm to a metre
10 cm to a metre
05 cm to a metre
02 cm to a metre
01 cm to a metre
5 mm to a metre
2 mm to a metre

1:1
1:2
1:2.5
1:5
1:10
1:20
1:50
1:100
1:200
1:500

M6

M7

M8

3.3 mm to a metre
1.66 mm to a metre

2.5 mm to a metre
1.25 mm to a metre

1 mm to a metre
1.5 mm to a metre

1:300
1:600

1:400
1:800

1:1000
1:2000

 (Protractor) : (Fig 8)
      ,     

  .
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 (Dividers) (Fig 10)

       ,      
         :

1           

2            

3        

  (Drawing pencils) (Fig 11)

      HB       H    
       ,  B     

     

            

1 

2 

3  (   )

4 

           ,  
  ,             

     ,        
             

     

1            , 
   ,    

2           .

3             , 
           ,  
   

4      ,  :

I      

II  ,  , , , ,  
   H

III   ,  ,  ,     
 2H

   (Selection of pencils)

•  HB -     

•  H-      

•  2H-  ,  ,       
 

•  3H, 4H-     

•  B-   

 (Eraser)

             
              

   

 (Fastener) : (Fig 12)

-  (NSQF-  2022)  1.2.07   

            
    

-   
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-  

-       

 (Template)

, , , ,         
   ,       

  ,  , , ,     
    

 (Stencils)

           
             

-              

  (French curves (Fig 13)

           
                 

  ,          
     

  (Flexible curve)

               
                

               
             

  (Steel Tape) (Fig 14)

1         

2             

3   20   30   

4   16 mm       

SU
N

12
12

65

5

5                

6                 
 

7        

8          0.2     
    1         
    mm     

9   ,          
  0.2          5  

      

     (Precautions in the use of 
instruments):

        ,

1  T-           
        

2  T-              
   

3                
    

4                 
     

5              
        

6          

7               
    

8             
       

9           

10             

11               

 (Conclusions)

           
            
             

            
          

-  (NSQF-  2022)  1.2.07   
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 (Construction)  1.2.08 & 09   
 (Surveyor) -                           

       (Layout of drawing sheet  and title block)

 :         
•       
•          
•     

 (Lay out):          
,            

          A0, A1, A2, A3, 
A4  A5        IS: 10711 - 1983   
A0  A5      -   
(Fig 1 &  2)

 (Margin) :           
       ,     , 

            
         ' '    
          

              
      A0, A1    A2, A3, 

A4  A5     20 mm  (  Fig 1 & 2)
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    'X'    'Y'  (Fig 3 & 4)

 (Frame) :         0.5 mm  
        

-  (NSQF-  2022)  1.2.08 & 09   
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  (Title block) (Fig 5):       
              
        Fig 1 & 2     

           -
      

  (Centering marks)  (Fig 6):      
     (    )   
     

               
  0.5 mm         

,                
 5 mm  

   (Orientation marks) (Fig 7):    
 (  )          

               
   -    ,       

             
     

   (Metric reference graduation) (Fig 8):  
   ( )         

 100 mm  10       
 5 mm       (0.5 mm)     

          

  (Grid reference) (Fig 9):   ( )  
           

            
              

       25 mm        
 75 mm            

  

   (Trimming marks) (Fig 10):     
             

            
   

-  (NSQF-  2022)  1.2.08 & 09   
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   (Folding of sheets)

 :         
•           

             
            

            
       

        

       297 mm      
               
 

              
          

      

a     

b      

c     A4    

d             

A0  (A0-size)

A0     

   ,     

  210 mm

   -   109.5 mm

      190 mm

   247 mm    7   

8   7     297mm 

         

9             
  (Fig 1)

       (Fig 2)

A1      (Fold the A1 Size sheet): (594 x 841)

         

  210 mm

   -   125.5 mm

  190 mm

     

5th  297mm (Fig 3)

           
         .

      (Fig 4)

-  (NSQF-  2022)  1.2.08 & 09   

A2      (Fold the A2 Size sheet): (420 x 594)
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  210 mm

  190 mm   
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3rd  297mm (Fig 5)

             
      

      (Fig 6)

A2       (Fold the A2 Size sheet): (594 
x 420)

        

  210 mm

        192 mm

   ,   297 mm

             
  (Fig 7)   

       (Fig 8)

A3      (Fold the A3 size sheet): (297 x 420)

       

  210mm

        190 mm (Fig 9 & 10)

      ,       
       

-  (NSQF-  2022)  1.2.08 & 09   
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 (Construction)  1.2.10   
 (Surveyor) -                                 

  (Lettering  styles)

 :         
•      
• IS         
•   ,         

  ( , ,  )    
      

    “ ”   

   (Styles of lettering) :       
      ,      

    Fig 1    

  /  (Standard heights/Width) :  BIS (IS: 9609-
1983)     “  2”     

   2.5 - 3.5 - 5 - 7 - 10 - 14  20 mm     
(     )   2.5, 3.5, 5, 7, 7, 10  14 mm

  “D”         A  B   

A = line thickness (d) is h/14  

B = line thickness (d) is h/10

“D”          : 

 A (Lettering A)

       
 (W)

 1 I 1d

 5 J,L 5d

 6 C,E,F 6d

 7 B,D,G,H,K,N,O,P,R,S,T,U & Z 7d

 8 A,Q,V,X,Y 8d

 9 M 9d

 12 W 12d

 ( )          :  

 B (Lettering B) IS:9609

    (Lower case letters and numerals)

 Width  Letters/Numerals Width
 (W)

 1 i 1d
 3 j,l 3d
 4 f,t,l 4d
 5 c,r 5d
 6 a,b,d,e,g,h,k,n,o,p,q,s,u,v;3;5 6d
 7 a,0 (zero), 2,4,6,7,0,8,9 7d
 9 m 9d

 10 w 10d

  (W)  

 1 I

 4 J

 5 C,E,F,L

 6 B,D,G,H,K,N,O,P,R,S,T,U & Z

 7 A,M,Q,V,X,Y

 9 W

    (Lower case letters and numerals)

  (W)  / 

 1 i

 2 l

 3 j:l

 4 c,f,r,t

 5 a,b,d,e,g,h,k,n,o,,q,s,u,v,x,y,x

  0,2,3,5 to 9

  0,2,3,5 to 9

 6 a,4

Fig 2 & 3           
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   (Fig 3)   15°      ,  
    

Fig 3  /       

      ,      
       ,      

 /   

           
    (   )       
    :         
      

   (Spacing of letters) :    (IS:9609-1983) 
      ,     

          4   1 
 2    

 1

  A (d = h/14)                              
           

 Lettering height h (14/14)h 2.5 3.5 5 7 10 14 20
 Height of capitals
 Height of lower- c (10/14)h - 2.5 3.5 5 7 10 14
 case letters
 (without stem
 or tail)
 Spacing between a (2/14)h 0.36 0.5 0.7 1 1.4 2 2.8
 characters
 Minimum spacing b (20/14)h 3.5 5 7 10 14 20 28
 of base lines
 Minimum spacing c (6/14)h 1.06 1.5 2.1 3 4.2 6 8.4
 between words
 Thickness of  d (1/14)h 0.18 0.25 0.35 0.5 0.7 1 1.4

       ,               ,    LA, TV  
    d    

-  (NSQF-  2022)  1.2.10   
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 Lettering B (d = h/10)                              
 Characteristic          

 Lettering height h (10/10)h 2.5 3.5 5 7 10 14 20
 Height of capitals
 Height of lower- c (7/10)h - 2.5 3.5 5 7 10 14
 case letters
 (Without stem
 or tail)
 Spacing between a (2/10)h 0.5 0.7 1 1.4 2 2.8 4
 characters
 Minimum spacing b (14/10)h 3.5 5 7 10 14 20 28
 of base lines
 Minimum spacing c (6/10)h 1.5 2.1 3 4.2 6 8.4 12
 between words
 Thickness of  d (1/10)h 0.25 0.35 0.5 0.7 1 1.4 2
 lines

        ,               ,    LA, TV  
    d    

 2
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 (Construction)  1.2.11   
 (Surveyor) -   

   (Types of Lines) 

 :         
•      
•       
•       
•       

             
             

  (Fig 1)

                
      :

-  

-  

  (Straight line) :           
          ,    

(Fig 2)              
   ,      ,   
           

  (Horizontal line) (Fig 3) :       
             

   (Fig 3)

  (Vertiacl line) (Fig 4a ) :      
   ,          
               
 (Fig 4b)

     (Inclined line or Oblique line) :   
          ,     

(Fig 5)

  (Curved line) :          
        Fig 6     

  (Parallel lines) :         
              
     (Fig 7)
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   (Method of  Dimensioning)

 :         
•      
•      
•        
•      

   (Importance of dimensioning):   
            , 

           , 
           

        , , 
, ,        , 

           
           
     ,         

      ,     
      

    (Definitions related to di-
mensioning)

 (Dimension):          
     ,       

        

   (Elements of dimensioning)

–   - a

–   - b

–   - c

–    

–  (  )    (a)

  (Extension line) :        
          (Fig 1)

            , 
             
     (Fig 2)

-  (NSQF-  2022)  1.2.11   

  (Perpendicular lines) :    90°   
,    -           

    (Fig 8)

           
   ,         
    (Fig 3)

   (  )       
,           (Fig 4)

  (Dimension line) :     ,  
       ,      
   (Fig 5)
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   (Hidden lines)     (Fig 6)

           

  (Leader line) :          
              (Fig 6)

     (Termination and Origin 
indication) :    (  /  )   

             
   ,         

,              
   15°  90°        
             ,  
          45°      

     (Fig 5)

       (Indicating dimensional 
values on drawings) :    -  -  

            
          

                
  

     (Methods of indicating values):  
              

         

 1 (Method 1)

          
  ,         ,  

               
              
  (Fig7 & 8)           

  

 2 (Method 2)

             
    -      ,   
       (Fig 9 & 10)      
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     (Arrangement and indication 
of dimensions)

             
 

     :

-  

-     

–   

-  

  (Chain dimensioning) :     
           

  ( )    (Fig 11)

             
          

            
         

   (Parallel dimensioning) :    
   /           
      ,  Fig 12      

  

    (Dimensioning smaller width):   
        (Fig 13)

              
        (Fig 14)
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 (Construction)  1.2.12   
 (Surveyor) -                            

     (Construction of plain Geometrical figures)

 :         
•      
•     

 (Angles ) :           
          AB  BC   
   B            

          

   (Concept  of degree) :      
 360             

     ,         
              

  360°    (Fig 1)

 (Acute angle) :     90°       
   (Fig 2)

 (Right angle) :           
      (Fig 3)

  (Obtuse angle) :  90°  180°     
    (Fig 4)

  (Stright angle) :  180°       
          (Fig 5)

 (Reflex angle) :      180°   
  (Fig 6)

  (Adjacent angles) :        
  (Fig 7) 

  (Complementary angles) :      90° 
   ,   POQ +  QOR+  POQ   

QOR        (Fig 8)

  (Supplementary angle) :       
180°   ,   SOT +  TOY = 180°,  SOT 

  TOY       (Fig 9)

 (Protractor) :          
            

        Fig 10    
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            '0'   
Fig 10           ,   

             

    (Triangles and their types)

 :         
•    
•           

             
      180°    

      ,        
      

- 3  

- 2     

- 2    

   (Types of triangles) 

–   (Equilateral triangle)      
          (60°)    

(Fig 1)

–   (Isosceles triangle)      
           (Fig 2)

–   (Scalene triangle)      
         (Fig 3)

–   (Right angled triangle)      
900 ( )          

  (Fig 4)

–   (Acute angled triangle)     
  90°     (Fig 5)

–         90°     (Fig 6)
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        180°   
 

           

    (Quadrilaterals and their properties)

 :         
•      
•     
•       

            
         360°    

,           , 
               
     ,       

        

   (Types of quadrilaterals) (Fig 1)

- 

- 

–  

–   /  

–  

–  

 (Square) :            
            

     (a)     (b)     
  

 (Rectangle) (Fig 2) :   ,     
        

         (a)     
(b)          

Fig 2    ABCD     AB = DC  BC = AD  
 AC  BD  ,       

 (Rhombus) (Fig 3) :      
 ,        ABCD   
 AB = BC = CD = AD 

 ABC =  ADC  BAD =  BCD

 AC  BD          

AO = OC and BO = OD

      (a)   (b)    
    (c)         
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  ABCD  AB =DC, AD = BC 

 DAB =  DCB,  ABC =  ADC 

 AB, CD  AD, BC  

 AC  BD     0    

 (Trapezoid) (Fig 5) :    ,   -
       ,   -   
      

ABCD   ,  AB  CD    
  

 AC  BD  AO = OC      

 AD  BC  -     

 (Trapezium) (Fig 6) :  4      
,           

    (Polygon and their properties)

 :         
•     
•           
•     

  (     )      
            

  

   (Names of polygons) :      
        : (Fig 2)

  Name No. of sides 

 a   5  

 b   6  

 c   7 

 d   8 

 e  9 

 f   10 

 g   11 

 h   12  

-  (NSQF-  2022)  1.2.12   
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     (Introduction about surveying)

 :         
•     
•     
•     
•     
•      
•     
•      
•    

 (Surveying)

             
           

   (Object of surveying)

          :

     

1   

2   

      ,     
              
             

              
       ,    

           ,   
             

(GTS)    

260          

 1 

   , B  C      18km 

   , B  C     18.1 
 

  (Technical Terms)

          

 (Plan) :            
            

           

 (Map) :          
          

  (Topographical map) :     
-           

            
  

 (Triangulation) :        
              
              

      

   (Classification of surveying) (Fig 2)

 /   (Marine/Hydrographical survey) 
:   ,          

  (Aerial survey) :       
 ,            

  

  (Astronomical survey) :    ,  
     

  (Land survey)

   (Topographical survey) :     
            

  (Cadastral survey) :      ,  
         

  (City survey) :      , , 
       

  (Engineering survey) :       
   ,      

             
        

-  (NSQF-  2022)  1.2.12   
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  (Mine survey) :         
    , ,       

  (Geological survey) :       
       

   (Archaeological survey) :     
     

  (Military survey) :      
                

   (Principles of surveying)

         

1       

2           

1        (Fig 3)

      ,       
    

   :-

-     

-  -       

2            (Fig 4)

-  (NSQF-  2022)  1.2.12   
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-  

-  

-     

PQ     R     

Fig 4a , PR  QR            
              
    

Fig 4b ,  PQ    RS       PS 
 SR           R   
   

Fig 4c ,  QR   PQR          
  R           

Fig 4d ,     RPQ ( )  RQP ( )     
       ,   R    

   PQR       

Fig 4e ,     RQP ( )   PR     
  R       P      

   

    (Work of a surveyor)

•    

•   

•  ,     

•      

•     

•    

•      

-  (NSQF-  2022)  1.2.12   
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 (Construction)  1.2.13 & 14   
 (Surveyor) -                           

   (Types of scales)

 :         
•     
•    (RF)   
•       
•  ,  ,   

 (Inroduction)

            
        ,     

            
            

 ,             
             

              
            

8  12            
  ,      

,             
             
        ,     

          

  (Representative fraction)

              
       ,        

       R.F       

  ,

R.F =    /   

     (Reducing scale) 

   5        25 mm  
    

R.F =   /    

    = 25mm/5m

    = 25/5 x 100 x 10

    = 1/200 

     1: 200 

   (Enlarging scale) 

10 mm            

50 mm      ,

R.F. =    /    

    = 50mm/10mm

     = 5/1

   5:1 

 

30 mm             
30 mm      , 

R.F.=    /   

    = 30mm/ 30mm

    = 1/1

   1:1 

           
      (Scales used to scale drawn large 

parts in engineering drawings and architecture):

  1:40 1:100

  1:50 1:150

  1:65 1:200

  1:80

         

  1:500,1:5000

  1:1000,1:1000

  1:2000,1:20000

    

  1:50000 1:200000

  1:100000 1:50000

          

  1:1000000
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 Full scale  Reduced scale          Enlarged scale
 1:1      1:2        10:1
       1:2:5         5:1
       1:5         2:1
       1:10
       1:20
       1:50
       1:100
       1:200 

            

           
         
           

  (Mertric Measurements)

 11:1

 10 millimeters (mm)  1 centimeter (cm)
 10 centimeter (cm)  1 decimeter (dm)
 10 decimeters (dm)  1 meter (m)
 10 meter (m)   1 decameter (dam)
 10 decameter (dam)  1 hectometer (hm)
 10  hectometer (hm)  1 Kilometer (km)

–     

–    

–   (   ) 

         

  RF (RF of the scale) 

–    mm, , ,      
  

–     

–     = RF x       
    

  (Plain scales) (Fig 1) :       
  ,   15  (30     )  
 5 mm            

           

        :

–              

–  ,        

–           

–            
   /   

–   'RF'  

6.7     Fig 1     

   (Types of scales)

–    

–    

  (Comparative scales) (Fig 2) : 

                
            

     , , , ,   , 
   

Fig 2  (F)   (  - C)    
             

  (Diagonal scale) :        
             

      0.5 mm   ,   ,  
       RF 1:1      0.5 

mm      RF 1: 5 ,        
2.5 mm(0.5 mmx 5)   

-  (NSQF-  2022)  1.2.13 & 14   
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        -      
     

-   

-    

    (Priniciple of  diagonal scale) :  
             

" "    

          

 :     AB       10 
    

AB     10       

   Fig 3    

  (Vernier  scale)

 :         
•    

  (Vernier scale) ( Fig 1) :      
,             
    ,          

  

            (VS)  
     (MS)

              
 (MSD)   

              
     

MSD      , MSD       
  ( )

    MSD     (n)   
        

-  (NSQF-  2022)  1.2.13 & 14   
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    MSD     (n)    
       

  MSD  'n'      ,    
( )   MSD  (n-1)  (n + 1)      

     'n'       

    ( )   2356X 25   

         

   :       -1  
    ( )       (Fig 6)

   :         
( )      MSD  n + 1    

      

1     -1      

    ( )

1cm             

     

1   - 1      

 

( )

1.1 cm   - 1.0 cm   

MSD      

-  (NSQF-  2022)  1.2.13 & 14   
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 (Construction)  1.2.15 & 16    
 (Surveyor) -                          

         ( )   (Conventions (Signs) and 
symbols used in surveying drawing)

 :         
•            
•      

     (Symbols for various materials):-  
           /   

             

BIS (   )        
      (IS: 11663)    (Fig 1)
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         ,    
     ,   

    

           
             
           

       ,      
             

    (Fig 2)

            
       

   (Methods of projection):     
  

– 1st      (Fig 3)

– 3rd      (Fig 4)

Fig 3

Fig 4

-  (NSQF-  2022)  1.2.15 & 16   
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 (Construction)  1.3.17    
 (Surveyor)  -                                                

       (Measurement of distance by a chain and chaining)

 :         
•     
•          
•       
•     
•       
•      

   (Measurement of distance)

           

  (Direct method) :       , 
         

  (Computative) :        
     

 (Pacing)

     ,    ( )     
              
   80  ( )          
        

  :    x   

 (Passometer)

            
          

              
                

      

  (Pedometer)

              , 
               

 (Speedometer)

          
      

 (Perambulator)

               
  ,           

     

 (Chaining)

 (Definition):            
         

              
,        ,    
       

      (Identification and 
construction of metric chain)

-          

- i) 20    100   (Fig 1)

- ii) 30     150  (Fig 2)

-  4 mm        

-     20         
            (Fig 3)

-               
 (Fig 4)

-               
         

-            

-               

-          

-             

-       ,  5       
    Fig 5

    (Chaining a line)

          

–                
         

–           
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       .

         

    

   (Unfolding the chain)

              
                
                

        

   (Reading the chain)

–         5     
1              

  

–   ,         ,   
               

   

–               
  

–             
      ,        

 

   (Folding the Chain)

              
                

                

-  (NSQF-  2022)  1.3.17   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



51-  (NSQF-  2022)  1.3.17   

       (Error in length due to in 
correct chain)

    =

 (or)

    L

  =     x  ---------

     L

  L =      

 L  =      

      :

  =    x (L / L)2

      

  =    x (L / L)3
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 (Construction)  1.3.18                                                            
 (Surveyor) -                                                     

       (Introduction about chain survey instruments)

 :         
•          

-  

-  

-  ( ) 

-   

-  (  )

-  

  (Ranging Rod) (Fig 1)

–     3     2   3    
 /        4 cmø

–  20             
   

–                
   

– 200              

    

–             
  

–              
 

  (Offset rod) (Fig 2)

–           

–    (Hedges)        
        

–           
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 /  (Arrows)

–  4 mm        40      fig 3 
              
             

    10     fig 4    

–              
     

   (Wooden peg) (Fig 5)

   15cm.            
             

/  (Plumb bob) (Fig 6)

       ,    
            

,            
   

  (Measuring tape)

           

   

1    :  12  15 mm       
      10m, 20m  30m     

                
    

        

            

2  

3  

4  

5    

-  (NSQF-  2022)  1.3.18   
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  (Metallic tape) (Fig 7)

–                
             

–  15  (50 )  30  (100 )    

–     10  ( )     
      10  ( )    

 

–             

–             
 

–             

  (Steel tape) (Fig 8)

–         6 mm  16 mm   
 1m, 3m, 5m, 10m, 15m, 30m  50m    

–    200      (  5 mm)   
 10         

–              
        

  (Invar tape)

–      (64%)   (36%)     
30 , 50   100     

–          ,     
  

–         

–            
      

-  (NSQF-  2022)  1.3.18   
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    (Testing of metric chain) (20m/30m)

 :         
•  /      
•      
•  /      
•  /      
•  /       
•       

-  (NSQF-  2022)  1.3.18   

     (Necessity of checking the chain)

- ,             
   

      

-      

-     

-     

–             

              

              
              
         

    (Methods of testing chain)

        (Fig 1)

–            

–            

–               
 

   (Errors in chain)

   

1   (Instrumental error) :     
             

  

2   (Natural errors) :       
  

3   (Personal errors) :        
  

   (Mistakes in Chaining)
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i       (Miscounting the chain length) 
:             ( ) 

      

ii /    (Displacement of arrows) :   
   ,          

      ,         
           

ii   (Misreading) :          
              

     (Limits of error in chain)

          ± 2 mm 
      8        
            200C  

   

         

20m     :  ± 5mm

30m     :  ± 8mm

   (Adjusting the chain)

I           ,   
    

i        

ii           

iii        

iv    

v     

II           ,    
   

i      

ii        

iii    

iv     

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



57

 (Construction)  1.3.19    
 (Surveyor) -                                              

 (Ranging)
 :         

•  
•    
•    
•          

 (Ranging) 

          
               

  /      

   (Necessity of ranging)

              
 ,             

     

  AB              
   ,            

Fig 1    

   AB           A 
 B        ,        
    M  N        

   Fig 2    

   (Types of ranging)

        :-

-   

-   

  (Direct ranging)

        (     )  
   ,           

      

              
           
  

Fig 3    A  B        P  Q 
  

  ( )   (Indirect ranging (or) 
Reciprocal ranging)

                
    ,           

           

  ,           
  

      (Hand signals for ranging) (Fig 4)
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 . .                     

 1               

 2      -    -      

 3            

 4               
      

 5              
  
 6                 

-  (NSQF-  2022)  1.3.19   
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 (Construction)  1.3.20   
 (Surveyor) -                                            

   (Offsets and offsetting)

 :         
•       
•    ,      
•            

 (Offset)

             

 (Offsetting)

      ,         
     

             

         

  

       (Based on length of chain line)

-  

-  

       (Based on direction of chain line)

-  

-  

   (Limits of Offsets)

      ,    , 
             

      15     

  - 15m  

  - 15   

  (Perpendicular offset)

             
             

      (Fig 1)

  (Oblique offset)

         ,    
       Fig 2  CD  CE      

-     

-   

  (Taking offsets)

–              
     

–      ‘        

–              
      

–     ,          
            

     .

–     

–            
,             

    (Methods of Taking offsets)

–        ,     

–       ,       
    (Fig 3)

–      ,      
     (Fig 4)
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–         ,    
      (Fig 5)

–    , ,     , 
              

   (Fig 6)

–     ,       
        (Fig 7)

–    ,         
  (Fig 8)

–             , 
             

 (Fig 9)     

–             
        (Fig 10)

  (Field book)

 :         
•        
•        
•                

  (Field book) 

 , ,           
     

 20  x 12          
   

      .

i    

ii    

    (Single line field book)

             
       

             

          

       

               
  

       fig 1     
    

    (Double line field book) :

             

               
 

              

          

-  (NSQF-  2022)  1.3.20   
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 Fig 2    

   (Booking Field notes)

         

–            

–      

–    

–      

–    (   AB, BC)

–                

–              
 

–           

–        

–             
    

–                 
   

–              
 (Fig 1 & 2)      

–        

–             
     

–  -        

–     

–             
         

–              

–  , ,          
,              
     

-  (NSQF-  2022)  1.3.20   
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–              
 

–                
    

–          

–              
  

     (Plotting of a chain survey)

•             

•             

•        ,     
     

•        ,      
     

•            

•             
       

•         

•     ,         
          

 

•             
  

•    , ,      
    

•         

•       

  (Offset scale) (Fig 3):     
      

            
      

    (Inking maps or plans)

       ,       
                

            
             

     

 (Colouring)

         

–             

–              

–              
   

–    ,         
     

           

Road metalled

Road Unmetalled

Compound wall

Buildings

Water

Barren land

Bench mark

Truss

 Cultivated land

Burnt Sienna

Burnt amber

Indigo

Crimson lake

Prussian blue

Burnt amber

Crimson lake

H green

H green

  (North point)

             
   ,         

 (Scale)

               
 

    (Conventional signs & Symbols)

           
              
              
      

             
,    

       .

-  (NSQF-  2022)  1.3.20   
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 (Construction)  1.3.21   
 (Surveyor) -                                            

    (Obstacles in chain surveying)

 :         
•    
•     
•     

 (Definition)

  , -  , , , ,   
              

    

   (Type of obstacles)

1   

2   

3       

   (Obstacles to ranging) :    

 (i)

              

E.g.    (Fig 1a) AB = AM + MN + NB

Fig 1b         XY = XE + EB + BY

         

   (Obstacles to chaining)

 (i) 

        

E.g. ,   (Fig 3)

 (ii) 

              
 (Fig 1b)

E.g.   (Fig 2) AB = 

             
 AB    ,         

     

  Fig 3a  

AC  BD AB   ,  AC = BD

   AB = CD

  Fig 3b  

AC, AB   

          

  AB = 

  Fig 3c  

 AC  BC  900     

 AC  BC    ,    

AB = 
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  Fig 3d  

BC, CD  DB     ,  , 

AB =

  Fig 3e  

s  EAB  EDC     ,    AB = DC 

  Fig 3f  

s  AEB  DEC  , 

    DC, AE  DE  AB     

 (ii) 

         

E.g.  (Fig 4)

  Fig 4a  

AD  CE, AC   

B, D  E     

FD, CE  F   

s  ABD  FDE   

 

 FD = AC  FE = CE - AD (CF = AD)

    AB =

  Fig 4b  

AC, AB   

AD = DC.

 ABD  DEC  

    AB = CE.

  Fig 4c  

AC, AB   

BAC  BCD   

 ABC  DAC  

  AB = 

   AB =

  Fig 4d  

ACB  ADE   , AC = AD

   AB = AE

      (Obstacles to both chaining 
and Ranging)

E.g.  (Fig 5)

-  (NSQF-  2022)  1.3.21   
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 (Construction)  1.3.22   
 (Surveyor) -                                            

    (Chaining on sloping ground)

 :         
•         
•       

       (Methods of chaining on 
sloping ground)

-  

-  

  (Direct method)

  (Stepping method) (Fig 1):       
     

  (Indirect method) (Fig 2)

              
          

             
    

  D = A1B= l Cos

       (Necessity of calcu-
lating horizontal distance):

             
             
 (D)      
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 (Construction)  1.3.23   
 (Surveyor) -                                             

           (Chain survey to an open land for 
layout plots)

 :         
•   ,           

      (Fig 1)

  (Fig 2)

              
         -   
            
 -  

      (Reading of the layout 
plan and implementation)

            
      

             
          

          

(i.e)  AC = CD = AD

  

 AC = 51m

 CD = 51m

 AD = 51m

      ACD  1800    
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 (Construction)  1.3.24   
 (Surveyor) -                                             

   (Calculation of area)

 :         
•   ,           

      (Calculation of the area of 
an irregular field)

             
   

            ,  
          

              
     

          

               
            

         (Application 
of geometrical formulae for calculating the area)

            
   (Fig 1)

1   

 ½ x  x 

2   

  (a+b)/2 x 

            
       (Fig 2)
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    1

    0 and 20m.

   0 and 36m.

   ABG  

 = ½ x  x 

=1/2 x 20 x 36

=360 sq.m

 GBCK  

    = 2m and 55m = 35m

   36m and 20m = 28m

=35 x 28 = 980 sq.m

Sl. No. 3

 KCD   

=45m x 10m = 450 Sq.m

. . 4

Area of triangle DME = 25 x 15 = 375 sq.m

. . 5

Area of Trapezium = 30 x 32.50m= 975.00 sq.m

. . 6

Area of triangle AHF = 45 x 17.50 = 787.50 sq.m

     S. No. Figure Chainage in Base in  O  sets in Mean o  sets  Area in square          Remarks
   metres   Metres    metres  in metres Metres  

              +ve         -ve
 1             2                 3  4            5            6       7  8 9

1         ABG 0 and 20 20  0 and 36 18  360.00     --
 
2       Trapezium 20 and 55 35  36 and 20 28  980.00       --
          GBCK

3         KCD 55 and 100 45  0 and 20 10  450.00      --

4        DME 100 and 75 25  0 and 30 15  375.00       --

5        Trapezium 75 and 45 30  30 and 35 32.50  975.00        --

6 AHF 45 and 0 45  35 and 0 17.50  787.50        --

 (Exercise)

             
   

 1, (2) (Exercise)

              
    (Fig 3)

-  (NSQF-  2022)  1.3.24   
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2   (Instrumental method)

 (Planimeter)

            
              

             
        

   (Angular polar planimeter)

    (Constructional details of a 
planimeter) (Fig 4)

–       ‘A        
        

–     ‘D           
     

–    ‘          
 

-   ‘F     ( )     

-     ‘K         

-      

-              ‘P  
    

-    ‘     I       
         

-        ‘W     ‘V   

–   100         10    
 

-      ( ) 0.145, 0.194    
 

–          10   
          ,   

         (  
1.145, 1.194)    

    -   

    - 

  ,         

 1 (Example)

            
   

I.R = 9.377, F.R = 3.336, M = 100 cm2 and C = 23.521.

               
           

Given data

 I.R  = 9.377

 F.R = 3.336

 N = -1 (    )

 M = 100 cm2

 C = 23.521

 Area = M (F.R - I.R ± 10N + C)

 A = 100 (3.336 - 9.377 - 10 x 1 + 23.521)

  = -6.041 - 10 + 23.521

  = -16.041 + 23.521

  = 7.480 x 100

  = 748 cm2

-  (NSQF-  2022)  1.3.24   
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 2 (Example)

           
     

a   I.R  F.R  8.652  6.798 

b          

c              

d Constant C = 20

e    1cm = 10m 

f      

     

Given data

 I.R = 8.652

 F.R = 6.798

     M = 100 cm2

 C = 20

 N = -1

  1cm = 10m

    A = M (F.R - I.R - 10 x N + C)  

  = 100 (6.798 - 8.652 - 10 x 1 + 20)

  = 814.6 cm2

     1 cm  = 10m

    1 cm2 = 10m2

   = 814.6 x 100 = 81460m2

 3 (Example)

            

           4.855 
 8.754            

   1cm = 5m      

Given data

 I.R = 4.855

 F.R = 8.754

 M  = 100 cm2 (  )

 N = 0 (           )

 C = 0 (anchor point outside)

  = 1cm = 5m

   = M (F.R - I.R)  

  = 100 (8.754 - 4.855)

  = 389.9 cm2

    1 cm  = 5m

    1 cm2 = 25m2

   = 389.9 x 25 = 9747.5m2

 (Exercise)

            
  

a I.R = 2.436

b F.R = 7.745

c M = 100 cm2

d C = 20.00

e            
             

     (Ans.1530.9 cm2)

-  (NSQF-  2022)  1.3.24   
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 (Construction)  1.3.25   
 (Surveyor) -                                               

    (Preparing Site Plan) 

 :         
•         
•       
•         
•       

  (General Information)

    ,        fig 1a  
   

  AC  BD   ,        
       (Fig 1b)

Fig 1b  

      ,      
    

             
  

 (Triangulation)

            
              

        ,      
   

 (Traverse)

            
              

             
          

 (Frame work)

             
           ABCD (1a, b)

            

     ,       30°  
  120°           
      

             
      

  (Closed traverse) (Fig 2):      
        ,       

    

 , , ,         
 

  (Open traverse) (Fig 3):        
             

 , , ,         

          
(State the three types of survey lines in triangulation)
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-             
         

-             

-             
 (Fig 4, a, b, c, d )

-            

  (Baseline)

        AC    (fig 4 )  
        

             

              
        

  /   (Check line/Proof line)

  ‘C           ‘E  (fig 4 
) CE        

            

  (Tie line) :          
           (Fig 4  Fig)

           
              

Fig 5         

  -       

       (Marking and fixing 
stations)

              
      

              
             

  

  (Reference sketches)

            

              
    

              
       

   (Running survey lines)

             
      

  (Chain angles)

              
               

       , ,      
       (fig 6  7) 

-  (NSQF-  2022)  1.3.25   
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 (Construction)  1.4.26 - 29    
 (Surveyor) -                       

         (Identification and Parts of instruments in 
compass survey)

 :         
•      
•      
•        
•      

 (Traversing) : T         
             
               

              
       Fig 1      
        Fig 2

  /  (Compass):     
       ,      

              
 ,           

            
    

              
             

-             
           

   (Types of compass) :     
      

1   

2   

3  

4    

  (prismatic compass) :     
  ,            

              
  Fig 3    

 (Construction) (Fig 3)

•     8   12        
(1)        (2)      

 (3)          (4)   
    (5)   

•              
 (6)        (7)  ,    
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•        (8)      
      (9)         

 

•      (10)         

•               
     

•            
         (11)

•              
     

•              
  (12)            (13) 
   

•      (14)         
   

•          ,       
        ,      
  (15)             
       (16)

•      ( )         
    (17)         

           

•              
   (18)          

•               
-         

•    (Fig 4a)       0  360   
         

•   90   180    270    

•          (4b)  

•               
-             
    

        3300   (   
 )  (Fig 5)

  (Surveyors compass) :    
        (Fig 6)

-             
 

–          

-               
 

-              

-        00,      900 
         fig 6a  

          Fig 6b    
‘B        N 300E 

-  (NSQF-  2022)  1.4.26-29   
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 . .     

 1                            
                
   
 2                    
      -            -     
     
               00  
       00   900,      , 900    
     1800    2700              
      
                 
   3                                                                     
        

                     
              
     

  4                 
           
    
                   
                  
    
  5                    
     

    (Bearing of a line) :       
              
          (Fig 7)

-   

-   

-    

  (True meridian):       
               

             

  (True bearing) :       
              

   

  (Magnetic meridian) :     
            

      ,     
 

  (Magnetic bearings) :      
     ,        

   

-  (NSQF-  2022)  1.4.26-29   
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     (An assumed or Arbitary me-
ridian):             

     ,        
             

      

  (Arbitary Bearings):      
               
              

             

   (Designation of Bearings) :   
       , 

–   

–   

   (Whole circle bearing)  (W.C.B):   ,  
             
     00  3600       

          Fig 8    
   WCB AC   , AD       AF   

Fig 8     AB  WCB  ;    ; AD  
   AF   

   (The Quadrantal bearings) :   ,  
                
               
              
            

      

Fig 9      AB  QB     N  E   
   

 AC       S  E      

   AD  AF    S  W  N  W   
   

        

  (Reduced bearing):

    900     ,         
        ,   
      ,    (RB)  

    

i Fig 8, W.C.B     , W.C.B  R.B   
       

 1

   W.C.B   R.B    
 AB 00 and 900 R.B = W.C.B NE
 AC 900 and 1800 R.B = 1800 - W.C.B SE
 AD 1800 and 2700 R.B = W.C.B - 1800 SW
 AF 2700 and 3600 RB = 3600 - W.C.B NW

ii Fig 9     R.B  W.C.B     
     

 2

  R.B W.C.B    W.C.B  
 AB N  E W.C.B =  R.B 00 and 900

 AC S  E W.C.B = 1800 - R.B 900 and 1800

 AD S  W W.C.B = 1800 + R.B 1800 and 2700

 AF N  W W.C.B = 3600 - R.B 2700 and 3600

     (Fore Bearings and Back Bear-
ings) :       ,       

                
       (F.B)      

-  (NSQF-  2022)  1.4.26-29   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



77

        ,      
(B.B)      

     (Whole circle bearing system)

Fig 10  , A  B      AB   AB 
 FB 

B  A          AB   
AB  BB ( ) BA  FB   (Fig 11)

   ,         1800  
  

     B.B = F.B ± 1800 [  1]

   F.B 1800     1800     
    

     (Quadrantal bearing system)

      F.B  B.B       
         B.B  S  

 N  N   S  W   E  E   W    
         (Fig 12)

     F.B N 300E    B.B S 300W 
  

    

a)  W.C.B      

 i) 120 30  ii) 1600 30   iii) 2100 30   iv) 2850 30

 :

 1       

i) W.C.B = 12030

 W.C.B = 120 30    900    

  R.B = N 120 30  E (Fig 1)

ii) W.C.B = 1600 30

 W.C.B 900  1800   

  RB = 1800 - W.C.B

 = 1800 - 1600 30

 = S 190 30  E (Fig 2)

iii) W.C.B = 2100 30

 WCB 1800  2700   

  RB = W.C.B - 1800

 = 2100 30  - 180

 = S 300 30  W (Fig 3)

iv) W.C.B = 2850 30

 W.C.B 2700  3600   

  R.B = 3600 - W.C.B

 = 3600 - 285030

 = N 740 30  W (Fig 4)b)         
    

-  (NSQF-  2022)  1.4.26-29   
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i)  N 300 30  E   ii) S 700 30  E iii) S 360 30 W                      

iv)  N 850 30 W

 :

 2       

i) Q.B = N 300 30 E

 W.C.B = R.B = 300 30  (Fig 1)

ii) Q.B = S 700 30 E

 W.C.B = 1800 - R.B

 = 1800 - 700 30

 = 1090 30  (Fig 2)

iii) Q.B =  S 360 30 W

 W.C.B = 1800 + Q.B

 = 1800 + 360 30

 = 2160 30  (Fig 3)

iv) Q.B = N 850 30 W

 W.C.B = 3600 - 850 30

 = 2740 30  (Fig 4)

 (Exercise)

1  W.C.B  R.B  

a) 870 30    

b) 1200 30

c) 2100 00

d) 2660 30

e) 3100 30

f) 3590 30

2  R.B  W.C.B  

a) N 460 30  E

b) S 200 30  E

c) S 100 30  W

d) N 500 30  W

 

AB 630 30  BC 1120 30  CD 2030 30  DE 3200 30     
        

 

 (1) 

 B.B = F.B ± 1800

F.B 1800    - 1800     +   
  

i) AB  F.B = 630 30  (Fig 1)

 AB  B.B = AB  F.B + 1800

   = AB  F.B + 1800

   = 630 30  + 180

   = 2430 30

AB  B.B  = 2430 30

ii) BC  F.B  = 1120 30  (Fig 2)

 BC  B.B  = BC  F.B + 1800

   = 1120 30  + 180

   = 2920 30

-  (NSQF-  2022)  1.4.26-29   
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iii) CD  F.B = 2030 30  (Fig 3)

CD  B.B = CD  F.B - 1800

            = 2030 30  - 180

           = 230 30

iv) DE  F.B = 3200 30  (Fig 4)

DE  B.B = F.B of DE - 1800 

           = 3200 30  - 180

DE  B.B   = 1400 30

 :

  FB   

AB : N320 30  E

BC : S 430 30  E

CD : S 260 30 W

DE : N 650 35 W

 BB   

 :

          ,   
             
        

i) AB  F.B = N 320 30  E (Fig 1)

  AB  B.B = S 320 30  W

ii) BC  F.B = S 430 30 E (Fig 2)

BC  B.B = N 430 30 W

-  (NSQF-  2022)  1.4.26-29   
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iii) CD  F.B = S 260 30 W (Fig 3)

CD  B.B = N 260 30  E

iv)  DE  F.B = N 650 30 W (Fig 4)

   DE  B.B = S 650 30  E

 

1          : AB = 880 30  ; BC 
= 1420 30  ; CD = 2090 00  ; DE = 3240 30     

 

2       :

 AB = N 260 30  E; BC = S 780 30  E; CD = S 690 0 W;

 DE = N320 30 W,      

  (Magnetic declination)

 :         
•        
•       
•      
•          
•         
•         

-  (NSQF-  2022)  1.4.26-29   

    (Dip of the Magnetic Needle) :   
,           ,   

  ,             
              

               
              
              (Fig 1)

      ,        
    00  900     (      
  900)

       ,      
           

     

  (Magnetic declination) :   ,  
            

           
  ,       

             
             

         (Fig 2)

      -     

    (Calculation of True bearings):

 (Rule)1

     =     ±  

+        

-        

 (Rule) 2

     =     ±  

+        

-        
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   (Variations in Declination) :    
     ,   -    -  

    

      

1   (Regular variations) :     
             

(i)  (ii)   (iii)    

–   (Secular variation) :    
             

  -           

–   (Annual variation) :     
            

        0  ±12   
 ,          

–     (Diurnal or daily variation) : 
             

   -    1     
12    

2   (Irregular variations) :     
            

  10  20            
     

         
(Calculate true bearing problems on magnetic declination):

 (Example) 1

    1970      ,  
  30 W 

 (Solution) (Fig 3)

 1   

   =      ±   

  -            

    =     - 

    = 1970 - 30

    = 1940

 (Example) 2

     N 370 W     20 
E ,     

 (Solution) (Fig 4)

 1 

     =     ±  

   = N(370 - 20) W

   = N 350 W

 (Example) 3

     2170     20 w  
   

 (Solution) (Fig 5)

Fig 5  

    =     + 

   = 2170 + 20

   = 2190

     +    

 (Example) 4

        3270 14   
3240 37            

   3             
       

 (Solution) (Fig 6)

    = 3270 14

    = 3240 37

   = 3270 14  - 3240 37  = 2037

Fig 6 ,

-  (NSQF-  2022)  1.4.26-29   
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   ,  20 37

  = 3  

4    = 4 x 3  = 12  W

4     = 20 37  + 12

          = 20 49  W

4        = 3240 37

     (   )

4     = 3240 37  + 20 49

        = 3270 26

 (Example) 5

       2120      
      40W     100E 

         

 (Solution) (Fig 7)

  40W 

    =     + 

   = 2120 - 40

   = 2080 

  100   

    =     -

         =  2080 - 100 

         = 1980

  1980        

 (Example) 6

            
   

1 1850 

2 3540 

 (Solution) (Fig 8)

i     - 1850  (Fig 8(i)

              
  1850        

   = 1850  - 1800  = 50  W.

ii     3540  (Fig. 8(ii))

      3540 

   = 3600 - 3540

   =      60

   = 60 E

S     , a ) 1820 00  b) 1780 30  c) 3590 0

5      N 300 30 E ,     
       a) 40 15 E  b) 50 

30 W 

  (Local attraction) :     
           

            
   

  ,  ,    , ,  
 ,            

-  (NSQF-  2022)  1.4.26-29   
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     (Detection of Local attraction) 
:              

             
   1800           

  ,         
    1800         

       

    (Elimination of Local attraction)

              
            

         

  (First method)

            
     

        ,       
            

 :    ,        
  ,      + ve    -ve    

    -ve ,   + ve 

             
   

I  III           
  II  IV          
  +ve       -ve  

   

 1

        

  FB BB
 AB 750 00  2540 30
 BC 1150 30  2960 30
 CD 1650 30  3450 30
 DE 2250 00  440 00
 EA 3040 30  1250 00

          

 

      FB  BB   
 AB 750 00  2540 30  00 30

 BC 1150 30  2960 30  10 00
 CD 1650 30  3450 30  NIL
 DE 2250 00  440 00  10 00
 EA 3040 30  1250 00  00 30

             
             

C  D      

‘DE              
     

Observed F.B of DE  = 2250 00

Deduct = 1800 00

      -------------

Corrected B.B of DE  450 00

Observed B.B of DE  =  440 00

      -------------

Error at station E         (-) 10 00

   

Observed FB of EA  = 304030

Correction at station E  = (+) 10 00

      -------------

Corrected FB of EA = 3050 30

Deduct  1800 00

      -------------

Correct B.B of EA  = 1250 30

Observed B.B of EA = 1250 00

      -------------

Error at station A      (-) 00 30

      -------------

Observed F.B of AB = 750 00

Correction at station A  (+) 00 30

      -------------

Corrected FB of AB  =  750 30

Add  1800 00

      -------------

Corrected BB of AB = 2550 30

Observed BB of AB  2540 30

-  (NSQF-  2022)  1.4.26-29   
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      -------------

Error at station ‘B      (-) 10 00

      -------------

Observed F.B of BC  = 1150 30

Correction at station ‘B   = (+) 10 00

      -------------

Corrected FB of BC = 1160 30

Add  1800 00

      -------------

Corrected B.B of BC  2960 30

      -------------

Observed B.B of BC  =      296.30

Hence OK

 2

             
     

 Line      F.B       B.B

 AB N 460 00 E  S 460 00 W

 BC S 600 30 E  N 610 30 W

 CD S 100 30 E  N 90 00 W

 DA N 790 00 W  S 790 30 E

Line F.B B.B Correction

Corrected

FB BB

AB
BC
CD
DE
EA

750 00
1150 30
1650 30
2250 00
3040 30

2540 30
2960 30
3450 30
440 00
1250 00

(+) 00 30  at ‘A
(+) 10 00  at ‘B

Nil at ‘C
Nil at ‘D

(+) 10 00  at ‘E

750 30
1160 30
1650 30
2250 00
3050 30

2550 30
2960 30
3450 30
450 00
1250 30

        ?    
    

 

              
            

 A  B       C  D   
       

AB       

Fore bearing of BC   = S 600 30 E

Corrected B.B of BC  = N 600 30  W

Observed B.B of BC  = N 610 30  W

Difference        = (+) 10 00  error at ‘c

Observed F.B of CD  = S 100 30 E

Correction at C         = (-) 10 00
               ------------------

Corrected FB of CD  = S 90 30 E

Corrected B.B of CD  = N 90 30 W

Observed B.B of CD = N 90 00  W

               ------------------

 Difference        (-)  00 30  error at D

               ------------------

Observed F.B of DA  = N 790 00 W

Correction at D          = (+) 00 30

               ------------------

Corrected F.B of DA  = N 790 30 W

Corrected B.B of DA  = S 790 30 E

               ------------------

Observed BB of DA = S790 30  E
               ------------------

Hence error at A is N

 3

           

 Line    F.B    B.B

 AB 740 30  2560 00

 BC 1070 00  2860 30

 CD 2240 30  440 30

 DA 3080 00  1270 00

           

-  (NSQF-  2022)  1.4.26-29   
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Line
Corrected

Remarks
Observed

Correction
F.B B.B FB BB

AB

BC

CD

DA

N 460 00 E

S 600 30 E

S 100 30 E

N 790 00 W

S 460 00 W

N 610 30 W

N 90 00 W

S 790 30 E

NIL at ‘A

NIL at ‘B

-10 00  at C

+ 00 30  at D

N 460 00  E

S 600 30  E

S 90 30  E

N 790 30  W

S 460 00  W

N 600 30  W

N 90 30  W

S 790 30  E

   20 00   ,      

 

CD          1800   , 
  C  D         

     

CD       

F.B of DA   = 3080 00

Subtract   = 1800 00

     -------------

Corrected B.B of DA  = 1280 00

Observed B.B of DA = 1270 00

     -------------

Difference    (-) 10 00  error at A

     --------------

Observed F.B of AB  = 740 30

Correction   = (+) 10 00

     -------------

Corrected F.B of AB = 750 30

Add   = 1800 00

     -------------

Corrected B.B of AB   2550 30

Observed B.B of AB   2560 00

   ---------------

Difference  (+) 00 30  error at ‘B

   --------------- 

Observe F.B of BC  = 1070 00

Correction at B  = (-)00 30

     -------------

Corrected F.B of BC = 1060 30

Add   = 1800 00

     -------------

Corrected B.B of BC = 2860 30

Observed B.B of BC  = 2860 30

Hence O.K

  C    BC    B.B      
           ,   

    20 00        
  ,         

    

  (Second method)

             
               

             
            

   

 4

AB, BC, CD  DA        ,   
             

 

 Line  F.B  B.B
 AB  460 00   2260 00
 BC  1190 30   2990 00
 CD  1700 00   3510 00
 DA  2800 00   990 30

  

          ,    
  AB         180°    

  A  B        AB  

-  (NSQF-  2022)  1.4.26-29   
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Line Observer Correction Corrected Decli

nation

True Remarks

F.B B.B F.B  B.B F.B B.B

AB

BC

CD

DA

740 30

1070 00

2240 30

3080 00

 2560 00

 2860 30

440 30

1270 00

(+) 10 at A

(-) 00 30  at B

00 at C

00 at D

750 30

1060 30

2240 30

3080 00

2550 30

2860 30

440 30

1280 00

730 30

1040 30

2220 30

3060 00

2530 30

2840 30

420 30

1260 00

             
           

From the Fig 9

A = 990 30  - 460 00 = 530 30

B = 2260 00  - 1190 30  = 1060 30

C = 2990 00  - 1700 00  = 1290 00

D = 3510 00 - 2800 00 = 710 00

A = 530 30   Theoretical Check

B = 1060 30   (2n - 4) 900 

ÐC = 129°.00     (2x 4 - 4) 90°

D = 710 00   4 x 900 = 3600

      ------------------

Total   3600 00
      ------------------ 

Fore bearing of AB   = 460 00

Add        = 1800 00

                 ---------------

B.B of AB       = 2260 00

Subtract B        = 1060 30

                 ---------------

Fore bearing of BC  = 1190 30

Add        = 1800 00

                 ---------------

Corrected B.B of BC      = 2990 30

Subtract C       = 1290 00

                 ---------------

Corrected fore bearing of CD  = 1700 30

Add        = 1800 00

                 ---------------

Corrected B.B of CD      = 3500 30

-  (NSQF-  2022)  1.4.26-29   
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Subtract D       = 710 00

                 ---------------

Corrected fore Bearing of DA  = 2790 30

Subtract             1800 00

                 ---------------

Corrected B.B of DA       990 30

Subtract  A               530 30

Check                          ---------------

Fore bearing of AB   =   460 00

  A    AB    FB   ,   
   

 1

      

 Line  F.B  B.B
 AB  800 30   2600 00
 BC  1300 30   3110 30
 CD  2400 30   600 30
 DA  2900 30   110 00

   10 30 W        
    

Exercise 2

       

 Line  F.B  B.B
 AB  S37030 E N37030 W
 BC  S43015 W N44015 E
 CD  N73000 W S72015 E
 DE  N12045 E S13015W
 EA  N60000 E S59000 W

            
 

     (Permissible Error in compass 
surveying) :   7½        

         10    
  

     (Plotting of a campass traverse)

         ,   
    

              
           

   ,          

           
  

        (By parallel 
meridian through each station) (Fig 10)

     P    

   P   

 PQ       

    PQ   

   Q  

Q        P   

 QR        QR    

             

           P   
 

           

    (By included angle method )(Fig 11)

          ,   
      

  ,       

  A ,        
 

A ,  AB    ,   AB      
,    ‘B    

B    ABC 

          

   (By paper protractor) (Fig 12)

-  (NSQF-  2022)  1.4.26-29   
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       ‘O        
            

    (a)    

            
       (b)    

    (By rectangular co-ordinate 
method) (Fig 13)

 ,    x-   y-      
      x   y  ‘O    

  

•   OX      

•               

 ,         

           
        

•       

•          

      (Closing Error And 
its graphical Adjustments) :        

             
              

           
       

         ,   
           
 ,       

             
             

 

    -       
       

         

 (Procedure) (Fig 14)

ABCDEA      ,       
           A    
 A      A    , AA   

-  (NSQF-  2022)  1.4.26-29   
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 (Construction)  1.5.30    
 (Surveyor) -                              

CAD   (Introduction of CAD)

 :     ,    
•    CAD   
•       

 (Autocad)

AutoCAD         (CAD) 
  , 1982       ,   

PC-  CAD          
 ,            

            
             

   -         
   

      :

•  

•     

          
            

  ,  CADD

CADD 

CADD      

• Systum Unit

- Central processing unit

- Memory 

- Hard disk, CD-ROM, pen drive

• External storage devices

• Monitor 

• Printers and plotters

• Keyboard

• Digitizer, puck and mouse

  (System Unit)

            
           (CPU) 

       CPU    
  -          , 

  PC ,          ,    
           

    CD ROM        
      :

• Central processing unit

• Memory 

• Hard disk, CD-ROM

   (External storage devices)

 ,           
           

          

             
            ,  

      ,       
            

            
              

             
            

       

   (Computer Aided Design) (CAD): 
    ,        

            
            
 CAD   2D  3D        

            
        

CAD             
             

            
      -     

    ,   CAD  
-        ,  CAD  
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  ,     (CAD)     
 : a) , b) ,  c) ,    

           

    (Hardware and Software 
Overview)

      ,   ,   
    CADD     

      ,     
           

         :

• Mainframe

• Minicomputer

• Micro computer,      (PC)

 (Monitor)

           
          CADD   
           

           
13”  30”          ,  

         

   (Printers and Plotters)

CADD           
              
         1200-DPI (   ) 

              
  1200    !       

 ,           
       ,   ,    

,  ,           

             
            

 , -  ,    ,   
     

-  (Key board)

-  (Key board) -        
        

Type writer key : ,        
  

Function Keys : F1  F12        
  

Cursor control keys :   , ,       

Page up and Down key :          
     

Home Key:    

-  (NSQF-  2022)  1.5.30   
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End Key:     

Num Lock Key:  0-9          
     

Caps Lock Key:          

Shift Key:      ,      

Ctrl & Alt Key:          
        Ctrl, Alt 7 Delete   

   ,        

Enter Key:              
   

Tab Key:               
        

ESC KEY:            
    

Delete Key:         

Back Space Key:          ,  
       

,    (Digitizer, Puck and Mouse)

 (          )   
       CADD     
              
             

   ,   ( )        
     ,         

      “ ”   

  (CADD Software)

            
               
,      ,    

 ,     ,      
            

               

        

             
      , ,  ,  

,           
            ,   

3D  CADD     :

•  

•  

•   

•   

•     

•   

  (Draw)

  CADD           
             

         , , , 
, , , ,        

   

 CADD           
         

  (Edit)

           
         ,   

               
              

       ,       
         CADD    
            CADD 

    

   -        
          ,    

     ,         
             
    CADD       

  (Data Output)

           
            -  
         :

•  -   
• /  

-            
           ,  

-  (NSQF-  2022)  1.5.30   
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  ,           

    -     ,   
         

            
             

             
            ,  
          

    (Data storage and Management)

          
             

  ,            
           

   ,    ,   
  

CADD      CADD     
             

        CADD     
     (DXF) CADD     

             
  

  (System Control)

   (         ) 
         CADD    

 CADD  , ,     
             

   ,      CADD  
      

 :            
    ,   ,      
 , , ,       ,  

 ,          ,  
 , ,    

             
,    ,        
             
    

  (Special Features)

CADD           CADD 
             

        ,    
             
            
             3D 

    -  (3D)    ,  
           

     

 CADD             
            

    ,           
              , 
           

CADD   (CADD User Interface)

CADD         
            

CADD            
     CADD        

           
 (GUI)           

         ,   
   ,       ,   

            

     (Computer Aided drafting and designs)

 :     ,    
•  CAD   
•  CAD, 2015        
•  CAD 2015      

 (Introduction) -       
            

     ,      
          

          
   

i      

ii      

iii        

iv     

 (Definition): Auto CAD      
Autodesk         
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AutoCAD 2015     

Operating System       Microsoft windows 8/8.1

 Microsoft windows 8/8.1 pro

 Microsoft windows 8/8.1 Enterprise

 Microsoft windows 7 Enterprise

 Microsoft windows 7 Ultimate

 Microsoft windows 7 Professional

 Microsoft windows  7 Home Premium 

CPU   Type: For 32-bit AutoCAD 2015:

 32-bit Intel Pentium 4 or AMD Athlon Dual Core, 3.0 GHz or    
 higher with SSE2 technology For 64 -bit AutoCAD 2015:

 AMD Athlon 64 with SSE2 technology

 AMD Opteron with SSE2 technology

 Intel Xeon with Intel EM64T support with SSE2 technology

 Intel Pentium 4 with Intel EM64T support with SSE2 technology

Network  Development via Deployment Wizard.
 The license server and all workstations that will run application 
       dependent  on network licensing must run TCP/IP protocol.
 Either Microsoft or Novell TCP/IP protocol stacks are acceptable.
 Primary login on workstations may be Netware or Windows.
 In Addition to operating systems supported for the application, the license  
 server will run on the windows Server 2012, windows Server 2012 R2, Win
 dows Server 2008, Windows 2008 R2 Server editions.

 Citrix XenApp 6.5 FP1, Citrix Xen Desktop 5.6 

-  (NSQF-  2022)  1.5.30   

AutoCAD 2015    

Memory 2GB (8 GB recommended)

Display Resolution 1024x768 (1600x1050 or higher recommended) with True Colour

Display Card
Windows display adapter capable of 1024x768 with True Colour capabilities.

DirectX 9 or DirectX 11 compliant card recommended but not required.

Disk space Installation 6.0 GB

Pointing Device Ms-Mouse compliant device

Digitizer WINTAB support

Plotter/Printer Same as AutoCAD 2013-2014 - System printer and HDI support

Media (DVD) Download and installation from DVD

Browser Windows internet Explorer 9.0 (or later)

Side-by-side Install Supported

Tool Clips Media Player Adobe Flash Player v10 or up

NET Framework .NET Framework Version 4.5
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 ,  ,  3D     

CPU Type Intel Pentium 4 processor or AMD Athlon, 3.0 GHz or higher with SSE2 tech  
 nology; Intel or AMD Dual Core processor, 2.0 GHz or higher(minimum).

CAD   (Applications of  CAD)

CAD          

1     

2     

3     

4      

5         

6    

7  CNC      

8      

9  ,  

10   

11     

12     

13    

CAD 

-  (NSQF-  2022)  1.5.30   

      

   

1           

2    :          
  

3        

4        

5         

6             

7       

8      

9             

10            

1             
 

2            
       

3   ,         
    

4  Allowed

5        

6           

7         

8      

9         

10          
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  CAD 

1  (Scale)

      -        
  (  1:1),   (  1:100)    

(  100:1)

           
(1=1)

 2     (Paper size)

      A1, A2, A3, A4     
    

               
 

 3   (Unit)

 , , , ,        
           

   UNITS        , 
        

 4    (Drawing instruments)

   - ,  , , , ,  
      

            
    

 5     (Drawing board)

            
 

   

 6    (Drawing process)
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    (Installation Auto CAD)

1 ROM             
             

 

-ROM    CAD  ;     
         

  

  ( ) 
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 2015 

  

            

    ,       ,   
 .

  ,   ,      
           
     

        Autodesk AutoCad 
2015   

       ,      
              

   

             
            

            
            

     “        ” 
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 2015      

     

1     2015       
2015             

 

            
              

 2015      
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   (Graphical user interface) (GUI)

 :     ,    
• Auto CAD      
• -      

   (Quick Access Toolbar)

1 QNEW, OPEN, SAVE, PLOT,  UNDO/REDO   
            

    -        

        
           

 

            
           

            
              

      

  (Info Center)

         ,    
  ,        

 (Ribbon)

     ,       
           

   ,         
            

     

  ,           
              

         

             ;  
            

  

 

1         A    

2       

3           
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 (Workspaces)

          

1       Workspace switching   
 

2  Workspace        

  (Title bar) :          
   

  (Menu bar) :         
              

      ,    

1              
  

2          >     
    

3             
   

   (Standard tool bar) :       
            

   

   (Properties tool bar) :        
      , ,        
          

    (Draw tool bar) :        
    , ,  

    (Modify tool bar) :      
          ,   

  (Draw area) :          
         ,      

       

UCS: UCS (User Coordinate system)        
                
          

   (Command prompt window) :    
            

  (Cross hair) :       ,  
        

  (Layout tabs) :         
       

  (Function tabs) :        
      , ,        

            

   (Key board Function Keys)

             
   

            
    FUNCTION KEYS (Ctrl + Key)  

          

AutoCAD classic workspace

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



100

        

-    

Ctrl+Z Undo

Ctrl+C Copy Clip

Ctrl+E Osoplane Top/Right /Left

Ctrl+G Grid On/Off

Ctrl+L Ortho On/Off

Ctrl+O  OPEN command

Ctrl+S QSAVE command

Ctrl+U  Polar Tracking ON/Off 

Ctrl+W   Object Snap Tracking ON/Off

Ctrl+Y Redo 

Ctrl+2 ADCENTER command

Ctrl+F6   Switch between open drawings

Ctrl+B Snap On/Off 
Ctrl+D   Coordinate Display ON/Off

Ctrl+F   Osnap Setting Dialog box

box

 Ctrl+K   HYPERLINK command

 Ctrl+N NEW command  

 Ctrl+P PRINT command 

Ctrl+T Tablet On /Off

Ctrl+V Paste  

Ctrl+X Delete  

Ctrl+1 Object Properties window On/Off

Ctrl+6 DBCONNECT command

Ctrl + Tab  Switch between open Drawings.?

-  (NSQF-  2022)  1.5.30   

 Ctrl +         
          

 (Example): 

  Ctrl+C COPYCLIP      ,   
    CANCEL    Ctrl+C   

   (Text edit keys)

  ,    ,    
 

-          

Ctrl+A Select all text in the Multiline Text  
  Editor

Ctrl+B Applies or removes bold format for  
  selected text 

Ctrl+C Copies selected text to the Clip board

Ctrl+1 Applies or removes italic format for  
  selected text
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Ctrl+Shift+L  Converts selected text to lower case

Ctrl+Shift+U Converts selected text to upper case

Ctrl+U Applies or removes underline format  
  for selected text

Ctrl+V  Pastes Clipboard contents to cursor  
  location

Ctrl+X Cuts selected text to the Clipboard

Ctrl+SPACE  Removes character formatting in        
  selected text.

Loading Toolbars

      -  

       

-  (NSQF-  2022)  1.5.30   

AutoCAD    (Practice on AutoCAD)

 :     ,    
• CAD     
•     
•        
•      

Autocad    (Practice on Auto cad)

 (Introduction)

 (Entity) :     ,      
   

       , 2    
           
   

 (Command) :  ,  ,  ,  
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   -             
                
         

 (Prompt) :         
               
    ,       ,  

“  ”          ,  “  
:”   

 (Options) :           
          

    

 (File) :           
     

   (Directory or folder) :     
     

 (User) :          
     

 (Programmer) :        
  

 (Default) :         
            <> 

 < >     ‘   ‘     
             

            
  <1.000>:2           

1       1.000   2    

  (Dialog box) : -    
           ,   

            
,  

, ,            
       

   ,         -  
     

  -       , 
 ,  ,  ,  ,   

,   ,         
    -    

   ,            
            

,            
     ,        

       ,     
        

             
    ,        
  ,             ‘  

        , ,     
       -     

               
       ‘        

     ,      
         

      (Picking Point by Using 
Cursor)

     ,         
             

              
    Auto CAD        

   ,     -     
       ,    x, y   

  (X, Y )

              
               

      

           ,   
   (          )

                 
        (   ,   

   ),         

 (+)             
          Auto CAD   

   

         ,      
              

     

    (Methods of giving command)

             

I  -   (Directly from key board) :    
  -     ( )        
  ESC       

II     (From the screen menu) :     
     ,           

 ,       ,     
          

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



103-  (NSQF-  2022)  1.5.30   

III      (From pull down menu) :    
               
         ,       

             
       

  (Command, Unit) :  , : -  CAD 
             

   ,         
  

             
 ,           , 

        

  (Command line) :  (  ‘    
 )

Defines the Length and Angle formats.

 (Length) :          
   

 (Type) :           
  , , ,    

      - -   
              

       -    
   

 (Precision) :        
       

 (Angle):          
   

 (Type) :      

 (Precision) :-        
 

          :

         ,   
 g      ,     r 

      / /       
d, ‘   ,  “   ,   : 123d45 56.7” 

    

        N  S    
       , / /    

           ,     
  E  W,   : N 45d0 ‘0  E

  90       / /    

      , ,    ,   
           

 (Clockwise) :       
          

        ,      
             

      

  (Polar Spacing) :       
 

  (Polar Distance) :  Snap      
Polar Snap     ,         

  0 ,      Snap X        
       /     

             , 
          (   )

  (Grid On) :          
      , F7   GRIDMODE  

           

 (Grid) :            
     

 :     LIMITS     

 X  (Grid X Spacing) : X       
     0 ,          

   (GRIDUNIT  )

 Y  (Grid Y Spacing) : Y       
    0 ,            
 (GRIDUNIT  )

    (Snap Type & Style) :    
  

  (Grid Snap) :     (SNAPTYPE  ) 
   

i   (Rectangular Snap) :      
       

              ,  
         (SNAPTYPE  )

ii   (Isometric Snap) :     
               
     ,        

   (SNAPTYPE  )

  (Polar Snap) :         
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0 ,      Snap X          
POLARDIST            

    /         
         ,     

     

   (    ) (Polar Tracking 
Tab (Drafting Setting dialog Box)) :

     

   (Polar Tracking On) :      
   F10   AUTOSNAP      
        

   (Polar Angle Settings) :     
      

  (Increment Angle) :       
              

      ,    90, 45,30,22.5,18,15,10,  
5         (POLARANG  )

  (Additional Angles) :      
             

 POLARMODE       ,   
     POLARADDANG      
 

     ,  

 (New) : 10        

         (Track Using 
All Polar Angle Settings) :        

             
              

POLARMODE        

:              
         

   (Polar Angle Measurement) :    
          

 (Absolute) :     (UCS)   
     

    (Relative to Last Segment) :   
         

   (    ) (Object Snap 
Tab (Drafting Setting Dialog Box)) :     

         ,    
  ,            

             , 
             

            TAB 

   (Object Snap On) :-      
            
         (OSMODE  )

    (Object Snap Tracking On) :  
            , 

            
             

             
 (AUTOSNAP  )

   (Object snap Modes) :     
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  (Endpoint) :  ,  , ,  
 , , ,         

 ,   3D       

  (Mid point) :  , ,  , , 
  , , , ,  X      

   

 (Center) :  , , ,       
  

 (Node) :  ,   ,     
   

 (Quadrant) : , , ,     
     

 (Intersection) :  , , ,  , 
, , , , , ,  x     
  

           
    3D        

 (Extension) :         
  ,        ,   

          

 (Insertion) :  ,  ,      
     

 (Perpendicular) :  , , ,  , 
, , ,  , , ,  x     

            
            ,   

              
, , , , , , ,  3    

               
             
       

 (Tangent) :  , , ,  ,   
           

             ,   
             

            
          

     ,      
             

  

 (Nearest) :  , , ,  ,  
, , , ,       

   

  (Apparent Intersection) :   
  -     :     

           
           
   ( , , ,  , , , 

, , ,  )       , 
 3D      ,      

      

         
        ,   -

     

 (Parallel) :          
             

          ,    
           ,  AutoCAD  

               
  ,  AutoCAD      ,  

         

    (Select All) :      

  (Clear All) :       

 (Options) :   DSETTINGS       
          ,   

           

:  (Command: grid) :        
     ,          
               

   F7 ,

  (x)    [ON/OFF/Aspect] <current>:

  (Grid Spacing)(X):        
    x           

     

       

  

    X  Y    

    (Specify the horizontal spacing)(x) 
<current>:      ENTER 

    (Specify the vertical spacing) (Y) 
<current>:     ENTER 

     X         
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  (Command Line) :       

[ON/OFF/Aspect/Rotate/Style/Type] <current>:

             

 (On) :     ,      
      

 (Off) :          

 (Aspect) : X  Y   -     
            

    (Specify horizontal spacing) <current>: 
   ,  ENTER 

    (Specify vertical spacing) <current>: 
  ,  ENTER 

 ,          
  

 (Rotate) :           
          -90  90  

             
            

     

 (Isometric)

 (Isometric) :      ,  
    30   150        
       -      

    (Specify vertical spacing) <current>: 
     ENTER 

ISOPLANE          
(30  150-  ),   (90-  150-  ), 

   (30-  90-  )   

 (Type) :       

 (Polar) :           
POLARANG      

 (Grid) :      

   (Correcting  Mistakes) :   
             

              
  ,           

               
     

             
           

       ,    

   :

•   ,    

•    ,   

•    , U     ENTER 

•  CTRL-Z    

•        -  ,    
 

         UNDO    
            

 :

1     UNDO  

2    ,          
  ENTER    ,     

  , 5  

          ,  
        OOPS  

    

       ,       (To 
redo an active, do one of the following):

•   ,     

•    ,    

•   , REDO     ENTER 

• CTRL-Y    

•       -  ,   Redo 

REDO   U  UNDO       
        ,  U  UNDO  
      REDO     

/  (Zoom/Pan)

             
            

              
         ,     

             (  
            

   )
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Z<ENTER>           , 
        :

 (Command) : Z <ENTER> ZOOM

     ,     (nx or nxp),  
[All/Center/Dynamic/Extents/previous/Scale/Window/Object] 
<real time>:

               
            ,  
              

  ,            
 ,             

   

 ,           
              -  

     

              
              , 

              
,      ‘Z          

             
  <ENTER> 

Command                     option              Icon    Description

Zoom  Extents               Extents

Zoom window                  Window

Zoom Previous               Previous

Zoom Real-time                Realtime     

             
(      )      

  (  ‘    )       
              

        

            
      10         
               

  ,            
      

          
 <ENTER> (     )       

              
    100 (2 x )         

   (  )          
       100% (5 x )    
        (  )     

          

     ,          
   ,            

,                
            , 

<ENTER>  <ESC> 
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  AutoCAD         
  (       )     

  

              
               
   ,           

            
         “X”     

              
            

      , “X”        
  “>”           

          ,   
            

  “X”  ”>”         
            

   ,        <ENTER> 
    

  ‘            
 “ ”           

           
            (   

      )  1     
      ,  1      
   “X”  (  0.8x)     ,   

       “XP”       
 ,              
              
  ,   , “1/48XP”     ¼”=1  

        

         :     
             

             
             

“X” (    .2x)  ,       
          “XP”    
 ,              

             
    

Zoom All

Zoom Dynamic

All

Dynamic

Zoom Scale

Zoom Center

Scale

Center

Command              option  Icon     Description
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Command              option  Icon     Description

A e r i a l  v i e w 

command

Zoom object

Zoom In 

Zoom Out

Mouse scroll

PAN

Obsolete in 

2 0 1 0  a n d 

newer

Object

In

Out

NO Icon

Pan

               
               

        ,       
               
               

   ,           
       ,        
        ,      
  -           
              

          

             
,  <ENTER>          

            

         50%    
             

        

‘     -         
        50%   

  

      ,      
               

               
             

         ‘       
         

              
        PAN   (  P <ENTER  

               
-     

       >     

CAD    (CAD basics)

 :     ,    
•       
•  AutoCAD    
•      

-  (NSQF-  2022)  1.5.30   

CAD     

CAD             

             
      ,    -  
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   ,    X-, Y-  Z-    

,            
               

 -, -  -          
     CAD  ,      

         

 CAD ,      ,     
             

,           

,            
           

  ,          
    

 AutoCAD           
     X-    Y-  
   ,          
      ( )    
  ,       (WCS) 

            
         

            
              

               
    Z-         

           

             
               

(0,0)              
        ,    X-   

       ,    Y-  
     (9,6)         
     X-   9     Y-   6  

           ,  X   
      (-10-4)        

 X-  ( )  10    Y-  ( )  4 
 

      ,         
             
           (-10-4)  (9,6) 

       

             
             

              
   ,           
        ,  @  (  + 

2)  

  :

       

         

-  (NSQF-  2022)  1.5.30   

  ,         
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 ,           
           ,  

    

AutoCAD     (Entering Points in AutoCAD):

  -         
              
              

           

  (Absolute co-ordinates) :     
 ,        WCS     

        X, Y       

  (Relative co-ordinates :     
               

       ,  @ X, Y     
             

X     Y         

  (Polar co-ordinates) :      
               

       @D<A       
 , D    A   : @10 <90    

    10     

           
             

     ,        
   X  Y ( )        

       ‘@          
              
            ,   
          F2  (  
      F2 )

Term Description

 

 

 

 

 

 

 

   

        

     .

             

            
      

   0,0 

        

         

       

          
     

     ,    0    
  ,   3       90    
  ,        (   
       ) +300  (270+30),  60 
       

-  (NSQF-  2022)  1.5.30   

  (Key Terms)

 

              
             

        3       
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       0        
                

     

  ,         ,  
     ,          

         ,   (a)  
   0° 3      (b)     180° 9  

     (c) 180°         150° 
               

          

        :

1 0°       (+)  180° 

2 180° ,  150°(-) 

3      +180 150       
    : +180-150=30

4            
 (     )

            
             
      ,        

            
(   )         

      ,     ,  
               
              

              
             

,         AutoCAD 2010  
         -    

            

:       ,      
   :

   : LINE ( ) L  ENTER  

DRAW     
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     -      “   
”            

  

      :       
       

          
          

             
             

            
             
   ,         

       ,      
          

             
,       “  ”     

(  CTRL+O [  O]        ,  
     

Symbol Command Purpose

Erase

Move

Copy

Stretch

Trim

Extend

Mirror

Rotate

Offset

Array

Delete object

Move object one place to other place

Create one or more copies of object

Stertch, shorte, or move object

Shorten object using other object

Lengthen object using object

Creates a mirror image of objects.

Rotate objects around a specified point.

Create a new object at a specified distance from an existing object 
or through a specified point.

Each object in an array can be manipulated independently.

-  (NSQF-  2022)  1.5.30   
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Auto CAD Drawing Commands

Symbol Command Major option  Toolbar button Draw menu

Line

Mline

Pline

Polygon

Rectangle

Arc

Circle

Donut

Spline

Ellipse

Revcloud

Start, End Point

Ju i cation, Scale 

Style

Vertices

Number of sides, In-

scribed /Circumscribed

Two Corner

Various methods of 

de nition

Three point, two point,         

Tangent

Inside, Outside Diam-

eters

Convert polyline or 

Create new

Arc, center, axis

Arc Length

Line

None

Polyline

Polygon

Rectangle

Arc

Arc

None

Spline 

Ellipse

Revcloud

Line

Multiline

Polyline

Polygon

Rectangle

Arc, submenu for defi-
nition  methods

Circle submenu for 
definition methods

Donut

Spline 

Ellipse, submenu for 
denifition methods

Revision cloud

Line Command

    

 1 Choose draw, Line

  (or)

 2 Click  the Line icon.

  (or)

 3 Type LINE from the command prompt command:  
  LINE or L

 4 Press Enter
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 5 Pick From point: (point)

 6 Pick Specify next point or [Close/Undo]:  
   (point)

 7 Pick Specify next point or [Close/Undo]:  
   (point)

 8 Press ENTER to end line sequence

   (or)

 9 Type U  to undo the last segment To  
   point: U (undo)

   (or)

 10 Type  C to create a closed polygon To  
   point: C (close)

Erase and Selection Sets

Erasing Objects

 1 Choose  Modify, Erase

   Or

  - I (Basic commands - I)

 :     ,    
• , 
• , 

 (Introduction)

             
             

              
 ,        , 

            
              
  

      AutoCAD       
    

 (Circles)

  (Circle Command)

 1 Choose Draw, Circle.

   Or

 2 Click the Circle icon.

   Or

 3 Type CIRCLE at the command prompt.

 4 Type  One of the following options:

   3P/2P/TTR/<<center point>>:

   Or

 5 Pick A center point

 6 Type A radius or diameter.

   Or

 7 Pick A radius or diameter 

   Diameter/<<radius>>:

 (TIPS)

-       ,       ENTER 

-        ,     
   

 2 Click The Erase icon

   Or

 3 Type ERASE at the command prompt.  
        
   Command: ERASE or E

 4 Pick Object at the select o bject prompt.

 5 Press ENTER when you are done  
        
  choosing objects.

  Select objects: ENTER 
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    -       
    ,        

           

    (Drawing Arcs and Circles)

CADD              
       ,     

         ,   
 ,            
  

  (Arc Command)

1 Choose  Draw, Arc.

   Or

2 Click  the Arc icon.

   Or 

3 Type ARC at the command   
  prompt Command: ARC

4 Draw One of the arcs.

 

  (TIPS)

-  3    ,       

-      ,        
      :
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3 point arc 

Start, centre, chord length

Start, centre, end 

Start, end, radius

Start, centre, included angle 

Start, end direction

     (Drawing Ellipses and El-
liptical Arcs) 

       CADD      
     ,        

     -        
  CADD  ,        

   

        :

-   

-       

 (Ellipse)

       

1  Choose Draw, Ellipse.

   Or

2  Choose  the Ellipse or Partial Ellipse icon

   Or

3  Type  ELLIPSE at the command prompt

   Command: ELLIPSE

4  Type  One of the following options: 

 Arc/Center/Isocircle/<Axis endpoint1>:

  (Ellipse options)

   1 (Axis endpoint 1) :      
            

              
   

   2 (Axis endpoint 2) :  <   >/ : 
       

 (Arc)  :           
             

       

 (Center)  :        

 (Isocircle) :       
   

 (Rotation) :            
              
 0  89.4        
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 Polygon

1 Choose  Draw, Polygon.

Or

2 Click  The polygon icon.

Or

3 Type Polygon at the command prompt.

Command: POLYGON

4 Type The number of sides for the polygon
(31024)

5 Pick The center of the polygon. Edge/
<Center of Polygon>: pick

Or

6 Type E  to define the polygon by two edges.

7 Type I or C to place the polygon inside or
outside of an imaginary circle. Inscribed
in circle/ Circumscribed about circle (IC):

  - II (Basic commands - II)

 :     ,    
•  , , , , , , , , , 

              
       ,    

            

         ,       
        2D AutoCAD     

, ,        
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Command

Rectangle

Trim

Extend

Offset

Object snaps

Move

Copy

Stretch

Mirror

Rotate

Fillet

Chamfer

Array

Keystroke

RECTANGLE/REC

TRIM/TR

EXTEND/EX

OFFSET/O

OSNAP/OS/F3

Move/M

Copy/CP

Stretch/S

Mirror/MI

Rotate/RO

Fillet/F

Chamfer/CHA

Array/AR

Location

Home>Draw>Rectangle

Home>Modify>Trim

Home>Modify>Extend

Home>Modify>Offset

Tools>Object Snap Settings

Home>Modify>Move

Home>Modify>Copy

Home>Modify>Stretch

Home>Modify>Mirror

Home>Modify>Rotate

Home>Modify>Fillet

Home>Modify>Chamfer

Home>Modify>Array

Result

Draws a rectangle after you enter one corner
and then the second.

Trims objects to a selected cutting edge.

Extends objects to a selected boundary edge.

Offsets an object (parallel) by a set distance.

Brings up the OSNAP dialog box.

Moves an object or objects

Copies object(s) once or multiple times

Stretches an object after you have selected a
portion of it

Creates a mirror image of an object or selec-
tion set

Rotates objects to a certain angle.

Creates a round corner between two lines

Creates an angled corner between two lines

Creates a repeating pattern of the selected
objects
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Move Command

1 Choose Modify, Move. Or

2 Click The Move icon or

3 Type MOVE at the command prompt com
mand: MOVE or M

4 Pick Objects to move Select objects: (se
lect)

5 Pick A point  to move from Base point or
displacement: (pick point)

6 Pick A point to move to second point of dis
placement: (pick point)

 (TIP)

          ,    
    : @1<0

     (Moving Drawing Objects) 

CAD          
           , 

             
           

           
            

    

  (Previous Selection)

         

1  Choose   Modify, Move.

    Or

2  Click  the Move icon.

    Or

3  Type MOVE at the command prompt.

   Command: MOVE or M

4  Pick Objects to move.

   Select objects :(P)

      (Previous Selection set 
Highlighted)

 (TIP)

            
          ,  
    

     (Copying Drawing Objects)

          
       -     

               
       

             
 ,           

            
 (  )          

         

       (Making 
Multiple Copies in a Rectangular Fashion)

CADD  -          
          (   

        )      
            

            
 ,          

    

  (Copy Command)

1  Choose  Modify, copy.

    Or

2  Click   the Copy icon

    Or

3  Type  COPY at the command prompt.

4  Pick  Objects to copy.

    Select objects: (select)
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5  Pick  A point to move from.

    Base point or displacement /Multiple:  
    (pick point).

6  Pick  A point to copy to.

    Second point of displacement: (Pick   
    point)

    Or

7  Type  A point to copy to.

    Second point of displacement: @1<0

   (Offset Through Point)

     

 (TIP)

          , “    
/ ”      M  

  (Offset Command)

  (Offset Distance)

      

1  Choose Modify, Offset. Or

2  Choose the Offset icon.

   Or

3  Type OFFSET at the command prompt.  
   Command: OFFSET or O

4  Type The distance to offset. Offset distance  
   or <Through point>: (number)

5  Pick The object to offset. Select object to  
   offset: (select object)

6  Pick A side to offset object to. Side to off 
   set: (pick side)

7  Pick Another object to offset

   Select object to offset: (Pick side)

   Or

8  Press Enter to end the command.

     

1  Type   OFFSET at the command prompt 

    Command: OFFSET

2  Type  T to specify a through point

    Offset distance or <Through point>: (T)

3  Pick  A point to offset through (HINT: use   

                      object snaps) Select object to offset:  
    (pick) through point: (select object)

      (Offset through a point)

  (Rotate command)

1  Choose Modify, Rotate

    Or

2  Click  the Modify icon.

    Or

3  Type  ROTATE at the command prompt

    Command: ROTATE

4  Pick  Objects to rotate:

    Select objects: ( select)

5  Pick  A pivot point to rotate around 

    Base point: (point)

6  Type  A rotation angle<Rotation angle>/Refer 
    ence: (number)

    Or

7  Pick  A rotation angle<Rotation angle>/Refer 
    ence: (point)
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   (Rotating the Drawings)

           
       ,     

  ,    (   )     
              

             
        

   (Reference Angle Rotation)

        ,    
             

   ,          
      

1         R<    
    >/ : (R)

2         :    
    (   )

3         : 

    (   ):

 (TIP)

        (       
    ),        
           

 (Trim) 

TRIM            
             

       

1  Choose Modify, Trim

    Or

2  Click  the Trim icon.

    Or

3  Type  Trim  at the command prompt

    Command: Trim

    Select cutting edge(s)

4  Pick  The CUTTING edge to extend to 

    Select objects: ( select)

5  Press  Enter to accept the cutting edge

    Select objects: (press enter)

6  Pick  Objects to trim

    <Select  object to trim>/Project/Edge/ 
    Undo:

    Select an object, enter an option, press  
    enter

7  Press  ENTER when youare done choosing   
    objects 

    Select object to trim/Undo: (press enter)

 (TIP) :        SHIFT  
 

      (Cutting drawing objects 
along an edge)

CADD           
    (        )   

      ,      
              

               
   

     (Making Sharp and Rounded 
Corners)

CADD             
     ,      , 

              
      ,        
            CADD 
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Fillet

1 Choose Modify, Fillet.
Or

2 Click the fillet icon.
Or

3 Type FILLET at the command
prompt. Command: FILLET

4 Pick First object to fillet. Polyline/Radius/
Trim<Select two objects>: Select first
object.

5 Pick Second object to fillet.
Select second object: select second
object.
Or

6 Type One of the following options:
P      Fillets an entire Polyline
R      Sets the fillet radius.

T      Sets the trimmode (trim cuts the fillet
   corner and no trim keeps the fillet
    corner).

 (TIP)

 LINES  -  PLINES  -  PARALLEL   
    

  90        (0)    

Chamfer

1 Choose Modify, Chamfer.
Or

2 Click the Chamfer icon.
Or

3 Type CHAMFER at the command
prompt.
Command: CHAMFER

4 Pick First object to chamfer. Polyline/
Distance/Angle/Trim/
Method<Select first line>: select
first object.

5 Pick Second object to chamfer.
Select second object: select
second object.
Or

6      ::

 P      

 D     

 A           
     

 T    

 M         

    

    

   (Making Chamfered Corners)

CADD            
              
     ,        

               
         

Extend command
1 Choose Modify, Extend,

Or
2 Click the extend icon.

Or
3 Type EXTEND at the command prompt

command: EXTEND
Select boundary edge (s)...

4 Pick The BOUNDARY edge to extend to
select objects: (select)

5 Press ENTR to accept the boundary edge
select objects: (press enter)

6 Pick The object to extend
<Select object to extend> / Project/
Edge/ Undo: Select an object, enter
an option, or press enter: (select)

7 Press ENTER when you are done choos
ing objects

Lines Extended to an Arc (Arc is boundary edge)
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  (TIP)

-          FENCE  
 

       (Extending 
Drawing Objects to an Edge)

           
             

           
       ,      
            

       

        (Dividing an Object 
into Equal Parts)

CADD  , ,        
             

,             
           

      

Break
1 Choose Modify, Break.

Or
2 Click the Break icon.

Or
3 Type BREAK  at the command

prompt. Command: BREAK
4 Pick Object to break.

Select object: (select one object)
5 Pick A second break point. Enter second

point: (point)

6 Type F to choose a different break point
Enter second point (or F for first
point): (F)

7 Pick The first break point on the object

Enter first point: (point)

8 Pick A second break point

 (TIP):

             
   (      F): @3 <0

       ,         
,        

-             

Mirror command
1 Choose Modify, Mirror.

Or
2 Click the Mirror icon

Or
3 Type MIRROR at the command prompt.

Command: MIRROR
4 Pick Objects to mirror. Select objects: (Se

lect)
5 Pick First point of mirror line: (point)
6 Pick Second point: (Point)
7 Type Yes to delete the original objects and No

to keep them.

Delete old objects? Y or N
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  (Mirroring Drawings)

CADD             
             
          ;  

             
   ,         
            
       

  (Array commands)

  (Rectangular Array)

     :

1 Choose Modify, Array.
Or

2 Click the Array icon.
Or

3 Type ARRAY at the command prompt.
Command: ARRAY Objects to array.
Select

4 Pick Objects to array. Select
Objects: (select)

5 Type The number of rows top to bottom.
Number of rows (----) <1>: (number)

6 Type The number of columns left to right.
Number of columns (III) <1>:(num
ber)

7 Type The unit cell distance between items in
each row. Distance between rows:
(+number=up, number = down)

8 Type The unit cell distance between items in
each column.

Distance between columns: (+ number
= right, -number = left)

Polar Array

To  draw a polar array:

1 Choose Modify, ARRAY.
Or

2 Click The Array icon. Or
3 Type ARRAY at the command prompt. Com

mand: ARRAY
4 Pick Objects to array. Select

Objects: (select)
5 Type P to draw a polar array. Rectangular or

Polar array (R/P):P
6 Pick A center point for the array. Center point

of array. Pick point
7 Type The TOTAL number of items in the ar

ray.  Number of items: number
8 Type The number of degrees to rotate the

objects. Degrees to fill (+=CCW, -+CW)
<360>:

Number
9 Type Yes No to rotate objects. Rotate objects

as they are copied? <y> Y or N

     (Creating an Array of objects) 

             
            
     ,       
              
           

       ,      
     ,   ,     

           
 :
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 (Stretch)

1 Choose  Modify, stretch 

  Or 

2 Click the stretch icon.

3 Type STRETCH at the command prompt.   
 Command: STRETCH Select objects to    
stretch by window.

4 Type C to choose CROSSING window Select  
  objects: C

5 Pick A first corner to stretch. First corner:   
 (point)

6 Pick The opposite corner to window the ob 
  jects to stretch.

  Other corner: (point)

7 Press ENTER to accept objects to stretch

8 Pick A base point to stretch from Base point:  
  (point)

  (Stretching Diagrams)

CADD  , ,       
             

            
 ,            

        

9          : ( )

10        : @ 1<0

 (TIP)

           
 

  (Lengthen)

1 Choose Modify, LENGTHEN.

  Or

2 Type LENGTHEN at the command prompt.  
  Command:_ lengthen

  Select an object or [DElta/Percent/Total/ 
  Enter delta length or [Angle]<0.0000>:2

  Select an object to change or [Undo]: pick  
  object

  Object before lengthen
  Object after lengthen
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  (Explode Command)

1 Choose Modify, Explode.

  Or

2 Pick  the explode icon.

3 Type  EXPLODE at the command prompt.

  Command: EXPLODE

  Or

4 Pick The object to explode. Select objects:  
  (pick)

4.3 OOPS 

           ,    
        OOPS UNDO    
 

1 Type OOPS at the command prompt to rein 
  sert erased objects

  Command: OOPS

 CAD  (Other CAD commands)

 :     ,    
• , , , ,  ,  
•    

 (Introduction)

    (Drawing Multiple Parallel 
Lines) 

CADD            
            

             
      ,      
,    ,        
        

   (Drawing Flexible Curves)

CADD    (     )    
             

        , -   
             
  .

     ,        
           

        ,    
            

  

     (Adding Hatch Patterns to Drawings)

CADD       CADD     
              

,            
  CADD           

   

  (Point Command) 

1 Choose Draw, Point, Single or Multiple Point

  Or

2 Click the Point icon

  Or

3 Type POINT at the command prompt

  Command: POINT

4 Pick A point on the drawing
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 (point)

  21.1 (Point Styles 21.1)

,       

1 Choose Format, Point Style...

  Or

2 Type DDPTYPE at the command prompt. 

  Command: DDPTYPE

 2 (Rectangle 2)

1 Choose Draw, Rectangle.

  Or

2 Click the Rectangle icon

  Or

3     Type       Rectangle at the command prompt Com  
  mand: RECTANG chamfer/Elevation/  
  Fillet/Thickness/Width/<First corner>

4 Pick  first corner

5 Pick  other corner or type coordinates (i.e. @  
  4,2)

Pline  (Pline Command)

              
      ,  ,     
  

1 Choose  Draw, Polyline.

   Or

2 Pick  the Pline icon.

3 Type PLINE at the command prompt Com  
  mand: PLINE or PL

4 Pick  A Point on the drawing to start the   
  polyline

   Form point: (select)

5 Type One of the following options Arc/

   Close/ Halfwidth/Length/Undo

   /Width/<endpoint of line>:

   Or

6 Pick  A point to continue drawing Arc/Close/ 
             Halfwidth/Length/Undo/Width/<endpoint    

                         of line>: (pick point)

PLINE  (PLINE options) :

 (Arc) :           : 
Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second 
Pt/Undo/Width/<enter of arc>:

 (Close) :            
   

  (Halfwidth) :       
       

 (Length) :          
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 (Undo) :          
 

 (Width) :         
    

   

 125   

  

   

PLINE  Spline   (Convert PLINE to Spline)

1 Draw  A PLINE.

2 Type  PEDIT to edit the polyline as a   
   spline.

3 Choose  Draw, Spline

4 Type  Object at the command prompt.

5 Click  Once on the polyline to turn it 

    into a spline.

 (Spline) 

SPLINE          -  

 B-  (NURBS)         NURBS 

          

1  Choose Draws, Spline.

    Or

2  Click  the Spline icon

   Or

3 Type  SPLINE at the command prompt Com 
  mand: SPLINE

4 Pick  A start point for the spline Object /<En 
  ter first point> (pick point)

5 Pick  Points until you are done drawing splines  
  Enter point: (pick points)

6 Press  Enter or close to complete the spline

7 Pick  Starting tangent point for the spline En 
  ter start tangent (pick point)

8 Pick  Ending tangent point for the spline

   Enter end tangent: (pick point)

  (Spline options)

 (Object) : 2D  3D -     
  

 (Points):       

 (Close)    

  (Fit Tolerance):       
         

:            AutoCAD 
   

 

1. , ,  
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 :

   -         
           

 1 (Multilines 1)

MLINE 

1 Choose Draw, Multiline.

  Or

2 Type MLINE at the command prompt Com  
 mand: MLINE

3 Pick A point to start the multiline.

  Justification/Scale/Style/<From point>: pick   
 point

4 Pick A second point to continue the multiline. <To  
 point>: Pick point

5 Pick The next point to continue drawing   
 Multilines. Undo/<To point>: pick point

6 Press ENTER to end the multiline

  Close/Undo/<To point>: press enter or

7 Type C to close the multiline back to the first point.   
  Close/Undo/<To point:C

  (Multiline Styles)

1  Choose  Format, Multiline Style..

2  Type  MLSTYLE at the command prompt.  
   Command: MLSTYLE

3 Rename The existing style called STANDARD to  
      your new style.

4 Choose Element Properties to change the ap  
   pearance of the Multilines.

5 Choose ADD to create the new multiline.

  1

1 Choose Modify, Multiline...

   Or

2 Type  MLEDIT at the command prompt

   Command: MLEDIT

3 Choose from one of the mledit options:

   Construction Line

-  (NSQF-  2022)  1.5.30   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



131

    

1 Choose Draw, Construction Line 

   Or

2 Choose the XLINE icon.

   Or

3 Type  XLINE at the command prompt.  Com 
  mand: XLINE

     [Hor/Ver/Ang/Bisect/Offset]:

XLINE  

HOR            
  

VER            
  

ANG     x   

BISECT  x           
            
      

OFFSET       xline  

 

       

1 Choose  Draw, RAY

   Or

2 Type      :     
                            :     : (      
   )

  (HATCH Command)

1 Choose Draw, Hatch...

   Or

2 Click  the Hatch icon.

   Or

3 Type  HATCH at the command prompt Com 
   mand: HATCH

  (HATCH options)

 : AutoCAD       
         

 :  , ,      ,  
          

 :            
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  (Select Objects) :        
            

      

  :           
      

 :         AutoCAD  
            

 :      

 :      

  (Annotative Hatch)

    20.3 (Hatching from the Design Center 
20.3) 

1        : directly\Auto-
CADxxxx\Support\acad.pat or \AutoCADxxxx\Backup

2 :         

 :

           HPSCALE  

   (Text  & dimensions)

 :     ,    
•      
•       
•       

 (Introduction)

     (Defining a Text Style)

     ,          
             

         CADD   
        ,   

            

   ,           
           CADD  -  

     

    (Adding Text to Drawings)

 ,           
        CADD      

- ,           
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CADD            
         ,      

              

  (Drawing Dimensions)

CADD           
           ,  

            
 CADD            

   

    :  ,  ,   
   (  )       

         

       :

-     

-    

- Dimensioning arcs and circles

   (Text Style Command)

1 Choose Format, Text Style...

  Or

2 Type STYLE at the command prompt. Command 
 STYLE

3 Pick The Text Style icon from the Text Toolbar.

4 Choose a style from the menu or create a NEW style

5 Choose a font file.

6 Type a height for the text (set to zero to vary   
 heights)

7 Type a width factor for each character. Width fac 
 tor<1>: (enter)

8 Type an obliquing (slant) angle.

  Obliquing angle <0>: (angle or enter)

9 Type Yes or No to place characters backwards.  
 Backwards? (Y or N)

10 Type Yes or No to draw characters upside down.  
 Upside down? (Y or

  (Font Files)

AutoCAD       :

.SHX AutoCAD Fonts

.PFB  Adobe Type I Fonts

.PFA

.TTF  Windows True Type Fonts

 :

          ,     
              

    :   ,        
         

  (Multiline Text)

Mtext 

1 Choose Draw, Text, Multiline Text...

  Or

2 Pick the Mtext icon.

  Or

3 Type MTEXT at the command prompt. Com 
  mand: MTEXT / MT

4 Type One of the following options height/Jus 
  tify/Rotation/Style /Width:

5 Pick 2 points to define the text window.

6 Type text or change an MTEXT setting.

-  (NSQF-  2022)  1.5.30   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



134 -  (NSQF-  2022)  1.5.30   

MTEXT :

 (Rotation) :          

 (Style) :          
  

 (Height) :       

 (Direction) :         

 (Width) :       

  (Editing Text)

DDEDIT

1 Choose  Modify, Text...

   Or

2 Click  the Edit Text icon from the Text toolbar.

   Or

3 Type  DDEDIT at the command prompt. Com 
   mand: DDEDIT or ED

4 Pick  The text to edit.

5   Pick  Additional text or ENTER to end the   
   Command.

   Select objects: ENTER

Text Edit Dialog Box for TEXT and DTEXT commands.

AutoCAD

Dimensions

Linear Dimensions

1 Choose  Dimension, Liner.

   Or

2 Click  the Linear Dimension command from  

   the toolbar.

   or

3 Type  DIM at the command prompt. Com  
   mand: DLI

  (Aligned Dimensions)

1 Choose  Dimension, Aligned.

   Or

2 Click  the Aligned Dimension command from  
   the toolbar.

3 Type  DIM at the command prompt. 

   Command: DAL

  (Radial Dimensions)

1 Choose  Dimension, Radius or Diameter.

  Or

2 Click the Radial Dimensions command from  
  the toolbar.

  or

3 Type DIM at the command prompt.

  Command: DIM

  DIM: RADIUS or DIAMETER
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  (Angular Dimensions)

1 Choose  Dimension, Angular. 

  Or

2 Click the Angular Dimensions command   
  from the toolbar

3 Type DIM at the command prompt. 

  Command: DIM

  Dim: ANGULAR

    (Continued and Baseline Dimen-
sions)

1 Choose  Dimension, Continue or Baseline.

   Or

2 Click  the Continue or baseline Dimensions  
   command from the toolbar.

3 Type  DIM at the command prompt.

   Command: DIM

   Dim: CONTINUE or BASELINE

 (Leaders)

1 Choose  Dimension, Leader... or

2 Click  the Leader icon from the Dimension  
   toolbar. or

3 Type  QLEADER at the command prompt.   
   Command: QLEADER

  (Leader Settings)

1 Type QLEADER at the command prompt.   
  Command: QLEADER

2 Type “S” at the QLEADER prompts to change  
  the leader settings.

3 Choose a setting from the following dialog box.

  (Quick Dimensions)

           

1 Choose Dimension, QDIM or

2 Click  the Quick Dimension icon from the Di 
   mensions toolbar. Or

3 Type  QDIM at the command prompt. 

   Command: QDIM

4 Pick  the objects to dimension.
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  (Modifying Dimensions)

DDEDIT

1 Choose Modify, Object, Text.

2 Choose the dimension text to modify.

 :    <>         
                
,        

  (Stretching Dimensions)

1 Choose Modify, Stretch.

2 Choose a crossing window around the area to  
   stretch. Be sure to include the dimen 
   sion endpoints.

Dimtedit

        

1       Choose  Dimension, Align Text. Or

2       Type DIMTEDIT at the command prompt.

  Command: DIMTEDIT

  Select dimension: select object

  Enter text location (Left/Right /Angle):

   (Dimension Edit Commands)

HOMetext  :      ( )    
  

NEWtext  :       

Rotate :      

Oblique :          

Over ride :         

Update :         
    

  (Ordinate Dimensions)

1 Choose  Dimension, Ordinate or

2 Type  DIMORDINATE at the command    
  prompt. Command: Dimordinate

   (Creating Dimension Styles)

1 Choose Format, Dimension Style... or

2 Choose Dimension, Style. or

3 Choose Dimension Style icon from the Diaeter  
   Style toolbar.

4 Type  DDIM at the command prompt

   Command: DDIM

5 Choose New...From the dialog box.

6 Create a new style from the existing styles.

7 Click  the Continue button.

 (TIP) :

DIMSHO  DIMASO       
        

   (Lines and Arrows)

     ,  ,  

1 Pick :          
 

Text

 ,        

1           
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  (Primary Units)

           

Pick :         
 

  (Alternate Units)

          

Pick :        ALTERNTE 
UNIT 

 (Tolerances)

       

1 Pick  :         

 (Fit)

           

1        FIT  
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ANSI ISO Architectural
Mark Size Mark Size Mark Size

A

B

C

D

E

8.5 x11

11x17

17x22

22x34

34x44

A4

A3

A2

A1

A0

8.3 x11.7

11.7x16.5

16.5x23.4

23.4x33.1

33.1x46.8

A

B

C

D

E

9 x12

12x18

18x24

24x36

36x48

-  (NSQF-  2022)  1.5.30   

  (Dimension Override)

1 Choose Dimension, Override.

2 Type  a dimension setting to change (i.e.   
   DIMSE1 which suppresses the first ex 
   tension line).

   Command:_dimoverride

   Enter dimension variable name to over 
   ride or [Clear overrides]: dimse 1

3 Set  The new value.

4 Press   enter.

5 Pick  the dimension to override.

   (Printing & plotting)

 :     ,    
•       
•          
•        

    (The Printing and Plotting Process)

CADD            
              
             ,  
      ,  ,    

  ,   

             
             

             
             

   ,    ,      
  ,           

    

      :

-       

-    

-       

-      

      (Selecting a Scale for Drawings)

     ,        
       ,     

        ,    
       1/1000     , 

  1:100  1:1000        
          ,    
         CADD   
        ; ,   

   

    (Composing a Drawing Layout)

CADD             
             

              
  -   -      

      (  )  :
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       (Selecting Text and 
Dimension Heights)

-             
 ,   , ,         
     -     ,   

    -         
              

         

,      (Choosing Pens, Colors and 
Line Weights)

CADD            
          CADD  , 

  -           
          , -  
       5        

  ;        2      
          

      CADD PRIMER 

   (Steps to Plotting)

      

     

1             
 CADD    

2               
             

       

3              
 

4   CADD          
  ,  CADD       

    

    (Plotting area) :      

               
 (        ) 

           
   

     (Plotting scale factor) :  
           

           
 (        )

  (Plotting origin) :     
            

        (  8.2 )  
          
      

  (Plot Command)

1 Choose File, Plot.

  Or

2  Click the Plotter icon.

  Or

3  Type PLOT at the command prompt.

   Command: PLOT or PRINT

   Or

4  Press CTRL + P

  (Plot Settings)

1 Choose the Plot Settings tab.

2 Choose the appropriate paper size based on the  
  chosen plotter.

3 Choose the paper units (inches or mm).

4 Choose the drawing orientation (Portrait, Land 
  scape, Upside down).

5 Choose the plotting area.

6 Choose the plot scale.

7 Choose plot to center or specify an x or y offset.

8 Click OK.
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 (Layers)

 :     ,    
•    
•       
•        
•      

 (Introduction)

            
    ?        
     ?          
             

           

,  , 3     ( )    
        

         “  ”  
  ,    ,      

             
             

( )   ( )           
               
             

   

     1   (Introduction to 
Layers and Layer Dialog Box 1)

1 Choose Format, Layer.

   Or

2 Type  LAYER at the command prompt. 

   Command: LAYER (or LA)

   Or

3 Pick  the layers icon from the Layer Control  
   box on the object properties toolbar.

   (Layer Options)

? Lists layers, with states, colors and linetypes.

Make Creates a new layer and makes it current. 

Set  Sets current layer.

New Creates new layers.

ON Turns on specified layers.

OFF Turns off specified layers.

Ltype Assigns linetype to specified layers.

Freeze Completely ignores layers during regenera 
 tion.

Thaw Unfreezes specified layers Ltype.

Lock Makes a layer read only preventing entities  
 from being edited but available visual refer 
 ence and osnap functions.

Unlock Places a layer in read write mode and avail 
 able for edits.
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Plot Turns a Layer On for Plotting

No Plot Turns a Layer Off for Plotting

LWeight Controls the line weight for each layer.

 

              
         LAYER  -LA  

1 Type command:-LAYER or LA\

2 Type One of the following layer options?/  
  Make/Set/New/ON/OFF/Color/Ltype/  
  Freeze/Thaw:

  (Layer Shortcuts)

    

1 Click  Once on the object to change.

2 Select  the desired layer from the Layer 

                            Control Box dropdown.

   AutoCAD will move the object to 

                          the new layer. 

    (Making a Layer Current)

1 Click  Once on the Make Object s Layer Cur 
   rent icon.

2 Select  Object whose layer will become current.

   (Match Properties)

1 Choose  Modify, Match Properties.

   Or

2 Click  the Match Properties Icon from the Stan 
   dard toolbar.

   or

3 Type  Command: MATCHPROP or MA

4 Select  the object whose properties you want to  
   copy (1).

5 Select  the objects to which you want to apply  
   the properties (2).

  (Layer Previous)

1 Open  an AutoCAD drawing with layers.

2 Turn  Layers on/off.

3 Zoom  or perform any AutoCAD Command.

4 Type  LAYERP at the command prompt.

   Command: LAYERP

   Or

5 Click  the Layer Previous icon.

  (Layer States)

1 Choose the layer icon.

2 Select Various layers to be ON, OFF, FROZEN,   
  LOCKED, etc.

3 Choose the Save State button.

4 Choose Restore State to restore the layer settings.
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  (Color Command)

1 Choose Format, Color.

  Or

2 Type DDCOLOR at the command prompt.

  Command: DDCOLOR or COL

  Or

3 Choose Color on the Object Properties toolbar   
 and then select a color from the list or 

 select Other to display the Select Color dialog box.

 :

           

 

      ,          
       

 

      ,       

 (   ,     )    
              

      ,        
     

   (Line types)

     (Loading and Changing Line 
types)

1 Choose Format, Linetype...

  Or

2 Type DDLTYPE at the command prompt.

  Command: DDLTYPE or LT

3 Choose Load... to see a list of available linetypes.

4 Choose the desired linetype to assign.
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5 Click  OK.

   (Properties  and blocks)

 :     ,    
•    
•     
•   
•     
•   ,        

 (Introduction)

  (Line weights)

            
           ,  

             
       ,      

    

1   (Object properties)

             
              
  ,  , ,  , , , 

     

               
      ;   , , ,  

   

   (Creating block attribute)

             
              

      ,     ,  , 
    ...         

             
  

  (Line weights)

     

1 Choose Format, Lineweight...

  or

2 Type LINEWEIGHT at the command prompt.

   Command: LINEWEIGHT or LWEIGHT

   Or

4 Pick a lineweight to make current from the    
 object properties menu.
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 (TIPS)

-           

-              
    /     ,    

  

-             
      ,       
          ,   

-            
       .

             
              

            
      

  (Object Properties)

1 Choose Modify, Properties.

  Or

2 Click the Properties icon.

  Or

3 Type DDCHPROP or DDMODIFY at the com  
  mand prompt.

  Command: DDCHPROP (CH) or

  DDMODIFY (MO)

4 Pick Objects whose properties you want to   
  change Pick a window for DDMODIFY.

  Select objects: (select)

5 Press ENTER to accept objects.

  Select objects: (press enter)

6 Choose One of the following properties to   
  change.

    (BMAKE) (Creating Local Blocks)

1 Choose Draw, Block, Make.

  Or

2 Click the make block icon.

  Or

3 Type BMAKE at the command prompt.

  Command: BMAKE or BLOCK

4 Type the name of the block.

5 Pick an insertion point.

6 Select objects to be included in the block   
 definition.

7 Click OK.
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Insertion point

-  (NSQF-  2022)  1.5.30   

 DIRECT, LIGHT, AVE_RENDER, RM_SDB, SH_
SPOT,  OVERHEAD        

   

  (Inserting Blocks)

1 Choose Insert, Insert Block

  Or

2 Click the insert icon from the INSERT toolbar. 

3 Type INSERT at the command prompt.

  Command: INSERT

4 Choose the insertion point, scale, and rotation  
  of the block.

5 Choose the insertion point, scale, and rotation  
  of the block

        

        

   (Typing Insert) (-INSERT)

1 Type -INSERT at the command prompt.   
  Command:-INSERT

2 Type Block name to insert.

  Insert block name or (?) type name

3 Pick An insertion point. Insertion point: pick  
  point

4 Press ENTER to keep the same x scale factor 

  as the original block. X scale factor   
  <1> Corner /XYZ:

5 Press ENTER to keep the same x scale factor  
  as the original block.

  Y scale factor (default= X):

6 Press ENTER to keep a rotation angle or   
  zero. Rotation angle <0>:

7 Pick A rotation angle.

         (Control the Colour 
and Line type of Blocks)

             
,               ,  
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 -    ,  
 

   0 ( )

0 ( )

 

       

 

 

-  (NSQF-  2022)  1.5.30   

              

               
 , ,          

-        , ,    
             

  

-     ,          
     -  ,    

  :         
,        

-     , ,     , 
          

-     ,         
    ,    0   ,  

 , ,    BYLAYER   

-   , ,      , , 
             

, ,      , ,   
             

    ,         ,  
      

-     ,         
  ,      BYBLOCK   

Wblock  (Wblock Command)

       

1 Type WBLOCK at the command prompt Com  
  mand: WBLOCK

2 Type A drawing name (and location).

3 Type A block name if a local block already ex  
  ists. Block name: name or

4 Press ENTER to create a block.

5 Pick An insertion point on the object

  Insertion base point: pick a point

6 Pick Objects to create the block.

  Select objects: pick objects

7 Press ENTER to end the selection set.

   (Running Object Snaps)

            
 OSNAP        ,    

         

1 Choose Tools, Drafting Settings....

   Or

2 Type  DDOSNAP at the command prompt  
   command: DDOSNAP

   Or

3 Click  OSNAP on the Status Bar.

4 Right Click The Object Snap TAB.

5 Choose an object snap to turn ON/OFF from  
   the dialog box.

  (Osnap Settings)

         ,    
         AutoSnap     

    

1  Choose Tools, Options...

2  Select  the Drafting tab in the Options dialog  
   box.

3  Change settings and Choose OK.
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    :

CENter Center of Arc or Circle

ENDpoint Closest  endpoint of Line/Arc

INSertion Insertion point of Text/Block/Shape/Attribute

INTersection Intersection of Lines/Arcs/Circles

MIDpoint Midpoint of a line/Arc or midpoint

NEAerst Nearest point on a Line/Arc/Circle/Point

APParent Int Finds where two entities would intersect

NODe Nearest point entity (or Dimension definition 
point)

PERpendicular Perpendicular to a Line/Arc/Circle

QUAdrant Quadrant point on an Arc/Circle

QUIck Quick mode (first find, not closest).

TANgent Tangent to Arc or Circle

5.3 Redraw  Regen

Redraw      

1  Type Redraw at  the command prompt

  Command: Redraw or R

REGEN    :         
   :         
           

1     Type REGEN at the common prompt. 

        Command: REGEN or RE

 :  BLIPMODE   ,       
        

  (Measuring Distances)

1 Choose  Tools, Inquiry, and Distance.

  Or 

2 Click the Distance icon from the Inquiry Toolbar.

  Or

3 Type DIST at the command prompt

  Command: DIST

4 Pick The first point to measure from First point:  
  Pick point

5 Pick  The second point to measure to Second  
  point: pick point

  Distance Between Circle Centers

 

MEASURE          

Divide  

1 Choose  Draw, Point, and Divide.

   Or

2 Type  DIVIDE at the command prompt

   Command: DIVIDE
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3 Pick  Object to divide

  S e l e c t  o b j e c t  to  d i v i d e :  ( p i c o n e 

  object) You can select a single Line,   
  Arc, Circle, or polyline.  If you enter a  
  segment count between 2 and 32,767,  
                Point entities will be placed along the object 

        to divide it into that number of equal segments.

4   Type  The number of  equal  segments to 

  divide the object into <Number of   
  segments>/ Block: (number)  Objects  divided 

  using points

-  (NSQF-  2022)  1.5.30   
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 (Construction)  1.6.31    
(Surveyor) -     

           (Setting up of plane table and instrument 
used in plane tabling)

 :         
•       
•               
•                
•           
•     ,       
•      

  (Plane tabling) :       
            
   

             
   

            
             

           
     

      

-     

-  

     

-   

-       

-    -         

     (Plane table with Tripod) :   
            

         

–  : 50cm x 40cm x 1.5cm

–  : 50cm x 50cm x 1.5cm

–  : 75cm x 60cm x 1.5cm

               
,              

             
              

         (Fig 1)

      (Qualities of a good plane table)

-           ,    

-             

 (Alidade) :         
              

  

–   

–   
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  (Plain alidade) :         
               

             (Fig 2)

                
   ,   ,      

          ,     
                

,             
              

             

              
 -            

       

             
    

 (Telescopic Alidade) :    
             

            
             
          A-     

              
    (  )        
            
       (Fig 3)

  (Spirit level) :          
              

             
 ,        (Fig 4)

   (Trough compass or magnetic 
compass) :            

             
             
              

               
           
(Fig 5)

-  (NSQF-  2022)  1.6.31   
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     (Plumbing fork with bob) :   
              

     ,        -  
   (Fig 6)

              
    ,  -        

              
         

              ,   
              

,               
             

        

    (Setting up the plane Table)

        

1     

2     

3     

     (Levelling the plane Table) :  
 ,             

              
  ,            
            

              
      (Fig 7)

     (Centering the plane Table) :  

 ,            

              

   ,        

       (Fig 8)

     (Orienting the plane table) :  
              

            
            

        ,   
       ,   

          
       ,      

    ,       

    (Orientation by back sighting) (Fig 9)

   B          'b'    
      A    ab     

   ,    BA    BA   
   BA   ,         

 'A'           

-  (NSQF-  2022)  1.6.31   
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   (Orientation by magnetic needle)

             
,              
         -      
              
        

-  (NSQF-  2022)  1.6.31   
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 (Construction)  1.6.32    
 (Surveyor) -     

     (Methods of plane table survey)

 :         
•      
•       
•       

       

•  

• 

•  

•  

/   (Radiation method)

             
            

               
          

(Fig1)

•    P            
       

•    P          

•      'P'      'U'     
  'P'    

•   'P'      'P'      

•               
  

•    'P'        A, B, C, D  E 
           

       

•      PA, PB, PC, PD  PE 

•              
  a,b,c,d,e  

:            
         

•              
         

  (Intersection Method)

•               
        

•              

•          

•              
              

 

•       ,   ,    
       

•               
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 (Procedure) (Fig 2)

•      A  B   ,     
       

•                
   'A'  ,       

A    

•              
    

•    'A'    ,  B    1,2,3 
          

•           b, 1,2,3    

•    AB       , 'a'  'B'    
     'ab'    

•      'B'    'b'   

•            'B'    
    'b'    B    

•    'ba'       ,    
       'a'        

•    'b'          
  ( ) 1,2,3,4 

•  ' '            
 1,2,3,4       

      (Traversing method of plane table survey)

 :          
•        
•          

 (Traversing)

•              
  

•              
    

•      ( )        
          

 (Procedure)

•       , , ,      (  
)

•         ,  "A'      
   ' '      ' '      

•               
   

•    ' '  ' '       

•   AB    'ab'        'b'  
       'B'    

•             
           

•        'B'   'b'   'B'    
         ,    
       'A'        

 

•     'B'  'C'   ,   

•   BC        'bc'  

•   'B'          

•        ,        
              

        

  (Check)

•              ' '  
  ,  ' '      ' '   ' '   

              
    ' '           

,            

•              ,   
             

             
    

-  (NSQF-  2022)  1.6.32   
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      (Resection method of plane table survey

 :          
•       

  (Resection Method)

•              

•               
       

•           ,  -  
    

•       AB  (  .1)

•          'ab'     
 

•    'B'        'B' b    
     'AB'        

   'A'          

•     'B'   'C'       
        

•      BC     'C'   
       'C'      

•             ' '   

•    ' '           

•    ' '     ' '      

•          ' '    , 
  ' '   ( ) ' '   

•              
    

                (Locate and plot new 
station point by two point and three point problem)

:         
•      
•       
•       
•        

•      

  (Resection method)

             ,   
   ,          

          

              
              

          ,  
          

            

1    

2    

   (Two point problem) :       
           

            
               

Fig 1 , A  B      , 'a'  'b'  
      

-  (NSQF-  2022)  1.6.32   
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'C'     'c'       'P' 
             

    'R'     

   (Three point problem) :      
            
            

               

Fig 2    A, B  C        
a, b  c        P    

 'p'      

        

1     (   )

2     (   )

3      

1       (Mechanical or Tracing paper 
method) :            

       ( ,   )    
  ( ,   )         
            
            

           , 
            

  (Mechanical method)

       

•     'T'   

•              
     

•               
't1'      'T'     (Fig 3)

•      1     ( 1   )  
 ,          

•             ,  
      ,         

      t1       'T' 
 (Fig 3)

•      

•              
        ' '    

•    ,            
B       .

         T   

 ,              
     

2       (Graphical or Bessel s method) 
:                

              

   (Bessel s method)

            
 

'T'             

         ' '     (P, 
P   )

    

 r              r   
  (fig 4, a)

Fig 4 b

       rp       
       R  R      (r, 

R   )

     P   Q       
PQ      rQ   d   

-  (NSQF-  2022)  1.6.32   
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Fig (4,c)

  dq   ,          Q 
              e.e 

(P  dq     PQ  Rr    

  P  P         
dq  p        P 

    ,   r     'R'  
            Rr 

 P    

3       (By trial and error method) : 
            

               
            

         

         ' ', ' '  ' '    
      ,         

             
            
             

           
           

 -    ,          
Aa, Bb  Cc     ,     (p)  

       (P)      
  

  A,B  C       
         

    

   (Lehmann s Rules) :

-  Aa, Bb  Cc       'P'    'p'  
A, B  C      

–     A,B  C       'p'   
Aa, Bb  Cc             

        (Fig 5(ii)  (iii))

-              
' '   ' '    ,     ' ' 

       ' '      
  (Fig 5(ii)  (iii))

-      P   'ABC'   ,    
  'abc'       'p'     
   (Fig 5(i))

        ,     
       ;-

-   -  'p'      ,   'p'   
           ,    

   (e)      (Fig 5 (ii) ))

-     ' '   'ABC'   ,   
             

      ,         
p       (e)      (Fig 5 
(iii)) 

    (Errors in plane tabling)

       ,

1   

2      

3   

-  (NSQF-  2022)  1.6.32   
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  (Instrumental Error)

–          

-        

–          

-         

-       

    (Errors of manipulation and 
sighting)

-      

-         

-          

-           

-                
 

-               

-         

   (Errors of plotting)

-              
  

-           

      

 (Advantages)

-      

-       ,      
  

-                
 

-         ,     
     

-       

-              

-             
      

-            

-        

 (Disadvantages)

-      -    ,  
        

-              
  

-               

-               

-             

-              
          

      (Testing and adjustment 
of plane table)

i  (Board)

         

   (Test and adjustment) and adjustment

•         

-  (NSQF-  2022)  1.6.32   
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•           ,     
     

ii           

 (Test)

•             

•            

•    180°          

•         900      
     

•              
  

 (Adjustment)

•       ,    (   )  
     

•               
      

iii     ( )      
 

 (Test) 

•               
  

•            

•      (End for end)

•           

•            

 (Adjustment)

 ,           

(iv)              
  

 (Test)

•      

•                 
    

•        

•    1800           
 

•          

 (Adjustment)

•       ,      ,    
             

•               

•            

(v)           

 (Test)

     (In case of plain alidade)

•          

•             
            

 (Adjustment)

•        ,       
  ( -        )

     (Incase of telescopic alidade)

 (Adjustment)

1           

2          

3           

4            

       (General 
instructions while surveying plane table)

          

•      , , ,       , 
          , , ,  

    

•            
         

•     ,        
           

  

•      (    )     
      ,     

•               
            
      

•        

             
      ,     

   

          
           

-  (NSQF-  2022)  1.6.32   
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 (Construction)  1.6.33    
 (Surveyor) -    

     (Determination of height by telescopic alidade)

 :         
•           
•                   
•     

•              
      

•    ' '          / (  
 )      

•                 
   

•           ' '   
   

•           

•            

•  ,         

•             
' '         

•             0  
-   

•   ( )       

•       ( )

•          
        

•            , 
 'Q'  

•         ,  'Q'  

•                 
   

•   'D'      'D'  

-      

-    = H = Tan  D

- Tan  D+H) 
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 (Construction)  1.7.34    
(Surveyor) -   

   (Introduction to theodolite)

:         
•       
•     
•    

 (Introduction)

           
               

     

•    

•   

• 

 -            
       

   (Classifications of theodolite)

      

1      

2 -  

      ,      
         180       

 ,            
       

   -    ,     
          180      
    -      

         
          

   (Designation of theodolite)

            
     ,  25     

      25  
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 (Construction)  1.7.35    
 (Surveyor) -    

     (Main parts of a vernier theodolite)

 :         
•       
•       
•       

 (Vernier theodolite)

  (Levelling head)

             
       

1    

2      

               
                

               
              

  (Shifting head) :       
              

,             
   

           
        

    (Lower plate and upper plate)

       0°  360°    
        

              
       (   )      
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   (Clamp and tangents)

        (Fig 2)      
             

   ,

1      

2      

3       

             
              

            
               
              
           ,    

              
         

  (Level tubes)

             
    - ,           

               
             

 (Telescope) (Fig 3)

            
    (         )  

          ,

i    (          )

ii   

iii      (     )

  (Vertical circle) (Fig 4)

            
             

     .

1       0°  90°     
    0° - 0°     

2       0°  90°     
   , 0° - 0°     

  ( ) ' '  ( )  (Index frame (or) ‘T  
frame (or) Vernier frame) (Fig 5)

         'T'     
             

         

              
               

             
 'C'  'D'   

 ( ) ' '  (Standards (or) ‘A  frame) (Fig 6)

      'A'         
         ' '      
       ' '      'T'  

         

-  (NSQF-  2022)  1.7.35   
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 (Tripod)

            
               

             
           

     (Fundamental axis and geometry of theodolite)

:         
•        
•       

    (Fundamental axis of theodolite)

  (Vertical axis)

            , 
  

  (  ) (Horizontal axis (Trunnion axis)

               
      

     (Line of collimation or line of 
sight) (Fig 1)

            
        .

   (Axis of telescope)

              
   (Fig 2)

      (Axis of plate level bubble)

             
 

    (Axis of the altitude level tube)

             
  (Fig 3)

-  (NSQF-  2022)  1.7.35   

  (Plumb bob)
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   (Geometry of the theodolite)

             
   :

1            .

2        

3        

4            

 -    (Theodolite - definitions and terms)

:         
•         
•           
•     

     (Definitions and other 
technical terms)

 (Centering)

            
             

             
     

 ( )  ( ) (Transiting (or) reversing 
(or) plunging) (Fig 1)

      180°        
    -        

      

 (Swing) (Fig 1)

    ,         
          

           

            

  (Telescope normal)

              

         

  (Telescope inverted)

              
         

         (Face left and 
face right observations) (Fig 2)

             
          

              
           

  (Changing face)

               
     

    (A set of observation) :    
  ;        

  (Double sighting) (Fig 3)

   ,        
       

    (Least count (L.C.)

       
-  (NSQF-  2022)  1.7.35   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



166

  (Lining in)

            
  ,         ,  

  

     (Unplacing and placing of theodolite)

:          
•      
•     

    (Taking out theodolite from 
the box)

             
              

             
             

                
 

    (Placing theodolite in the box)

            
 

     ,   

1     

2     

3      

4      ,          
         

  (Balancing in)

             
   ,          

(  )      .

-  (NSQF-  2022)  1.7.35   

Fig 1

S
U

N
22

38
11

DIGITAL THEODOLITE BOX
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 (Construction)  1.7.36    
 (Surveyor) -    

    (Temporary adjustments of theodolite)

:         
•        
•     
•     

   (Temporary adjustments 
of a theodolite)

            
             

          ,

1   

2   

3    

4   

a       

b      

1   (Setting up)

            
             

             
             

              
        

       

2   (Centering)

                
            

           

  ,         
   .

          
   

3    (Levelling up)

             
     .

4   (Focussing)

           

5      (Focussing the eye piece)

     15        
            

              

6       (Focussing the objective)

               
  

                 
              

                
             

             
       

    (Permanent adjustments of theodolite)

:          
•     
•        
•       

  (Permanent adjustments)

       -   
         

  

           
            

          ,  
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   ,          

            
       

         

1    (Plate level test) :     
              

  

2     (Cross hair ring test) :   
              

3   (Collimation test) :      
  

4   (Spire test) :       
   

5    (Bubble tube adjustment) :   
        

6    (Vertical ARC test) :    
             

1    (Plate lever test)

   (Relation established) :     
        

     ,        
               

              

 (Test) :    ,      
    180°          

 ,              
,          

(Adjustment) :         
               

        

2    (Cross-hair ring test)

 :  -         

 (Test) :          
             

              
,              

   ,          

 (Adjustment) :       
 , -             

  ,           
       

          
  ,         
  

3     (Collimation in azimuth test)

   (Relation established) :     
          ,    

              
     ,        
          (Fig.1) 

 (Test) :           
           60  
           ,  

  ,           
     

            
            ,   

              , 
     :

 (Adjustments) :        
              
             

              
             I  

,   A    F1      n  
   ,      ,     n 

              
              

            ,  
  ,       , F2,    

              
             

4   (Spire test)

   (Relation established) :   

            
               

 (Test) :           
 60°  70°          

             

-  (NSQF-  2022)  1.7.36   
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(Adjustment) :           
              

              
,              

            ,     
             

       (Fig 2) 

5     (Bubble tube adjustment test)

   (Relation established) :    
             
           

 (Test) :           
60               

              
         ,      

 (Adjustment) :         
             

     

6  ARC  (Vertical ARC test)

  (Desired relation) :       
  ,       

 (Test) :         
             

          ,    
  

 (Adjustment) :         
               
    

-  (NSQF-  2022)  1.7.36   
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 (Construction)  1.7.37    
 (Surveyor) -    

 -    (  ) (Theodolite - measuring horizontal angle - 
ordinary method)

:         
•     
•      
•         

  (Ordinary method)

              
          (Fig.1).

   , P  Q      "O'   
       A  00° 00  00”  

            ,  
              

             
             

           

    (Advantages of ordinary method) 

1              
    

2             
    

    (Point to remember)

1          

2            
     

3    ,          
       

4           
(  )           

  (  )    

5               
  ,          
 ,       

6               
             
     

 -    (  ) (Theodolite - measuring horizontal angle - 
repetition method)

:         
•      
•      
•            

  (Repetition method)

              
              

     -          
         ,    

  

   , P  Q      'O'   
(Fig 1)        A  00° 00  
00”          (Fig 1)    , 
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,    'P'       ,    
           

         (fig 2)    
       

  ,    ' '    , 'n'   
      = (n x ) ÷ n

    (Advantages of repetition method)

1             
        

2              
    

3             
    

4                
          

5              
   

6          

         (Errors which are not 
eliminated by this method)

1   

2     

3      

    (Points to remember)

1      3   

2     , 5  6    

-  (NSQF-  2022)  1.7.37   

3    360°       

4           

5            
     

 ,    (Face left, right swing 
observation)

    (Fig 1)

   = 3.

 56  50” 3       

 ,    (Face right, left swing 
obsevation) (Fig 2)

   

   = 3.

 56  50” 3       

        =
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 (Theodolite) -   (measuring horizontal angle)   
(reiteration method)

:         
•   
•     
•           

  (Reiteration method)

               
        'O'    POQ, QOR 

ROS  SOP     A     , 00° 00' 00", 
  P          

   (  )      Q, R,  S  
              

     P         
   (         ),  

            
,       

        (  )  
         -     

 

POR   POQ  QOR       
        -    

             

      360°           
             

   

  ' '         
    

    (Points to remember)

1            
        

2      ,       
    ,    

3            
   

4             

5             
 (      ).

 (Theodolite) -  (errors)

:         
•    
•     
•          

-  (NSQF-  2022)  1.7.37   

 (Errors)

             

1  

2  

3  
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1   (Instrumental errors) :    
            

  

i            

ii   

a   ,       :  
      ,        

              
         

  (Elimination) :     

b         :     
          

  (Elimination) :         
  

c          :  
            

     ,       
    

  (Elimination) :         
  

d        (Eccentricity of 
inner and outer plate axis) :   (    

)    (     )     
 ,   

  (Elimination) :        
    

e    (Eccentricity of vernier) :   
   ,     180°,     

180°     ,    ,   
    ,        
   

f     (Imperfect vertical circle vernier) 
:       ,      

       

  (Elimination) :       

g   (Imperfect graduations) :     
             

 ,            
             

 

   (Minimizing error) :      
           
   

2   (Natural errors) :      
,        

a   (Temperature effect) :     
             

          
        

  (Minimizing error)

i            
  .

ii       

b       :        
           

    (Avoiding error)

i        

ii     

c   (Refraction effect) :      
    

    (Avoiding error)

 ,   ,         
          

d     (Unequal settlement of tripod) 
:    ,          

   (Avoiding error)

i       

ii           

iii      

iv            

3   (Personal errors) :     
            

 -           
     

a      (Error due to inaccurate 
centering) :         

,             
           

-  (NSQF-  2022)  1.7.37   
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       1'      
35      1  

             
              

b      (Error due to inaccurate 
levelling) :            

,              
   -           

            

c    (Slip in screws) :       
                

              
    

                

d       (Improper use of 
screws and tangents) :        

            , 
        .

 -            , 
            

,        

             
 

             
       

e       (Improper setting and 
reading of the verniers):       

•          

•              
 

•         

•          

             

f   (Inaccurate sighting) :      
 ,           
             

   

             
           

g      (Level bubble not centered):  
    -         

         

h  (Parallax) :         
             

       

 (Mistakes)

          
  :

1     

2    

3    

4      

5        

6        

7          

8     360°        
          

-  (NSQF-  2022)  1.7.37   
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 (Construction)  1.7.38    
 (Surveyor) -     

    (Laying off a horizontal angle)

:         
•          
•          
•          

    (Laying off a horizontal angle)

  (Ordinary method)

-            
         . 

  POQ  60°35 40”   ,   fig 1  
  

  O      A  00" 00'00"   
               

             
             

  A     60° 35 40”        
             

             

Fig 1       

  (Repetition method) 

             
      -      

    ,         
   P, O  Q1    Q  Q1   
      Q        

,      (      
   )          

   60°35 45”         
     60°35'45        
      60°35'40" = 05" 

    ,          
             , 
          100   

100          05”    
    , 

=  x      

     = (       
 ) 

= 100 x [ (05 / 3600) x (  / 180)]

= 0.0024 m 

Q1   QQ1    0.0024       
        ,     

   ,  0.0024       
  

         

Fig 2      
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 (Construction)  1.7.39    
 (Surveyor) -   

 -     (Theodolite - measuring vertical angle)

:         
•     
•        
•       

    (Measurement of vertical angle) 
(Fig 1 and 2)

               
              

        ,      
     (+)  

        ,      
        (-)

            
            
            

         

          
              
          

1             
      

2               
    

3    90°          
       ,      
   

4               
    

5    90°           
 

6              
      

7    180°          
          

8           

            
          

             
       

    (Points to remember)

1   'C'   'D'   

2           

3             
     ,      
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 (Theodolite) -      (deflection angle and direct angle)

:         
•   
•          
•   
•        

 ,  ,          
            

     

   ,    3         
     

  (Deflection angle)

             
    0°  180°          
    ,  , ,    

      (Right deflection and left 
deflection angle)

             
(Fig 1)

             
  (Fig 1)

            
             
            

-             
  (Fig 1  AB  EF)       

     

    (Points to remember)

1            

2  360°              
 

3        'R'  'L'     
'R'       'L'      

4          ,     
  

  (Direct angles)

             
     0°  360°       

        

-             
 Fig 2    (AB  EF)      

      

    (Points to remember)

1          

2          ,      
 

-  (NSQF-  2022)  1.7.39   
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 (Construction)  1.7.40    
 (Surveyor) -   

 (Theodolite) -     (prolonging a line)

:         
•       
•        
•         

     (Prolongation of a straight line)

-             
              

1    I:    'A'   ,   'AB'   'B' 
             'B' 

       'C'      
'B'             
'D'              

        (Fig 1)

             

2  II:    'AB'       'A' 
   'B'       'C'   'B' 
        'D'     
              

   (Fig 2)

              
      

3  III-  (Double sighting):     
        'AB'    
   ' '     ' '     
    C1        
 ' '  ,     2    
          C1  C2 

   C1  C2     C    
               

(Fig 3)
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 (Construction)  1.7.41    
 (Surveyor) -   

  (  ) (Trignometric levelling) (Indirect levelling) 

:         
•     
•      
•         
•       

             
            

            
           

        
            

     ,        
     

 1.    

 2.     ,        
    

 3.     ,       
      

 1 (a) (Fig 1)

    -  (Base of the object accessible 
- the object vertical) 

 AB   ,

D        , 

S, B.M         

h        

       

 BCD 

BC = CD x tan  

h = D x tan  

R.L. of B = R.L. of B.M. + S + h

= R.L. of B.M. + S+D tan  

   O           
100.000        ,   0.745    

 A  O      19.950    A   
       A  RL  

 (Fig 2)

 = 

D = 19.950 m

S = 0.745 m

h = D x tan  

 = 19.950 x tan 

 = 7.160 m

R.L. of A = R.L. of B.M. + S + h

 = 100.00 + 0.745 + 7.160

 = 107.905 m
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 1 (b) (Fig 3)

    -    (Base of the object 
accessible - the object inclined)

  AF    , x        F'  
    O1  O2  A      , D1  

D2    O1  O2        S1 
 S2, B.M           O1 
 O2 ,      O1  O2    

O1 = B.M + S1 + h1       F  RL

= R.L of B.M. + S1 + (D1 + x) tan     Eq (1)

O2 = B.M + S2 + h2       F  R.L

= R.L. of B.M. + S2 + (D2 - x) tan    Eq (2)

 (1)   (2)  

F  RL   x          

R.L. of F = R.L. of B.M. + S1 + (D1 + x) tan 

R.L. of F = R.L. of B.M. + S2 + (D2 - x) tan 

 2 

    -         
   (   ) (Fig 4)

           ,   
             

           

    ,

       

    ,

h   PQ' 

S, B.M     ,

     O1        

d        

Fig 4   , 'H'   'S'      

 O1Q'P   h = D tan 1     Eq (1)

 O2Q'P    h = (D + d) tan 2   Eq (2)

R.L. of P = R.L. of B.M. + S + h

       

  

  O1  O2   

  O2  O1   

    

  O1  O2   

-  (NSQF-  2022)  1.7.41   
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Fig 5.  : O1 O2   

h1 - h2 = Q Q  =  S1 - S2 = S

 O1Q P, h1  = D tan 1   Eq (1)

 O2Q P, h2  = (D + d) tan 2   Eq (2)

 1  2 

R.L. of P = R.L. of B.M. + S1 + h1 or

R.L. of P = R.L. of B.M. + S2 + h2

  O2  O1   

Fig 6     O2 O1   

h1 - h2 = Q Q  = S2 - S1 = S

From triangle Q1Q P, h1 = D tan 1   Eq (1)

 Q2Q P , h2 = (D + d) tan 2  Eq (2)

 1  2 

R.L. of P = R.L. of B.M. + S1 + h1 or

R.L. of P = R.L. of B.M. + S2 + h2

     (Instrument axes at different 
levels)

       (S2 - S1)     
  B.M             

  

Fig 7   :         
 

  O1      P     

       O2  

  O2      P     

O1    Y      

  O1  O2         S 

   S = h2 - h1

   O2 = h - v   O1  

= d tan 3 - y

S = d tan 3 - r + h

Hence R.L. of P = R.L. of B.M. + S1 +S+h1

= R.L. of B.M. + S1 + d tan 3 - y + h + h1

           
   

Instrument
station

Staff reading
on BM

Angle of
elevation

O1

O2

1.035

0.915

20°00 00

13°00 00

BM    100.000     20.00  
      A    A  RL 

-  (NSQF-  2022)  1.7.41   
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S1 = 1.035 m, 1 = 20°00 00

S2 = 0.915 m, 2 = 13°00 00

RL of BM = 100.000 m

d = 20.00 m

S = 1.035 -0.915 = 0.120 m

        A       
      

 O1 O2 (   ,     )   
 (Fig 8)

So D = (d tan 2- S)/ (tan 1- tan  2)

= (20 x tan 13°00 00  0.120)/(tan 20°00 00   tan 13°00 00 )

= (4.61 - 0.120)/(0.3639 - 0.2308)

= 33.78m

 h1= D tan 1

= 33.78 x tan 20°00 00  = 12.297 m

RL of A = RL of BM + S1 ÷ h1

= 100.000 + 1.035 + 12.297 = 113.332 m

or, RL of A = RL of BM + S2 + h2

h2 = (D+d) x tan 2 = (33.78+20) x tan 13°00 00

 RL of A = 100.000 + 0.915 + ((33.78 + 20) x tan 13°00 00

   P  R      Q      

1        P       
  1  Q  

2  R               
RPQ1  ,  P    O1  

3 BM      'S'      

4        2  1 

 AQ  A        , Q' Q    

 AQQ' , QQ =h1 = D tan 1

 PRQ1 , PQ1R = 180° - ( 1+ 2)

  ,

-  (NSQF-  2022)  1.7.41   
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 (Construction)  1.7.42    
 (Surveyor) -    

  (   ) (Traverse survey) (Closed and open)

:         
•     
•     
•        

 (Traverse)

          
        ,     
   

            
  

        

•    , 

•    , 

•    ( ) 

•     

•  , 

•  

             
 ,       ,      
     

    (Use of traverse surveying)

•         

•          

•           

•         

•              

•  ,            
 

•         

   (Types of traverse)

     :

•  

•    

  (Open traverse)

  (Fig 1)            
           

              
             
       , 

1         

2             
       ,

1              
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2            
      

   ,       
            , 
        

             
           

Fig 1   

  (Closed traverse)

  (Fig 2 (a)  (b)          
        ,      

(2n-4)90     ,  n    

            
   , 

              
           

Fig 2 (a)    ABCDEA        
                

           

Fig 2 (b)    ABCDEF    -   
                
       

-  (NSQF-  2022)  1.7.42   
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 (Construction)  1.7.43   
 (Surveyor) -         

   (Classification of traverse)

:         
•           
•    
•          
•          

         

          :

•   

•   

•    

•   

   (Methods of traversing)

              
             

      

  (Chain traversing)

                
           
            

    

             
  ,           
 

  (Compass traversing)

            ,  
            
     

   (Plane table traversing)

             
           

  (Theodolite traversing)

   ,          
     

      (Measurement of 
theodolite traverse lengths)

    ,        :

•  ,

•  ,

•   ,

•   

   ,          
    

     (Measurement of theodolite 
traverse angels)

    :

•   ,

•   ,

•   ,

•    

•   

   - I (Theodolite traversing methods - I 

:         
•      
•     
•       
•         

  (Theodolite traversing)

             
       :

•   

•   

•   
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•   

•   

•  

   (Loose needle method)

  ,           
           

             
         ,       
             

              
     

   (Fast needle method)

  ,           
            

              
            

        :

•     

•     

•   

     (Direct method with transiting)

  ,           
            ,  

            
         B     

        AB    

          B    
            , 

         ,  AB 
         ,   C   

    ,  BC    

            
        

     (Direct method without transiting)

             
   B    ,    ,  

  C           
             

180°00'00"     180°00'00"       
180°00'00"     180°00'00"  

   (Back bearing method)

             
              
              

    AB         
      A.    ,  

      C    ,  
BC             

        

            
      ,      

             

   - II (Theodolite traversing methods - II)

:         
•     
•       
•      
•    

   (Included angle method)

               
       ,   A,   
            

,   AB           
 ,            

             
,              , 

               
             
     ,          
        ,     
          

-  (NSQF-  2022)  1.7.43   
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      (2n-4) x 90°    

            
       (2n+4)x90°    

Fig 1   

   (Direct angle method)

(    ,      )

               
             

,   A ,        
         ,   

AB            ,  
            

       ,   B  A 
          , A  

        ,  C     
            

     -         
  

            
 

   (Deflection angle method) (   , 
     )

              
             
     ,   A,      
         ,   AB   

         ,    

             
    ,    B.  A      
  A       ,  

        ,      
         C     
           

             
           

Fig 2    

-  (NSQF-  2022)  1.7.43   

  (Azimuth method)

              
,              

 ,      ,      
            

         ,  
           

  ,    ,       
             
            

         Fig 3    
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   (Theodolite traversing phases) 
:         

•       

-  (NSQF-  2022)  1.7.43   

  (Traverse phases)

•  

•     

•     

•       

•   

•         

  (Reconnaissance)

             
    

    (Selection of traverse stations)

            , 
      ,   ,    

       

    (Marking of stations)

         ,      
               

          

      (Measuring linear and angular 
measurements)

     

  (Locating details)

              
                
            

        (Plotting and 
adjusting closing error)

               
      

  (Closing error) 

:         
•      
•       

  (Closing error)

-             
 "     : 

              
       

     ,       ,  
        ,    

      ,  L = 0  D = 0

     ABCDA  ,   
      

Fig 1      

 A'A   

        A'A      
  A' x Ax  A'yAy 

        , D = 
AxBx+BxCx-CxDx-DxA'x=A'xAx   

        , L 
=(ByCy+CyDy)-(AyBy+DyA'y) = A'yAy. 

 A'xAx, Ox   A'yAy, Oy ,    , AA'Z, 
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AA' =   = E = 

  

        

tan =     = D/ L

            
  

-             
        

    = (  ) ÷ (   )

Fig 2      

        

tan =     = D/ L

            
  

-             
        

    = (  ) ÷ (   )

Fig 2      

 &  (Latitudes and departures)
:         

•    
•    
•           
•  ( )        

   (Latitudes and departures)

    -      

   (   )         
    (   )       

 

    -      

   (  )           
   (  )        

   WCB     ,    
       

OA  Latitude     = Ia Cos 1 (+)

OA  Departure   = Ia Sin (-)

OB  Latitude     = Ib Cos 2(+)

OA  Departure     = Ib Sin 2 (+)

OC  Latitude      - Ic Cos 3 (-)

OC  Departure      - Ic Sin 3  (+)

OD  Latitude     = Id cos 3  (-)
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Solution
Line Length (m) W.C.B. R.B. Coordinates

45°00'00" N45°00'00"E Latitude = 100 x cos 45°00'00" = +70.71 m

Departure = 100 x sin 45°00'00" = + 70.71 m

135°00'00" S45°00'00"E Latitude = 100 x cos 45°00'00" = -70.71 m

Departure = 100 x sin 45°00'00" = + 70.71 m

AB          100 225°00'00" S45°00'00"W Latitude = 100 x cos 45°00'00" = -70.71 m

Departure = 100 x sin 45°00'00" = - 70.71 m

315°00'00" N45°00'00"W Latitude = 100 x cos 45°00'00" = +70.71 m

Departure = 100 x sin 45°00'00" = - 70.71 m

 Line Length(m) W.C.B R.B Coordinates (m)

            Latitude   Departure

Northing Southing Easting Westing

+ - + -

AB 100 45°00'00" N45°00'00E" 70.71 70.71

135°00'00" S45°00'00"E 70.71 70.71

225°00'00" S45°00'00"W 70.71 70.71

315°00'00" N45°00'00"W 17.0717.07

-  (NSQF-  2022)  1.7.43   

OD       = Id sin 3  (-)

 I             

        A      
  AB   ,  WCB <45°00'00", <135°00'00", 

<225°00'00"  <315°00'00"  .
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 (Construction)  1.7.44    
 (Surveyor) -   

      (Checking balancing the traverse)

:         
•       
•              

    (Balancing the traverse)

             
          , D = 0,  L = 0  
    

           :

1         .   

2             
     EDM   

3         .  EDM 
           

   

            
             

       ,      
       , 

  (Mathematical methods)

1       

2     

 (Graphical methods)

1   

2   

   (Bowditch s method)

    C.F          
     

             
      ,  'I'    

   =  x    (    
 ) ÷ (    )

    =     x (   
  ) ÷ (    )

        
      

 N> S,          
        

 E> W,         
        

             
           

           
             

2     (Transit rule method) 

           ,   
             

,      ,      
        

   =  x    (    
 ) ÷ (    ) 

   =     x (    
 ) ÷ (    ) 

        
      

 N> S,          
       

 E> W,         
        

     (Plotting a traverse survey)

     ,       
   

  

             
     ABCDA       
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Line Length(m) Included angle W.C.B

AB 250 <A=95°00 00” 140°00 00

BC 650 <B = 75°00 00” -

CD 120 <C = 125°00 00” -

DA 700 <D = 70°00 00” -

 

      =95°00'00” + 75°00 00” + 125°00 00” 
+ 70°00 00” = 365°00 00”

     = (2n-4) x 90° = (2x4-4) x 90° = 
360°00 00”. 

 = 365°00 00” - 360°00 00” = +05°00 00”

    - (05°00'00"/4)      
,  -01°15'00"  

       

<A = 95°00 00” - 01°15 00” - 93°45 00” 

<B = 75°00 00” - 01°15 00” - 73°45 00” 

<C = 125°00 00” - 01°15 00” - 123°45 00” 

<D = 70°00 00” - 01°15 00” - 68°45 00” 

   (Calculation of  Bearings)

BC   =  AB   + <B -180°00 00” = 140°00 00” 
+73°45 00” -180°00 00” = 33°45 00”

CD   =  BC+< C   -180°00 00” = 33°45 00” 
+123°45 00” -180°00 00” = 337°30 00”

A   =  CD  <D -180°00 00” = 337°30 00” 
+68°45 00” -180°00 00” = 226°15 00”

AB   =  DA+<A   -180°00 00” = 226°15 00” 
+93°45 00” -180°00 00” = 140°00 00” (check)

Line Length(m) W.C.B R.B

AB 250 140°00 00” S40°00 00 E

BC 650 33°45 00” N33°45 00”E

CD 120 337°30 00” N22°30 00”W 

DA 700  226°15 00” S46°15 00”W

  (Consecutive coordinates)

B    

 Latitude = 250 x Cos 40°00 00” = -191.5111 m

 Departure =250 x Sin 40°00 00” = +160.6969 m

C    

 Latitude = 650 x Cos 33°45 00” = +540.4552 m

 Departure =250 x Sin 33°45 00” = +361.1206 m

D    

 Latitude = 120 x Cos 22°30 00” = +110.8655 m

 Departure =120 x Sin 22°30 00” = -45.9220 m

A    

 Latitude = 700 x Cos 46°15 00” = -484.0591 m

 Departure =700 x Sin 46°15 00” = -505.6547 m

Latitude Depature

B -191.511 160.6969

C 540.4552 361.1206

229.54-5568.011D

A 484.0591 -5056547

total 6513207 -6755702 5218175 -5515767

-24.2495 -29.7592

, L = -191.5111+540.4552+110.8655- 484.0591 = -24.2495 
m

D = +160.6969+361.1206 - 45.9220 - 505.6547 =                                      
-29.7592m 

   , 

 , e = 

 = 

 = 38.4168 m 

     = tan-1( D/ L)

= tan-1(29.7592/24.2495)  

= 50°49'30" (SW ,  L  D  )

:            
    ,           

    

 

   ,  (  )   =  (  ) 

-  (NSQF-  2022)  1.7.44   
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   x (      (  )) ÷(   
  ( )

 AB 

   = 24.2495 x (191.5111/1326.891) = -3.4999  
( S< N,            

 ) 

    = 29.7592 x (160.6969/1073.394) = +4.4552 
 ( W> E,           

   ) 

 BC 

    = 24.2495 x (540.4552/1326.891) = +9.8770 

    = 29.7592 x (160.6969/1073.394) = +10.0118 

 CD 

    = 24.2495 x (110.8655/1326.891) = +9.8770m

   = 29.7592 x (45.9220/1073.394) = +1.2731 

 DA 

   = 24.2495 x (484.0591/1326.891) = +8.8463 

   = 29.7592 x (505.6547/1073.394) = +14.0189 

    (Corrected consecutive 
Coordinates) 

AB

191.5111 - 3.4999 = 188.0111 m 

160.6969+4.4552 = 165.1521 m 

BC 

540.4552 + 9.8770 = 550.3322 m 

361.1206 + 10.0118 = 371.1324 m 

CD 

110.8566 + 2.0261 = 112.8916 m 

45.9220 - 1.2731 =44.6488 m 

DA

484.0591 - 8.8463 = 475.2127 m 

505.6547 - 14.0189 = 491.6357 m 

  (Independent Coordinates)

 A    500,500 ( , ) , 

B   

Latitude = 500.00000 - 188.0111 = 311.9889 m (southing is 
negative so subtraction) 

Departure =500.0000 +165.1521 = 665.1521 m (easting is 
positive so additition) 

C   

Latitude =311.9889 + 550.3322 = 862.3211 m 

Departure = 665.1521 + 371.1324 = 1036.2845 m 

D  

Latitude = 862.3211+112.8916 = 975.2127 m 

Departure = 1036.2845 - 44.6488 = 991.6357 m 

A   ( ) 

Latitude = 975.2127 - 475.2127 = 500.0000 m 

Departure = 991.6357 - 491.6357 = 500.000 m 

            

-  (NSQF-  2022)  1.7.44   
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 (Corrections)

     ,    =  (  
)    x (     ) ¸ (    

)

 AB 

   = 24.2495 x (250/1720) = -3.5246m (SS>SN,  
          )

    = 29.7592 x (250/1720) =+4.3254m (SW>SE, 
             ) 

 BC 

    = 24.2495 x (650/1720) = +1.6918m

    = 29.7592 x (650/1720) =+11.2462m

 CD 

    = 24.2495 x (120/1720) = +9.1640m 

    = 29.7592 x (120/1720) = -2.0762m

 DA 

    = 24.2495 x (700/1720) = -9.8689m

    = 29.7592 x (700/1720) =12.1113m

      

AB 

191.5111 - 3.5246 = 187.9864 m 

160.6969 + 4.3254 = 165.0223 m 

BC 

540.4552+9.1640 = 549.6192 m 

361.1206 + 11.2462 = 372.3668 m 

CD 

110.8655 + 1.6918 = 112.5573 m 

45.9220 - 2.0762 = 43.8457m 

DA 

484.0591 - 9.8669 = 474.1901 m 

505.6547 - 12.1113 =493.5434 m

  (Independent Coordinates)

 A    500,500 ( , )  , B  

Latitude = 500.0000 - 187.9864=9864 = 312.0136 m 

Departure = 500.0000+165.0223 = 665.0223 m 

C   

Latitude = 312.0136 + 549.6192 = 861.6328 m 

Departure = 665.0223 + 372.3668 = 1037.5189 m 

D   

Latitude = 862.3211+112.5573= 974.1901 m

Departure = 1036.2845 -43.8458 = 993.5434 m 

A   ( ) 

Latitude = 974.1901 - 474.1901 = 500.0000 m 

Departure = 993.5434 - 493.5434 = 500.000 m 

-  (NSQF-  2022)  1.7.44   
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 (Construction)  1.7.45    
 (Surveyor) -   

     (Preparation of gales traverse tables)

 :         
•     

       (Gales traverse table is given 
below)

Gale’s  Traverse Table

Traverse
legs

Angles Corrected
Angles

W.C.B. Reduced
Bearing

Le
ng

th
s

St
n.

Consecutive
Co - ordinates Corrections

Lat Dep. Lat Dep.

Co
rr

ec
tio

ns

N S. E. W. N. S. E. W.
95°24’

88°42’

88°12

88°12’

360°24’

PQ

QR

RS

SP
Sum

-6’

-6’

-6’

-6’

-24’

95° 18’

88° 36’

88° 06’

88° 00’

360° 00’

86° 42’

178° 06’

270° 00’

02° 00’

N86°42’E 250

SI°54’E 123

N90°00’W 256

NO2°00’E 108

737

P

Q

R

S

107.97

14.39

0.00

122.94

3.77

249.57

4.12

+0.26

+0.03

+0.00256.00

-0.29

-0.01

-0.71

-0.01

+0.73

122.36 122.94 257.46 256.00
L = -0.58 B = +1.46

  = tan-1                          (1.46/0.58)

                                = S68°20 E

  = 

   = 737m

   =           1.57             1

          737    =    469.43

    (Calculation of independent Co - ordinates)

 :         
•    
•     

              
  ,        

        ( )     
,           

       

     

     ,         
           

   

            
             
  

      

    (  ) =     (  ) 
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    (Advantages of independent co 
ordinates)

             
    

          

             
        

          

             
         

            
  

       

    ,        
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 (Construction)  1.7.46    
 (Surveyor) -  

       (Computation of arch using co - ordinate)

:         
•   ,  W.C.B      
•     
•     

1

Line and length (m)

Point

Angle

Correction

Corrected angle

W
C

B

2
3

4
5

6
7 RB

C
on

se
cu

tiv
e

co
-o

rd
in

at
es

N
S

E
W

N
S

E
W

N
S

C
or

re
ct

io
n

C
or

re
ct

io
n

co
ns

ec
ut

iv
e

co
-o

rd
in

at
es

PQ 25
0

QR 12
3

RS 15
6

SP 10
8

SU
M

P Q R S

95
°2

4’

88
°4

2’

88
°1

2’

88
°0

6’

36
0°

24
’-6

’

-6
’

-6
’

-6
’

-2
4’

95
°4

2’

88
°3

6’

88
°0

6’

88
°0

0’

36
0°

00
’86

°4
2’

17
8°

06
’

27
0°

00
’

2°
00

’

N8
6°

42
’E

S1
°5

4’
E

N9
0°

00
’W

N0
2°

00
’E

10
7.

97

14
.3

9

0.
00

12
2.9

4

+0
.26

+0
.03

+0
.00

3.
77

24
9.5

7

4.
12

25
6.0

0

0.2
9

-0
.0

1

-0
.7

1

-0
.0

1 +0
.7

3

10
8.

23

14
.4

2

+0
.0

0

12
2.

65

E 3.
76

24
8.

86

4.
11

12
2.

36
12

2.9
4

25
7.4

6 2
56

.00
+0

.2
9-

0.
29

-0
.7

3
+0

.73
12

2.
65

12
2.6

5
25

6.
73

W
N (Y

)
E (X

)

In
de

pe
nd

en
t

co
-o

rd
in

at
es

25
6.7

3

15
0.0

0

16
4.4

2

41
.7

7

41
.7

7

10
0.0

0

34
8.8

5

35
2.9

6

96
.2

3

25
6.7

3

-0
.5

8
+1

.4
6

+0
.5

8
-1

.4
6

0
0

Re
m

ar
k:

 A
ll i

nt
er

io
r a

ng
le

 a
nd

 b
ea

rin
g 

of
 P

Q
 o

bs
er

ve
d 

co
rre

ct
io

ns
 a

re
 a

pp
lie

d 
by

 tr
an

si
t r

ul
e 

as
su

m
ed

N
ow

, A
re

a 
= 

1/
2[

y 1(x
2-x

n)+
y 2(x

3-x
1)+

y 3(x
4-x

2)+
...

..y
n(

x 1-x
(n

-1
))]© N
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 (Construction)  1.7.47    
 (Surveyor) -     

     (Calculation omitted measurements) 

:         
•       
•          

   ,           
 , -           
              
     ,           

    ,    ,      
      ,  L  D   

        , 

     = 

     = tan-1 (D/L)

           :: 

1          

2              

3       

4        

         (Length or bearing 
or both of a line omitted) : 

   ABCDFA   ,    ,  
              

          ,    
     ,         

    DE         
     L'  D  

 DE   = 

 DE  , tan = D'/ L'
  (Exercise)

     ABCD         
     

Line Length (m) Bearing I n c l u d e d 
Angle

AB

BC

CD

DA

150

120

250

120

30° <A=110°

<B=63°

<C=130°

<D=53°

    

 1.   :          

 : 

        <A +<B+<C +<D = 110° 
+63°+130°+53° = 356°. 

  = (2n-4) x 90°, n=4, so (2x4) x 90° = 360°. 

Error is 356° -360° = 4°

 = +4°

         (4x°/4) = +1° 

<A = 110° +1°  =  111° 

<B = 63° +1°  =  64° 

<C =130° +1° =  131° 

<D = 53° +1° =  54° 

  360°

AB   30° 

AB    180°+30° = 210° 

<B = 64°

BC   = 210° +64°= 274°

BC    274° - 180° = 94°  

<C = 131°

CD   = 94° + 131° = 225°

CD    225° - 180° = 45° 
<D = 54° 
DA   45° + 54° = 99°  
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Line Length (m) Bearing Included Corrected FB RB         Latitude            Departure

 Angle )-( W)+( E)-( S)+( NelgnA

AB 115 30° <A=110° <A=111° 30° N 30°E 99.59 57.5

BC 50 <B=63° <B=64° 274° N 86°W 78.9484.3

CD 150 <C=130° <C=131° 225° S 45°W 106.06 106.06
DA 100 <D=53° <D=54° 99° N 81°E 15.64 98.76

118.71 106.06 156.26    155.93
             +12.65                 +0.33

   =

            

 ABCDEF , ED    FE     

 D  F    ,      ABCDEF  
 DF, Ldf           

   

DE  DF     FDE      FDF, 
Lfe, Ldf   D  

<f = 180° - (<d+<e)

 < e = sin-1 [(Ldf x (sin d /Lef)]

Lde = (Lef / sin d ) x sin f         
        

Fig 2.             

 

     ABCDEA      
     

Line Length(m) Bearing

AB 400 100°00'00"

BC 600 30°00'00"

CD 580 30°00'00"

DE - 245°00'00"

EA 592.07 -

 (Fig 3, 4)

 DA       ABCDA  

B   

Latitude = 400 x Cos 80°00 00” = +69.459 m 

Departure = 400 x Sin 80°00 00” = +393.923 m 

C   

Latitude = 400 x Cos 30°00 00” = +290.615 m 

Departure = 600 x Sin 30°00 00” = +300.000 m 

D   

Latitude = 580 x Cos 60°00 00” = +290.00 m 

Departure = 580 x Sin 60°00 00” = -502.294 m 

Line Length(m) Bearing RB
AB 400 100°00'00" S80°00'00" E

BC 600 30°00'00" N30°00'00" E

CD 580 30°00'00" N60°00'00" W

DE - 245°00'00" S65°00'00" W

EA 592.07 - -
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Line Length (m)        RB Latitude (m) Departure (m)
N (+) S (-) E (+) W (-) s

AB 400 S80°00'00"E 69.459 393.923

BC 600 N30°00'00" E 000.003516.915

CD 580 N60°00'00" W 492.205000.092

492.205329.396954.96516.908latoT

�           +740.156              +191.629

L = LDA + (+740.156) = 0

 LDA = 740.156 m

D = DDA (+191.629)m 

DA   = 

= 764.56 m 

DA  = tan-1 (191.629/740.156) = 14°30 55” (S-W 
quadrant) - Quadrant from the sign of LDA  DDA  DA  WCB= 
194°30 55 . , AD  = 14°30 55”. 

   ADE 

 = DE   - DA  

245°00 00” - 194°30 55” = 50°29 05

    ADE , 

   , 

  

= Sin-1 (AD/AE) x Sin  = (764.56/592.07) Sin 50°29 05” = 
85°00 26” 

 =180°00 00” - ( + ) = 180°00 00” - (50°29 05” + 85°00 26”) 
= 44°30 29”

DE = AD (Sin / Sin ) = 764.56 x (Sin 44°30 29” / Sin 85°00 26”) 
= 538.00 m 

ED  = DE  - 180°00 00” = 245°00 00” 
-180°00 00”  = 65°00 00”

ED   = ED  + <  = 65°00 00” + 85°00 26” = 
150°00 26”

 

   ABCD          
    

 (Fig 5,6,7)

 AC 

Line Length (m) WCB RB

AD 40 50° N50°E

DC 60 110° S70°E

-  (NSQF-  2022)  1.7.47   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



204

Line       Latitude       Departure
N (+) S(-) E (+) W (-)

AD 25.7115 - 30.6417 -

DC - 20.5212 56.3815 -

Total 25.711 20.5212 87.024 0.000

� ���������+5.1903       +87.024

L = LCA + (+5.190) = 0

 LCA = 5.190 m

D = DCA (+62.024) = 0 

 DCA = 87.024 m 

CA   = 

CA   = tan -1 (87.024/5.190) = 86°35 13” (S-W 
quadrant) - Quadrant from the sign of LCA  DCA WCB of 
CA = 266°35 13”. , AC   = 86°35 13”

(AC/Sin <B) = (BC/Sin<A) = (AB/Sin <C) 

(AC/Sin <B) = (AB/Sin <C) 

(87.17/Som<B) = (AB/Sin <C) 

<A = AB   - AC  

= 108°47 00” - 86°35 13” = 22°11 47” 

(87.17/Sin <B) = (60.00/Sin 116°35 13”) 

<B = Sin-1 (60.00/87.17) x Sin 115°13 00”) 

 =38°30 53”

<C=180°00 00” - (22°11 47” + 38°30 53”) 

 = 119°17 20”

CB   = CA   - <C = 266°35 13” - 119°17 20” 
= 147°17 53” 

BC   = 147°17 53 + 180°00 00” = 327°17 53” 

(BC/Sin <A) = (AB/Sn <C) 

BC = AB (Sin <A/Sin <C) 

= 60 x (Sin 22°11 47” /Sin 119°17 20”) 

 =26.12 m 

 

  ABCD       A  B   
   ,  aB         
      

Line Length (m) WCB

AD 40 50°

DC 60 110°

CB 50 150°

         

 (Fig 8)

Line Length (m) WCB RB

AD 40 50° N50°E

DC 60 110° S70°E

CB 50 150° S30°E

D   

Latitude of D = 40 x Cos 50° = +25.7115

 Departure of D = 40 x Sin 50° = + 30.6417

 C   

 Latitude of C = 60 x Cos 70° = -20.5212

 Departure of C = 60 x Sin 70° = +56.3815

B   

 Latitude of B = 50 x Cos 30° = -43.3012

 Departure of B = 50 x Sin 30° = +25.0000
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Line Latitude (m) Departure (m)
N (+) S (-) E (+) W (-)

AD 25.7115 - 30.6417 -

DC - 20.5212 56.3815 -

CB - 43.3012 25.0000 -

BA - - - -

Total 25.711 63.822 112.0232 0.000

�           -38.111      +112.023

L = LBA + (-38.111) = 0

 LBA = +38.111 m,or IBA x Cos  = +38.111 m 

D = DBA (+112.023) = 0 

 DBA = 87.024 m, or IBA x Sin  = -87.024 m

BA   = 

BA  = tan -1 (112.023/38.111) = 71°12 40” (N-W 
quadrant) - Quadrant from the sign of LBA and DBA WCB of BA 
= 288°47 20”. , AB  = 108°47 20”

       (Lengths of two adjacent 
lines omitted)

    DE  EF       

 D  F    ,      ABCDF  
  DF, Ldf           
      tan  = D'/ L' 

    DEF    

 DEF       DF      
             
  

 

Lde= (Ldf/Sin e ) x sin f 

Lef = ( Ldf /sin e ) x sin d 

Fig.9        

 

     ABCDEA      
      

Line Length (m) Bearing
AB 400 100°00’00”

BC 600 30°00’00”

CD 580 30°00’00”

”00’00°542-ED

”00’00°051-AE

 (Fig 10,11,12)

Line Length (m) Bearing RB
AB 400 100°00'00" S80°00'00" E

BC 600 30°00'00" N30°00'00"E

CD 580 30°00'00" N60°00'00" W

DE - 245°00'00" S65°00'00" W

EA - 150°00'00" S30°00'00" E

 DA       ABCDA  

B    

 Latitude = 400 x Cos 80°00 00” = + 69.459 m 

 Departure = 400 x Sin 80°00 00” = + 393.923 m 

C   

 Latitude  = 600 x Cos 30°00 00” = +519.615m

 Departure  = 600 x Sin 30°00 00” = +300.000m 

 D   

 Latitude = 580 x Cos 60°00 00” = +290.00 m 

 Departure = 580 x Sin 60°00 00” = -502.294 m
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L = LDA + (+740.156) = 0

 LDA = 740.156 m

D = DDA (+191.629)m 

 DDA = 191.629 m 

DA   = 

= 764.56 m 

  DA = tan-1 (191.629/740.156) = 14°30 55” (S-W 
quadrant) - Quadrant from the sign of LDA and DDA WCB of DA 
= 194°30 55 . , Bearing of AD = 14°30 55”.

   ADE 

 = DA   - DA   

245°00 00” - 194°30 55” = 50°29 05

= EA   - DE  

= 150°00 00” - (245°00 00” - 180°00 00”) = 85°00 00”

 = AD   + 360°00 00” - (150°00 00” +180°00 00”) = 
44°30 55”

 (Check),  +  + = 50°29 05” +85°00 00” + 44°30 55” = 
180°00 00” 

  ADE ,    ,

DE = AD (Sin / Sin ) = 764.56 x (Sin 44°30 55” / Sin 85°00 00”) 
= 538.08 m 

AE = AD (Sin / Sin ) = 764.56 x (Sin 50°29 05” / Sin 85°00 00”) 
= 592.07 m 

       (Bearings of two 
adjacent lines omitted)

   DE  EF          
    , D  F    ,     

ABCDF   DF, LDF        
                             tan  = D'/ L'

  DEF, DF           
     DEF      

           

 A = (1/2) x Ldf x Lef x Sin f 

 A = (1/2) x Lde x Lef x Sin e

 A = (1/2) x Ldf x Lde x Sin d

          ,  
   

f = Sin-1 [(2A) x (Ldf x Lef)] radians

e = Sin-1 [(2A) x (Lde x Lef)] radians

Line Length (m) RB         Latitude (m)      Departure (m)
    N (+) S (-) E (+) W (-) s
 AB 400 S80°00 00”E  69.459 393.923 
 BC 600 N30°00 00” E 519.615  300.000 
 CD 580 N60°00 00” W 290.000   502.294
 DE - N65°00 00” W  -  -
 EA - N30°00 00” E  - - 
 Total  809.615 69.459 693.923 502.294

    +740.156           +191.629
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d = Sin-1 [(2A) x (Ldf x Lde)] radians

,   DE  EF         
  

 

     ABCDEA      
,      

 Line  Length (m) Bearing
 AB 400 100°00 00”
 BC 600 30°00 00”
 CD 580 30°00 00”
 DE 538.08 -
 EA 592.07 -

  (Fig 13,14)

 Line Length (m) Bearing RB
 AB 400 100°00 00” S80°00 00” E
 BC 600 30°00 00” N30°00 00”E
 CD 580 30°00 00” N60°00 00” W
 DE 538.08 - -
 EA 592.07 - -

 DA       ABCDA  

B    

 Latitude = 400 x Cos 80°00 00” = + 69.459 m 

 Departure = 400 x Sin 80°00 00” = + 393.923 m 

Departure coordinates of C 

 Latitude  = 600 x Cos 30°00 00” = +519.615m

 Departure  = 600 x Sin 30°00 00” = +300.000m 

Departure coordinates of D 

 Latitude = 580 x Cos 60°00 00” = +290.00 m 

 Departure = 580 x Sin 60°00 00” = -502.294 m

 Line Length (m)        RB Latitude (m)   (m)
    N (+) S (-) E (+) W (-) s

 AB 400 S80°00 00”E  69.459 393.923 

 BC 600 N30°00 00” E 519.615  300.000 

 CD 580 N60°00 00” W 290.000   502.294

 Total   809.615 69.459 693.923 502.294

              +740.156               +191.629

 L = LDA + (+ 740.156) = 0

  LDA  = -740.156 m

 D = DDA + (+ 191.629) 

 DDA = -191.629 m

 DA   =  

= 764.56 m

DA   = tan-1 (191.629/740.156) = 14°30 55
(S - W quadrant) - Quadrant from the sign of LDAand DDA  WCB 
of DA = , AB   = 14°3

  , A = 
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= 158684.52 m2

 = Sin-1 (2A / (DE x EA))

= Sin-1 (2 x 158684.52 / (538.08 x 592.07))

= 

 = Sin-1 (2A / (AD x EA))

= Sin-1 (2 x 158684.52 / (764.56 x 592.07))

44°30

 = Sin-1 (2A / (AD x ED))

= Sin-1 (2 x 158684.52 / (764.56 x 538.08))

50°29

DE   = DA  + <  = 194°3

ED   = 244°5

EA   = ED   + 

AE   = EA   + 180°
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 (Construction)  1.8.48    
 (Surveyor) -   

      (Introduction and terms used in levelling)

:         
•    
•      
•           

 (Introduction)

            
              

  

 (Uses) :         
 :

1  , ,          
    , ,     

   

2            
              

 

3               
  ( , ,  , )    
 

4  ,           

  (Terms used) (Fig 1)

1   (Level surface) :       
      ,     

               
            
    ,    

2   (Level line) :        
          

3   (Horizontal surface):      
           

4     (Horizontal line) :       
              

5   (Vertical line) :      
               

        .

6   (Vertical plane) :      , 
        

7   (Vertical angle) :      
            

8   (Datum surface) :      
          ,    
              

  (G.T.S)       
              

    (M.S.L.)         
    19          

  

9  (Elevation) :        
             

    (R.L.)       

10    (Difference in elevation) :     
           

11  (Bench Mark) (B.M.):       
 

12    (Line of collimation) :  
     -       
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13    (Axis of the telescope):     
             

   ,         
           

14    (Bubble line):        
             

       (Fig 2)

15   (Vertical axis) :      
        ,     

             
     

16    (Back sight) (B.S.):       
     (  BM  CP)     

              
           ,   

             
 '    '          

              
            

(       )

17    (F.S.):         
(C.P.)              

              
   ,      RL      

   '    '        
      RL        

 RL    

18   (Intermediate sight) (I.S.):    
             
         '    '  

              
  .

19   (Change point) (C.P.):      
             

               
              

             
               

         

20    (Height of instrument) (H.I.):   
            

         '   ' 
       (      )

   (Types of bench marks)

     ,       
   :

1  G.T.S.  

2    

3    

4    

1 GTS (Great trigonometrical survey) 

              
    100         

             GTS 
      

2     (Permanent bench mark) (Fig 3)

  PWD         
            

  ,     ,     , 
   

3    (Arbitrary bench mark)

     ,      
               

            
         

4    (Temporary bench mark)

  ,         ,    
     ,        

       

-  (NSQF-  2022)  1.8.48   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



211

   (Principle of levelling)

:         
•      
•        
•       

   (Principle of levelling)

              
              

            

     (Instruments required for 
levelling)

        

1    

2   

1  (level)

             
          

1    

2    

3   

4    

5    

1   (Levelling head) :       
             

            
               

           
      ,       

           
     

2   (Limb plate) :         
             

             
               

           

3  (Telescope) :       
,             

        ,     
              

             
          :

1    

2    

1    (External focussing telescope): 
    ,      ,    
             

            
             

        ,    
       

2    (Internal focussing telescope): 
    ,          

,             
            
 ,           
             
   ,       

    

3   (Bubble tube) :       
             

              , 
              

       ,      
            

     2mm       
            

,   '  '          
           

         (  )   
              
              

    

4   (Tripod stand) :     ,   
              
              

              
            

              
 ,         ,   
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   (Types of levels)

    , 

1   

2     

3     

4   

5    

6   

1   (The dumpy level) :   ,   

             

 ,             

            Y   

      (Fig 1)

2   Y  (The wye or Y level) : Y      

         ,     

      Y      

,           Y    

         

3     (The cooke s reversible level):  

            

            

        ,     

             

4   (The cushing s level) :     
,           ,    

          ,  
(       )      

 ,             
     ,        

 ,            

5  ( )  (The modern (Tilting) level):  
              

    ,          
              

   ,       
  ,        

             
             

(Fig 2) 

6   (The automatic level) :    -
          -   

          ,   
            

     ,       
            

           
              

       

       (Advantages of using 
auto level)

1   (Operational comfort) :     
      ,       

   ,          
      

2   (High precision) : 5     
             

 ± 0.5  0.8       
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3   (High speed) :       
        50%    
             

        

4     (Freedom for errors) :    
     ,       
  ,   ,        

 -           

5     (Freedom from external influences) 
:  , , , ,      , 

 ,  ,        
      

6    (Range of application) :    
             

        

    (Holding of levelling staff)

:         
•      
•        
•       
•          
•              

   (Holding the staff) (Fig 1)

            
           , 
      ,      ,  

         ,     
              
 ,     

  ,          
           ,   

 ,   -          
                

    

   (Reading the staff)

       :

i           , 
            

    

ii           ,     
    -        

 -            
,              

( )           ,    
    

iii          ,      
         ,      
    -          
    ,    ,      

     

              
             

       ,       
             
 ,              

      (Instruction for a staff man)

-      

-        

-           
            

    

-            
      

       (Instruction for a level man)

    BM        BM 
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       ,     
         

             
             

            
           

        ,      
    

        (Following hand 
signals should be observed)

      (Hand signals during 
observations)

, -             

,                
             

      (Fig 1 & Fig 2)  

 1

Signal Message

a 900          

b    900      

c    300           

d    300           

e                   

f                   

g             

h           

  (Levelling staff)

:         
•     
•       
•           

  (Levelling staff)

   ,         
           (  ) 
           

              
               

    

              
   10         10  

 1             5 
          20    

       ,     
    , 5     0.005m   

        1  9      
          1, 2, 3, .....   
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  5  9     V   N     
  ,   2  6         , 

            

   (Types of staves) :      
             :

1    

2   

1    (Self reading staff) :    
 ,       (  )   

 ,            
       :

i    

ii   

iii   

iv   

i   (Solid staff) :      ,   
             

    3        75  
  25   40          

           
             

     

ii   (Folding staff) :    ,   
       2         
        4      

             
75    18         

   

A    2            
  

B               

C                
         

    -            
    

iii   (Telescopic staff) :   
        ,     

         4   5 
   4      1.25   

     ,  1.25       
  ,    1.5        

             
   (Fig 1)

iv   (Invar staff) :    3    
             

            
  

2   (Target staff) :       
             
             
           ,  
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    (Temporary adjustments of level)

:          
•        
•            

   (Adjustments of the level)

     

1  , 

2  

            
           ,  

             
            

      

    (Temporary adjustments of the level) 

              
              
          " "   

            :

1       

2     

3  

      (Fixing level with tripod stand) 

             
    ,        

             
               

             

   (Levelling up of the instrument)

             

   (Levelling by legs)

 -              
             

               
             .  

                
             

              
   

-     (Levelling by foot-screws)

  -            

               
      (  1)          

                
   (     ) 

              
              

      ,      
  

(i)     ,    ,      
           

     ,      
 ,           

(ii)         ,    ,  
  ,           

    

(iii)              
    

 (Focussing)

       (i)   -      
     ,  (ii)      

      -    

     (Focussing the eyepiece)

  -            
      :

1              
        

2                 
-      
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     (Focussing the objective) 

              
    

1       

2                
   

             
           ,  

 ;           
     

         ,  -
               
        

  (Reading the staff)

1           

2             
            

       

3                
 ,           
  

4                
          

    (Permanent adjustment of level)

:         
•      
•            
•       

  (Permanenet adjustment) 

            
     ,     ,      
          -  
     

  

-    

-     

-   

-    

          

1   ,          
  

2   ,        
    

  (Tilting level)

    ,       
 ( )          

  

     (Permanent adjustment of a 
dumpy level)

   (Two peg method) (Fig 1)

 1 

       ,    

i) C  , A  B    (AB = 150 )
 A    = 1.580, B    = 1.220 

ii) A    

 A    = 1.420, B    = 1.150

               
? A            

   B       

a)     'C'   (  1)

A = 1.580   
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B = 1.220   

    = 1.580-1.220 = 0.360 

A  B  Rise

b)  A  (Fig 2)

  A   

 = 1.420m correct reading (     )

Subtract true rise = 0.360m

True staff reading on B = 1.420 - 0.360 =1.060m

Observed staff reading on B = 1.150 m

           
,         

The collimation error = 1.150 - 1.060 = 0.090 m

B             
 

 = 1.150-0.090 = 1.060m

 2

         

i)   AB      

 A = 1.855   

 B = 1.600   

ii)   B    

 A = 0.675   

 B = 0.925   

 Find out, 

i)        

        AB        ?

ii)  B  A  B         
       

 

    (  3a)

i)  A    = 1.855

 B    = 1.600

A  B       

= 1.855-1.600 = 0.255 

 B,  A   

ii)  B (3b)  

B, 0.925    

A = 0.925 + 0.255 = 1.180    

 A = 0.675    

Collimation  = 1.180 - 0.675 = 0.505

      ,      
  

 3

             

 E ,  C  D   , 100    

C   = 2.000 

D   = 3.000m

CD          CF = 120   DF 
= 20 

 C = 1.500m  

 D   = 2.750 M

            
           C     
 ,      

 (Fig 4)

  E   

D = 3.000m   

C = 2.000m   
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     = 3.000 - 2.000

         = 1.000 (C is at higher)

 F   

D    = 2.750m

C   = 1.500m

    = 2.750 - 1.500

          = 1.250m (C is at higher)

 C  D      

 = Reading on D -True difference in level

 = 2.750-1.000 = 1.750m

    1.500    1.75    , 
        

   100m = 1.750-1.500 = 0.25m 

 C    

 

100  = 0.25    

120    

 C    

 =   + 

 = 1.500 + 0.300 = 1.800 

20     = 2

Correction staff reading at the point

 D = Observed reading + correction

 = 2.750 + 0.050 = 2.800m

 :    = 2.800 - 1.800 = 1.000m

(            )

 1

      ,    

   A  B   100       
A    1.900m   B  1.400m  B   10m 

  AB    B = 1.100m  A = 1.350m   
         

 2 

 Instrument

station

Staff readings on

A  B
Remarks

C 1.150  1.795
i) C is exactly  
midway between 
A and B

D 1.530   1.930

ii) AB = 100  apart

iii) D lies on  B A 
produced and 20m 
behind ‘A

         

   D             
  A  B    
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 (Construction)  1.8.49 - 51   
 (Surveyor) -   

    (Different types of levelling)

:         
•       
•    
•    

            
  

1  

2  

  (Direct levelling)

           
      ,    

     (Various methods of direct 
levelling)

1   

2   

3   

4   

i   

ii   

5   

6     

  (Simple levelling)

               
         ,    

    

  A  B           
  O     , A  B      

   , A  B        
   A  B         (Fig 1)

   A  B         (Fig 1)

  (Differential levelling) (Fig 2)

        (i)     
  , (ii)         , (iii)  

    

              
   ,            
       

   A  B          
  O1, O2, O3,         

  ,           C1, 
C2  C3           A  B  

            ,  A, B 
      ,  A, B   

A  R.L.   B      

   (Problems in levelling)

 1

    RL 100.000   A      
2.850     C     0.520  

i   A  C       (  3)

ii    C  R.L

i A  C      

 = 2.850 – 0.520 = 2.330

   = R.L. at point A + B.S. taken from point A

 = 100.000 + 2.850

 = 102.850 m.
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 1

A     3.560 m   B    2.860 m 
 A  B      

 2

             RL 
100.000 2.960             

 0.880         

 (Inverted)

 BM        

  ,              
      ,         

 ,             

             
                

      "  "   

    (Problems in inverted level)

 1

  RL 100.595        1.790  
 T            3.890   

        

 (Fig 4)

i  

ii   

  Back sight       Inter sight      Foresight    HCL       Reduced Level Remarks

 1.790   102.385 100.595     (B)

   -3.890  106.275 T       

R.L. of the floor = 100.595 m

Staff reading on the floor (B) = 1.790 m

 Height of collimation at A

= R.L. of the floor + Staff reading on the floor

= 100.595 + 1.790

= 102.385 m

R.L. of the underside of the tee beam = 102.385

= 102.385 - (-3.890) = 106.275 m

Height of the tee beam above the floor level

= 106.275 - 100.595 = 5.680 m (Ans.)

 1

   T          

  RL = 100.000,     = 1.150 T    
           = 3.450 

 2

501.00  RL           
  1.580          

    3.580  ,       

    (Problems in differential levelling)

        ,   
               

 R.L 100.000  B.M    

i HCL  (    )(HCL method (height 
of collimation method)

   

2.045, 2.680, 2.860, 2.120, 2.975 and 2.860
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Back sight Inter sight Foresight HCL Reduced level Remarks

000.001540.201540.2 Reading taking on B.M.

563.99086.2 Point 1

581.99068.2 Point 2

529.99021.2 Point 3

070.99579.2 Point 4

2.860 99.185 Point 5

� �2.045 2.860

   = R.L. of B.M. + Back sight

 = 100.000 + 2.045

 = 102.045 m

R.L. of point 1 = HCL – I.S. reading on point 1

 = 102.045 – 2.680

 = 99.365

R.L. of point 2 = HCL – I.S. reading on point 2

 = 102.045 – 2.860

 = 99.185

R.L. of point 3 = HCL – I.S. reading on point 3

 = 102.045 – 2.120

 = 99.925

R.L. of point 4 = HCL – I.S. reading on point 4

 = 102.045 – 2.975

 = 99.070

R.L. of point 5 = HCL – F.S. reading on point 5

 = 102.045 – 2.860

 = 99.185

  (Arithmetic check)

   RLS            
          

  B.S. – F.S = Last R.L. – First R.L.

 2.045 – 2.860 = 99.185 – 100.000 

 – 0.815 = – 0.815

ii    

B.S. I.S. F.S Rise Fall Reduced Level Remark
000.001540.2 Reading taken on B.M.

563.99536.0086.2 Point 1

581.99081.0068.2 Point 2

2.120 0.740 99.925 Point 3

070.99558.0579.2 Point 4

2.860 0.115 99.185 Point 5

2.045 2.860 0.855� � � �1.670

i B.S. on B.M. – I.S. on point 1 = 2.045 - 2.680

    = -0.635 (Fall)

ii I.S. on point 1 - I.S. on point 2 = 2.680 - 2.860

    = -0.180 (Fall)

iii I.S. on point 2 - I.S. on point 3 = 2.860 - 2.120

    = 0.740 (Rise)
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iv I.S. on point 3 - I.S. on point 4 = 2.120 - 2.975

    = 0.740 (Rise)

v I.S. on point 4 - F.S. on point 5 = 2.975 - 2.860

    = 0.115 (Rise)

R.L. of point 1 = R.L. of B.M. - Fall of point 1

    = 100.000 - 0.635

    = 99.365

R.L. of point 2 = R.L. of point 1 - Fall of point 2

 = 99.365 - 0.180

 = 99.185

R.L. of point 3 = R.L. of point 2 + Rise of point 3

 = 99.185 + 0.740

 = 99.925

R.L.of point 4 = R.L. of point 3 - Fall of point 4

 = 99.925 - 0.855

 = 99.070

R.L. of point 5 = R.L. of point 4 + Rise of point 5

 = 99.070 + 0.115

 = 99.185

  (Arithmetic check)

 B.S -  F.S. =  Rise -  Fall = Last R.L. – First R.L.

2.045 – 2.860 = 0.855 – 1.670 = 99.185 – 100.000

- 0.815 = - 0.815 = - 0.815

 1

            
         

i    

ii    

 2.200, 2.430, 2.400, 2.120, 2.900 and 2.750

   

   (Level field book)

:         
•            
•            
•         

     (Form of a level book)

             
  ,   '  '         
              

               
               

          ,    
      ,      

     (Two forms of level book)

    

1    

B.S. I.S. F.S. H.I. or H.C. R.Ls. Remarks

2    

 B.S. I.S. F.S. RISE Fall R.Ls. Remarks

  ,     ,  ,   
           

  ………................…. …………….

  ……........  .…………

          

1               
 

2             

3               
  

4        ,        
              

   

5               
     

6.      . .      
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7             

7             

8          

9            ,    
                
    

   (Reduction of levels)

       RL      ,  
     RL         :

1     

2     

    (Height of collimation method)

      ,       
             
        ,      
     

               
            
           

          ,   
             

        ( ,     
       )     

            
            

       

         

   = R.L. of a BM + Back sight reading

R.L. of other staff stations = Height of a collimation – I.S./F.S. 
readings

            
      

  (Arithmetical check)

 BS –  FS = Last R.L. – First R.L.

    (Rise and fall method)

               
              

               
         ,      

    ,           
             
           

    

          :

First reading – Second reading = ± Rise / Fall.

(          ,   
          

 )

    R.L. =    R.L. ±    /
 (             
 )

            
      

  (Arithmetical check)

            
 

In this the differences between, the sum of B.S. and F.S. the sum 
of rise and Fall and the last R.L. and first R.L. should be equal.

 F.S. -  B.S. =   =   =  R.L. =  R.L.  
     

          

           

dohtem llaf dna esiRdohtem noitamilloc fo eniLoN.S 
1 It is more rapid and the computation is easier Computation is labourious and time consuming,

.derapmoc si gnidaer ffats yreve dna hcae esuaceb.retsaf dna

2 It is simple method used for reduction in This method is used where more accuracy is
.deriuqer.gnillevel eliforp

3 There is no check in reduction of levels for There is a complete check for all intermediate
intermediate stations.

4 Errors if any commited in reduction of levels Errors can be noticed and rectified for intermediate
for intermediate stations, cannot be deducted stations.
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 (Construction)  1.8.52    
 (Surveyor) -  

  (Reciprocal levelling)

:         
•     
•        

  (Reciprocal levelling)

          ,     
         ,    
    

  P  Q          

     P  Q          

 (Procedure)

  P      (Fig 1)

    , P  Q        

   P    p1  Q q1 , P    
           ,  

   ,           

             

   , P  Q      

  P  Q     p2  q2 

 (Computation)

 h = P  Q       

E =           
  

 

 Q = q1 - e   

 P    = p1

P  Q    ,    

   h = (q1 – e) – p1

 (or) h = (q1 – p1) – e ———————-  1

   

 Q = q2   

 P    = (p2 – e)

   

   H = (q2 – (p2 – e)

 (or) h = (q2 – p2) + e ——————-  2

 1  2  

   h = (q1 – p1) – e ———————-  1

   h = (q2 – p2) + e ——————-  2

   h + H = (q1 – p1) – e + (q2 – p2) + e

   2h = (q1 – p1) + (q2 – p2)

( ) p  q             
    

   1  2        

   (q1 – p1) – e = (q2 – p2) + e

   2e = (q1 – p1) – (q2 – p2)

   e
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( )           

  (Reciprocal levelling)

 1

        A  B   ,  
               

2.150  3.560            
  ,  A  B     1.960  

3.260  A  B       

a   A      , (  2)

    = 3.560 – 2.150

                       = 1.410

b   B      ,

       = 3.260 – 1.960

    =1.300

A  B     

 =       

A  B  

 2

           
 

Find

 i the true R.L. of B

 Instrument Staff readings on Remarks
station A B

A between A 1.025 1.630 Distance and

B = 800 m

B 0.940 1.540 R.L. of  A

= 220.540

 ii       

 iii      

i   A (Fig 3a)

 A  B        

 = 1.630 – 1.025 = 0.605

   B 

 A  B       

 = 1.540 – 0.940 = 0.600 m

A  B       
 =      

R.L. at A = 220.540 m

R.L. at B = 220.54- - 0.6025 m (Subtract fall)

 = 219.938 m
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ii       , (Fig 3b)

 = 0.0673D2

 = 0.0673 x (800/1000)2

 = 0.043 m

iii   A  (Fig 3c)

Reading at A = 1.025

Fall from A to B = 0.602

      

 = 1.025 + 0.602 = 1.627

(   A        )

          

, B            

 = 1.627 + 0.043 (      )

 = 1.670

 B           
 = 1.630   1.670   ,       

      

 = 1.670 – 1.630

 = 0.040 m

 1

 C            
  C              

1.570     D       1.005  
        D     

D       1.250    C     
  1.810   D       ,  
 C   160.000 

 2

           
  

  (Determine)

a  A  B       

b  A  R.L

c       

Instrument Staff readings on Remarks
Station A B

A 1.405 2.775 Distance
between A and
B = 1500 m

B 0.600 1.705 R.L. of  B
= 100.000 m

-  (NSQF-  2022)  1.8.52   
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 (Construction)  1.8.53 & 54    
(Surveyor) -   

      (Problems on reduction of levels) 
:         

•         
•           

   (Problem in levelling)

 1

    R.L 100.000   A      
2.850m  (Fig 1)     C  0.520m 

i A  C       (Fig.1) 

ii  C  R.L.

i A  C      

 = 2.850-0.520 = 2.330

   =  A  R.L +  A    B.S 

 = 100.000 + 2.850

 = 102.850 m.

ii  C  R.L

 =    - C    

 = 102.850 - 0.520

 = 102.330m

 1

A     3.560m   B    2.860m  
A  B      

 2

               
 RL 100.000 2.960           

   0.880         

 (Inverted)

 BM         (When the BM or 
staff station is above the line of sight)

  ,              
      ,         

 ,             
             

                
      "  "   

    (Problems in inverted level)

 1

  . . 100.595        1.790 
                

3.890  ,        

 (Fig 1)

i 

ii  

Back sight Inter sight Foresight HCL Reduced level Remarks
)B( roolf eht no gnidaer ffatS595.001583.201097.1

-3.890 106.275 Inverted staff reading at bottom of
tee beam
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iii) 

  R.L = 100.595m

     (B) = 1.790m

A    

=    . . +    

=  100.595+1.790

=  102.385m

T     R.L = 102.385

=  102.385 - (-3.890) = 106.275m

    T   

=  106.275-100.595 = 5.680m

 1 

             
   R.L = 100.000,     = 1.150 T    

             = 3.450 

 2

501.00 .  . . 501.00 .        
    1.580 .         

   3.580 .        

    (Problems in simple levelling)

        ,   
               

  RL 100.000  BM     

i) HCL  (    )

ii)    

    

2.045, 2.680, 2.860, 2.120, 2.975 and 2.860

 

   

Back sight Inter sight Foresight HCL Reduced level Remarks
000.001540.201540.2 Reading taken on B.M

563.99086.2 Point 1

581.99068.2 Point 2

529.99021.2 Point 3

070.99579.2 Point 4

581.99068.2 Point 5

�2.045 �2.860

   = B.M  R.L +   

 = 100.000 + 2.045

 = 102.045m

 1  R.L = HCL - I.S  1  

 = 102.045 - 2.680

 = 99.365

 2  RL = HCL - I.S  2  

 = 102.045 - 2.860

 = 99.185

 3  R.L = HCL - I.S  3  

 = 102.045 - 2.120

 = 99.925

 4  R.L = HCL - I.S  4  

 = 102.045 - 2.975

 = 99.070

 5  R.L = HCL - F.S  5  

 = 102.045 - 2.860

 = 99.185

 

   RLS            
         

 B.S -    F.S = Last R.L - First R.L

2.045 - 2.860 = 99.185 - 100.000

 -0.815 = -0.815

(ii)    

-  (NSQF-  2022)  1.8.53& 54   
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B.S I.S F.S Rise Fall Reduced level Remarks
000.001540.2 Reading taken on B.M

1 tnioP563.99536.0086.2

2 tnioP581.99081.0068.2

3 tnioP529.99021.2

2.975 0.740 0.855 99.070 Point 4

2.860 0.115 99.185 Point 5

�2.045 �2.860 �0.855 �1.670

i) B.M  B.S -  1  I.S  = 2.045 - 2.680

  = -0.635 (Fall)

ii) I.S  1  - I.S  2   = 2.680 - 2.860

  = -0.180 (Fall)

iii) I.S  2  - I.S  3  = 2.860 - 2.120

  = 0.740 (Rise)

iv) I.S  3  - I.S  4   = 2.120 - 2.975

  = 0.740 (Rise)

v) I.S  4  - F.S  5   = 2.975 - 2.860

  = 0.115 (Rise)

i)  1  R.L  = BM  R.L -  1   

  = 100.000 - 0.635

  = 99.365

  2  R.L  =  1  R.L-  2  

  = 99.365 - 0.180

  = 99.925

 4  R.L  =  3  R.L -  4   

  = 99.925- 0.855

  = 99.070

 5  R.L =  4  R.L +  5   
 = 99.070 + 0.115

  = 99.185

  

 B.S -  F.S =  Rise -  Fall = Last R.L - First R.L

2.045 - 2.860 = 0.855 - 1.670 = 99.185 - 100.000

- 0.815 = 0.815 = -0.815

 1 

i)    

ii)     

2.200, 2.430, 2.400, 2.120, 2.900 and 2.750

   

-  (NSQF-  2022)  1.8.53& 54   
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 (Construction)  1.8.55    
 (Surveyor) -    

    (Problems on levelling)

:         
•                
•                

   (Problems in levelling)

 1

     1  7      

0785, 1.326, 2.538, 3.435, 1.367, 2.328, 1.234, 1.657

            BM 
 RL = 100.00             
            

RL    

Station Readings Height of line of collimation RL Remark

B.S. I.S. F.S

MB00.001587.001587.01

001 = LR954.99623.12

742.89835.23

4 1.367 3.435 98.717 97.350

983.69823.25

384.79432.16

060.79756.17

Total 2.152 5.092

H.I. = R.L. + B.S. = 100.00 + 0.785 = 100.785

R.L. = H.I. – I.S / F.S. = 100.785 – 1.326 = 99.459

 

 B.S. –  F.S. = 2.152 – 5.092 = -2.940

Last R.L. – First R.L. = 97.060 – 100.00 = -2.940 Ans.

        

Station Readings Rise Fall RL Remark

B.S. I.S. F.S

MB00.001587.01

001 = LR954.99145.0623.12

742.89212.1835.23

PC053.79798.0534.3763.14

983.69169.0823.25

384.79490.1432.16

060.79324.0756.17

2.152 5.092 1.094 4.034Total

 

 B.S. –  F.S. = 2.152 – 5.092 = -2.940

 Rise –  Fall = 1.094 – 4.034 = -2.940

Last R.L. – First R.L. = 97.060 – 100.00 = -2.940 Ans.
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 2

 2

               

            
    , . .  . . 1 200.000     

  

Station B.S. I.S. F.S. R.L. Remarks
000.002034.11 B.M. 1

510.22
500.13

.P.C004.0073.34
579.25
514.16

596.07 B.M. 2

Station B.S. I.S. F.S. Height of  collimation R.Ls. Remarks
00.002034.102034.11 B.M. 1
514.991510.22
524.002500.13

4 3.370 0.400 204.400 201.030 C.P.
524.102579.25
589.202514.16
507.302596.07 B.M. 2

 :     

       

Height of collimation = R.L. of B.M. + B.S. on that B.M.

R.L. of any point = Height of collimation - I.S. / F.S. of that point.

 Height of Collimation for the 1st set up

  = 200.00 + 1.430 = 201.430

R.L. of a point  2  = 201.430 - 2.015 = 199.415

 3 = 201.430 - 1.005 = 200.425

R.L. of C.P. (4)  = 201.430 - 0.400 = 201.030

Height of collimation for the 2nd set up

  = 201.030 + 3.370 = 204.400

R.L. of a point 5 = 204.400 - 2.975 = 201.425

 6 = 204.400 - 1.415 = 202.985

R.L. of B.M.2  (7) = 204.400 - 0.695 = 203.705

 

 B.S. = 1.430 + 3.370 = 4.800

 F.S. = 0.400 + 0.695 = 1.095

 B.S. - F.S. = 4.800 - 1.095 = 3.705

Last R.L. - First R.L. = 203.705 - 200.000 = 3.705

 B.S. -  F.S. = last R.L. - First R.L.
Hence OK

    

Station B.S. I.S. F.S. Rise Fall R.Ls. Remarks
00.002034.11 B.M. 1
514.991585.0510.22
524.002010.1500.13

.P.C030.102506.0004.0073.34
524.102593.0579.25
589.202065.1514.16
507.302027.0596.07 B.M. 2

-  (NSQF-  2022)  1.8.55   
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  (General rule)

      

1st reading - 2nd reading = ± Rise / Fall.

R.L. of any point = R.L. of the previous point ± Rise/Fall

 2     

= 1.430 - 2.015 = - 0.585 (Fall)

For Station 3 = 2.015 - 1.005 = + 1.010 (Rise)

 4 = 1.005 - 0.400 = + 0.605 (Rise)

 5 = 3.370 - 2.975 = + 0.395 (rise)

 6 = 2.975 - 1.415 = + 1.560 (Rise)

 7 = 1.415 - 0.695 = + 0.720 (Rise)

R.L. of a station point 2 = 200.00 - 0.585 = 199.415

 3 = 199.415 + 1.010 = 200.425

 4 = 200.425 + 0.605 = 201.030

5 = 201.030 + 0.395 = 201.425

6 = 201.425 + 1.560 = 202.985

7 = 202.985 + 0.720 = 203.705

 

 B.S. = 1.430 + 3.370 = 4.800

 F.S. = 0.400 + 0.695 = 1.095

 B.S. -  F.S. = 4.800 - 1.095 = 3.705

 Rise = 1.010 + 0.605 + 0.395 + 1.560 + 0.720 = 4.290

 Fall = 0.585

 Rise -  Fall = 4.290 - 0.585 = 3.705

Last R.L. - First R.L. = 203.705 + 200.00 = 3.705

 B.S. -  F.S. =  Rise -  Fall = Last R.L. - First R.L.

Hence OK.

     (Curvature and refraction in levelling)

:         
•      
•     
•     

   (Curvature and refraction) :

•               
          

•    ,       

•            

•          

•              

•  (Curvature)

•              
 

•             

•                

•               
 

•                
              

  

• Fig - (1)

• x -     P-         
 xy -   PY -  

•   Y-     x   

•    2x   

•     PZ  

•          YZ      
            
 

  (The curvature correction) 

-  (NSQF-  2022)  1.8.55   
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 (2)  

D =       -    

YZ = The error due to curvature

O = Centre of earth 

R = Radius of earth 

By geometry 

(YZ + ZE) = XY2 (or) 

YZ (YZ + ZE) = xy2

 YZ      

 ZY x ZE = XY2

  

     12742  

YZ = D2 / 12,742 km

     }
 +Ve           

      - Ve  = - 0.0785D2 meter

  (Refraction correction)

            
             

   

 3       AD     
              

       1/7    

          BD = 1/7 BC       

 = 1/7 X 0.0785D2 = 0.0112 D2 meters

     (Problems in curvature and 
refraction) 

1  (A) 10   (B) 800          
   

 (i)      = 0.0785 D2 meters

  'D'         

 10      } 0.0785 x 102

   = 0.0785 x 100

   = 7.8500 meters (Ans) 

 (ii)  800       

      = 0. 05024 meters (Ans) 

2  (A) 5   800          
 

     = 0. 0112 D2 meters (Distance  
 in km) 

 (a)   5km      

   0.0112 x 52  

    = 0.28m (Ans) 

 (b)   800       

= 0.007168 meters (Ans) 

3  (a) 5   (b) 700         
           

    } 0.0673 D2 meters    
Where ‘D  is in km. 

 (a)           
  5       = 0.0673 x 52

      = 1.6825 meters (Ans)

  (b)  700m         

   = 0.033 meters (Ans) 

4  A  70   800    AB  'X'    
    B  A    2.785m   B   

 2.975m 
-  (NSQF-  2022)  1.8.55   
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A  B         , 'A'    
   

       800m.

 800m = 0.043m

'B'      = 2.975 - 0.043 = 2.932m

A  B       = 2.932 - 2.785

A  B    (Ans) = 0.147 m

-  (NSQF-  2022)  1.8.55   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



236

 (Construction)  1.8.56    
 (Surveyor) -   

 /   (Auto / digital level)

:         
•       
•          
•          
•    

             
        (  0.05   ) 

             
                

               
              
             

          

1   

2    (   )

3   

4   

5   

6   

7     

8    

9     

10     

11  

    (Setting up an automatic level)

             
  ,             

             
     ,      

               
,    ,            
         ,    
          ,   

   

 (Sighting) 

              
-      -     

            
               

             
   

  (The levelling staff) 

   (Reading the staff) 

     ,  ,  10    ,  
   (  )  3 (  ), 5     
   (     )    E  3  
       10mm     10  
   10       

    ,           
      10        
      10         
     

             
              

  ,   -      ,  
              

            ,   
-             

,              
    

           
            

            
   ,           
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  (Laser level)

  (Main article) :   (Laser level)

  [5]             
  /            

             

               
 ,            

        

            
    

-  (NSQF-  2022)  1.8.56   
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 (Construction)  1.8.57    
 (Surveyor) -   

     (Longitudinal sectioning and cross sectioning)

:         
•        
•           

  ( )   (Longitudinal 
sectioning (or) Profile levelling)

         
 ,  ,     , 
         -   

   -      

            
               

            
             

              
             
              

            

            
            (   

   1    )

            
         ,   

      

            

            
               
  

           

            ,  
             

           
, , , ,  ,        
  

   (Running the longitudinal section)

            
      (10  - 30   )   

    

             
    

           ,   
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     ,     100  
               
         

    (Checking the levels)

     ,           
          ( )     

             
   

  = (  BS -  FS) - (  RL -  RL)    
 

       ,      

'L'    (Plotting the ‘L  section)

     ,         
               

          

            ,  
        ,      

  

             
         

(     1  = 10   1  = 20   
,        )

              
 ( ) = 1  = 1   2      

         15   
  

  (Working profile)

           
      

  - ,     ,     
             

              
           ( )  
        

              
      

        

        

-  (Cross-sectioning) (Fig 2)

-            
              

             
 

-            
              

   

               
 -             

  

              
              

      

    (Plotting the cross section)

            , 
         ( )  1  = 

1    1  = 1     (  3)

               
              
      

-  (NSQF-  2022)  1.8.57   

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



240

Station Distance (m) B.S. I.S. F.S. H.I. R.L. Remarks

L C R

BM 1.325 101.325 100.000 Cross-section at 0 m chainage

064.99568.10O

024.99509.131L

502.99021.262L

005.89528.293L

026.99507.131R

508.99025.15.72R

073.99559.1013R

060.001562.102I

069.99563.131L Cross-section at 20 m chainage

006.001527.062L

002.99521.293L

004.99529.131R

570.99052.272R

534.001098.0013R

502.99021.2.P.T

Check 1.325 2.120 100.00

1.325 99.205

Fall 0.795 Fall 0.795

    (Sensitiveness of a level tube)

:           
•       
•       
•        

             
 /          

         10  300    
 

            
    ,          
   

  -          
           ;    
            
 

       "2  " 8  45  
    

           

   (Measurement of sensitiveness) :

   (a)            
    

-         50  100      
  (    ) 

-               
    'P'   

-     /      (   
)             

  

-     'AP'    

-  (NSQF-  2022)  1.8.57   
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-       ,           

          

 : 

D =     

S =            
    

( ) (px - py)  

 =      

 =      o.          

 d =         

R =      

        E  F  

 'OEF'      

R    = arc EF. (ie) EF = FE. 

  OEF  xyz 

                     1  
= 206, 265 

    

1   = 206 265   sin 1” 

  ( )      

    28      2   
  150             

       

1   =           
          

  

     =  x      (  ) 

           30  

(a)        

(b)  120m             
 3.5      ,       
 2.575m  

:   2   ( )  (     
  )      

(a)  (   ) (   = 2 ) 

(b)  3.5   

         'S'  

 = 2.514m Ans. 

= 0.06108m (        (-) 
-  (NSQF-  2022)  1.8.57   
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 (Construction)  1.8.58    
 (Surveyor) -   

      (Fly levelling & check levelling)

:         
•      
•      
•      

  (Fly levelling) (Fig 1)

             
  -     ,      

              
      

     

    ,           -
               

            

    (Check levelling) (Fig 2)

             
          ,    

               
    

  (Indirect levelling)

            
     ,        

         :

a   

b  

c   

  (Barometric levelling)

             
            , 

        

           
            

         

 (Hypsometry)

           
            

              
              

  (Trigonometric levelling)

           
         ,  
      

     (Problem on reduction of levels)

:         
•                

    (Problem in differential 
levelling)

     1  7      

0.785, 1.326, 2.538, 3.435, 1.367, 2.328, 1.234, 1.657

            BM 
 RL = 100.00             
            

RL    
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 (Construction)  1.9.59   
 (Surveyor) -      

        (Principles of road alignment and classification 
of roads)

:         
•       
•      

 (Introduction)

             
              

    , ,       
           

    

       

    (Principles of road alignment)

             
             

  , ,         
            

 

         (The basic objects 
of road alignment are as given below) :

            
      

            
       

 ,         

             
 

 ,            
    

           
    

          

      , ,     
    

        

               

       

 ,        ,  
    

            
     

             
              

             
     

     -        
           

             
       (  5 )  ,  

             
 

   (Classification of roads):

      : 

•    

•    

•    

•     

      (Classification of roads 
according to location) :

   1943         
             
   I.R.C         

            
  :-
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•    (NH).

•      (SH)

•   :

•     (MDR)

•     (ODR)

•     (VR)

  (National highways)

  -    ,  ,   , 
           
             

               
              

             8  
           
      -      

  

    (State highways)

             
             
    -          

            ,  
  2.0          

            
     

  (District roads)

          , , 
 ,            

               
             
           

,            
             

      3       8   
      

          :

•    

•    

   (Major district roads)

              
 ,           
             

        

   (Other district roads)

               

             
             

             , 
    -         
       

   (Village roads)

               
          -    
              

              
             

      

      (Classification of roads 
according to importance):

   ,          
:

•  I 

•    

•    

      (Classification of roads 
according to traffic)

    ,       
 

    (Very heavy traffic roads) :   
  600      

   (Heavy traffic roads) :     251  
600    

   (Medium traffic roads):     70 
 250     

   (Light traffic roads) :     70  
    

      

   ,       

     (Very high traffic roads) :  
 1524       

   (Heavy traffic roads) :  1017  1524 
. .  

    (Medium traffic roads) :  508  
1016 . .  

   (Light traffic roads) :    508 M.T 
    

         

-  (NSQF-  2022)  1.9.59   
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 (Construction)  1.9.60   
 (Surveyor) -      

     (Reconnaissance survey in Road project)

:         
•        
•             

 (Introduction)

             
          

             

      

   , ,     

  ,   

      

         

         (Types of surveys 
for the location of a road)

         ,   
      

1   

2   

3   

4   

1   (Map study)

          ,  
             

           

•   ,  , ,  

•          

•    ,           

2   (Reconnaissance survey)

            
              

           

i   ,  ,     
   ,   ,  

ii  

iii  

i      (Study of topographical 
survey sheet)

             
 1:50,000         

    ,       
         ,   

     

•            
    

•    

•       ,  ,   
  

•     ,  ,     
   

•       

      ,       
             

1:20,000  1:50,000       

ii    (Aerial reconnaissance)

             
              

            
   -        

iii   (Ground reconnaissance)

            
           

   

•  

•   

•  
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•   

•   

         

•    

•    

•       

•  / ,      

•     

     (Terrain and soil conditions) -  
 ,   ,        
 

      (Road length passing through)

•  

•   

•       

•          

•     

   (Climatic conditions)

•  -    

•  

•     

•     

   (Value of land) -  ,  ,  , 
  

•     

•      

•   ,       

•          

•   , ,  ,    
  

3   (Preliminary survey)

            
            

              
              

       ,    
   ,        

             
             

            
    50          

          

    100   250    
      50     

    

4    (Final location survey)

            
            

              
     

•               

•   

  (Road alignment)

             
             

     ,       
     

   ,

• 

•    

•     

•     

•    

            
    -          

,             0.6  
  

   (Road gradient)

               
    

      ,    
    

-  (NSQF-  2022)   1.9.60   
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 0    

1

2

3

  

3000    
    

    
 3000m

 3000  
 

1 in 20

1 in 16.7

1 in 14.3

  (Road way)

           
   

    . . .     

    12.0m

    10.0m

   8.0m

   7.5m

-  (NSQF-  2022)  1.9.60   
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 (Construction)  1.9.61 & 62            
 (Surveyor) -                       

         (Computation of earth work in embankment and 
cutting)

:         
•             
•             
•               

 (Introduction) 

, ,            
,              

             
    , ,       

      

   =      x 

    =  x  

   =    X    

     ,    -  
           

             
            

              
              

           
             
     

-      (Accuracy of Measurements of 
earth work)

ISI: 1200 (  I) 1974  ,         
       ,      

      

i              
    25    ,    0.1 

       

ii        0.01m2    

iii          0.001m3    

-      (Methods of Calculation of 
earth work) 

,             

      : 

1    

2       

3   

4    

1     (Average depth method) 

            -   
           ,  
       , -   -  

              (  1)

 B =   

D = /   /

S : 1 =     : 1 

  

 = BD + SD2                                              ................... (1)

,     A   L     ,    
    

V= A.L                                         ................... (2)

   (Derivation of the formula) (Fig 2) 

 d1  d2 =      

 =     

b =   
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S: 1 =    : 1 

    (  2) 

  (1),  PQRS   = bd + sd2

      V= (bd+sd2) ........(3)

 ,         

V= (bd+sd2)

: b    , d      S:1   
  . 

2      (Average cross sectional  
 area method) 

  ,           
                

  

  d1  d2       

l       

b   

S : 1     S  : 1 

 1    .

A1 = bd1 + sd2
1

 2    

A2 = bd2 + sd2 2 

    

     =   x  

V = A x l

3   (Prismoidal formula)

 d1, d2=  1  2     

l =       

b =   

S : 1 =    S  : 1 

d =     

A1, A2 =  1  2    

A = -      

  , 

 

� � � �

� � � �

� �
� �
� � � ���
� � � �
� � � �

L
3

2d1d2
2d 1

 2 d 
S

2
2

d
 1

 dB
orV

2
d

1
d2

2d 2
 1 d 

3
LS

2
d 1 d

2
BL

2
d

1
d2

2d 2
 1 d  

6
2LS

2d
 1

 d
6

3BL

2d12Sd2
22Sd2

22Sd2
12Sd23Bd 1 3Bd

6
L

2
2Sd2Bd2

2Sd2d12Sd2
1Sd22Bd12Bd2

1Sd 1 Bd
6
L

2
2Sd2Bd

4
 2

 d 1 d4S

2
2

d
 1

 d4B2
1Sd1Bd

6
L

2
2Sd 2 Bd

2

2

2d
1

d
S

2
2d1d

B42
1Sd 1 Bd

6

L
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�

�
�

�

�

Prismoidal formula

d = mean height = 
 

2
2d1d 	




By applying the Simpson’s rule we get

 � �2A4A1A
6

L
V 		


The eqn. (5)  may be reduced to a more practical form
as under :

 � �2A4A1A
6

L
V 		


-  (NSQF-  2022)  1.9.61 & 62   
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       General formulae for the 
earth work calculations

 ,          -    
   ,         

    :

    (Volume by trapezoidal 
formula) : 

    (Volume by Prismoidal 
formula) :

ii            
            
  

    (Road and railway embankments) 

             
 ,      :

1       

2      r :1  r  : 1 

3      r1:1  r2:1 1     

4       

 � � � ��� ....)..........7A5A3A2.............6A4A2A4nA1A
3

L
V 										


�� � �			
 oddTwiceEvenFournLastsectioonFirstsecti
3

L

 A1, A2, A3, ...... An         
 L       

:         

i      ,      
        ,      

            
             

       

-  (NSQF-  2022)  1.9.61 & 62   
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 (Construction)  1.10.63 - 65    
 (Surveyor) -    

    (Commands & co - ordinate system)

 :     ,    
•      
•      I
•      

    (Draw commands Line )

From tool bar:- Line

Draw menu:- Line

Command : Line, L

Example: 

: L - Line

Specify first point: Select one point on the screen

Specify next point or [Undo]: Select second point on the screen

Specify next point or [Undo]:

Continue

              

          ,     
       ,       
   

Close

            ,  
               
        

Undo

              
            " "  

Autocad    (Co- ordinate system in Autocad)

    X-     Y-     
 ,        

             
          

1. ABSOLUTE CO - ORDINATE SYSTEM (X, Y):-    
   , X, Y    X  Y      

  (Fig 1)

        X  Y   ,  

         
   ,      

 _      : 2,2

     [undo]: 8,2

      [undo]: 8,6

      [undo]: 5,6

      [undo]: 5,4

      [undo]: 2,4

    @ X , Y  (  2)

            , 
     ,    

     

X , Y- 

 :_     :2,2

    or [undo]: @ 4,0

    or [undo]: @ 0,4

    or [Close/ undo]: @ -2,0

    or [Close/ undo]: @ 0,-2

    or [Close/ undo]: @ -2,0

    or [Close/ undo]: @ c

© N
IM

I 

NOT T
O B

E R
EPUBLI

SHED



252

    @  

            
              

       , 0°     

        : (Fig 3)

@Distance<angle.

: _      : 2,3

     [undo]: @ 4<0

     [undo]: @ 4<90

     [close / undo]: @ 4<180

     [close / undo]:c

SEM II   COORDINATE SYSTEM    EX.NO.2.6.06

      (Drawing lines with the 
LINE command)

1               
            

     

2   -  -        ,   
   

3     ,     ,  "-  
 :"           

            
            
         ,   

            
               

              
    

       -      
          

   

4               
 -            

         1    
     1         

      -      
 -     (  2)       
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5     2            
        

6             
    (  3   4 ,  4   5 ,  

  5   1   )

7               
(  1)            

  , -          
       

8               
   (    [ENTER]       
)

9     2   3    ,      
         

ERASE

     ( )  3        
             

   

 1.

          

1            

TYPING = E <enter>

PULLDOWN = MODIFY / ERASE   

TOOLBAR = MODIFY

2  :     

Select objects: Press <enter> and the objects will disappear

 2.

         

1 Select the object (s) to be erased.

2 Prees the right mouse button.

3 Select “Erase” from the short - cut mentu.

 3.

           

1       

2   

Very important :  If you want the erased objects to return, 
press U <enter> or Ctrl + Z or the Undo arrow icon. This 
will “Undo” the effects of the last command.

Using the ERASE command

CAD             
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1      (        
    )  "    "  

            
      

2  -              
             

              
     

3        ;     
              

 

           , [SHIFT]  
        

4  -  -           
       

  

1     ,       - -
     

2           -    
            

3                
    -  -         
      

         ,     
        - -     
         

   ,         
  -     

             
            ,  
  ,          

GRID DISPLAY   
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  (Basic commands -  III) 
 :     ,    

• , , 
•  , , 
•   ( ), , 

1   (Point)

             
  [  ]

Command : Point

Point  : 5,6

Point  :

Changing the point type

            ,    
 PDMODE (   )      

Command : PDMODE

Pull down : Format, Point style

-      ,      
,   ( )        
   ,    

Command  : PDMODE

New value for PDMODE <current>: Enter new value (2)

Command : Point

Point  : (2,2)

2 Rectangle

    Rectangle  Draw      

Example:

Command : RECTANGLE / REG

First comer or [Chamfer / Elevation / Fillet / Thickness / Width]: 
2,1

Other corner [Area / Dimension / Rotation] : 5,6

Chamfer - Used for chamfering the edges

Fillet  - Used for filleting the edges

Width  - to change the width

 -      Z       
      

  - Z    XY-         
    

3 Poly line

            PLINE 
 , ,         

    

Example:

Command : PLINE

Start point : select a point

Current the width is 0.0000

Next point or [Arc / Half width / Length / Undo / Width] : 
Select P1

Next point or [Arc / Close / Half width / Length/ Undo / Width]: 
Select P2

 -       ,    W  
           

      

Undo -             
     U        

 -              
     L       

  -           
             H 
      

 -             
            A 

           

4 Revision cloud (Fig 1) 

            
 

Example:

Command  : REVCLOUD

  : 2.0000   : 3.0000

Style: Normal specify start point or [Arc length / object / Style] 
<Object>: Specify start point 

Guide crosshairs along cloud path...

Revision cloud finished.
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5 Spline  (Fig 2) 

Example

Command  : SPLINE

Specify first point or [Object]: Click on the first point

Specify next point: <Ortho off>

Specify next point or [Close/Fit tolerance] <start tangent>: 
Click on the point

Specify next point or [Close/Fit tolerance] <start tangent>: 
Click on the point

Specify next point or [Close/Fit tolerance] <start tangent>: 
Click on the point

Specify next point or [Close/Fit tolerance] <start tangent>: 
Click on the point

Specify next point or [Close/Fit tolerance] <start tangent>: Enter

 1: 

1       1    Dwt

2         : (Fig 3)

 DRAW / LINE

 ORTHO ON for Horizontal lines

 OBJECT SNAP = ENDPOINT

3        :

 2: 

1        1    Dwt

2      2   4   : 
(  3a)  

 DRAW / LINE

 ORTHO (F8) = ON

 SNAP (F9) = OFF

3  Then draw the diagonal lines using:

 DRAW / LINE

 ORTHO & SNAP = OFF

 OBJECT SNAP = INTERSECTION

4        :

 3: 

1       1  dwt 

2 Using FORMAT / UNITS:

 Set the units to DECIMALS

 Set the precision to 0.00

3  Using FORMAT / DRAWING LIMITS set the drawing limits 
to :

 Lower left corner = 0,0

 Upper right corner = 12,9

4           VIEW/ZOOM/ALL 
  

5 GRIDS (F7) SNAP (F9)  ORTHO (F8)    (  
           
)

6        :

 DRAW / LINE

 OBJECT SNAP = MIDPOINT
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7       : (Fig 4)

 4: 

1         1    
  dwt.

2  Using FORMAT / UNITS

      

   ½”   

            
 "        "  
   

3  FORMAT / Drawing LIMITS      
   :

 Lower left corner = 0.0

 Upper right corner = 25, 20

4          VIEW/ZOOM/ALL 
  

5 GRIDS (F7) SNAP (F9)  ORTHO (F8)   

     (           
  )

6        :

 DRAW / LINE

 OBJECT SNAP = MIDPOINT

7        : (  4a)

 5: 

1       1    

2    4       

3            

4                
    !

5        : (  5)

 6: 

1        1    dwt.

2          : , 
,   

3       : (  5a)

 7:  
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1        1  dwt 

2  /    :

     

  ¼”   

3  FORMAT/          

 Lower left corner = 0,0

 Upper right corner = 12,9

4           / /   
 

5  GRIDS (F7) SNAP (F9)  ORTHO (F8)   

 (           
  )

6           :

 DRAW / CIRCLE (CENTER, RADIUS) and LINE

 OBJECT SNAP = QUADRANT

7        : (  6)

 8: 

1       1  dwt 

2   /    :

      

   ½”   

3 FORMAT / Drawing LIMITS      
   :

 Lower left corner = 0,0

 Upper right corner = 20,15

4           VIEW/ZOOM/ALL 
  

5  GRIDS (F7) SNAP (F9)  ORTHO (F8)   

 (           
  )

6          

 DRAW / CIRCLE (CENTER, RADIUS) and LINE

 OBJECT SNAP = CENTER and TANGENT

  :          
             
        

7         (  6a) 

6 MULTILINES:

       1  16    
    AutoCAD       

  

Pull down menu: Draw, Multiline

Command: Draw multiline, mI

      ,    

Current settings: Justification = Top, Scale = 1.00, Style = 
STANDARD

Specify start point or [Justification / Scale / STyle]:

            
               

       ,      

          (  7)  
            

            , 
   'c'           

    

Editing multiline

Command line: mledit
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Menu: Modify, object, multiline

     ,      
              

            

7 Construction  line (X line)

X     ,           
 ,           ,    

    ,           
        

Command: X line

     [hor/ver/ang/bisect/offset]:   
          

An  option. Eg. H

     :         
   

8 RAY

RAY             
             

     

Command: RAY

Menu: Draw, Ray

   :      

     :

     :

            
             

  

9 Hatch 

    ,         

     ,    ,   

            

          

Tool bar: Draw, Hatch

Pull down menu: Draw hatch B

Command: Hatch or H
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Command: Hatch or H

1       ,    
     (  8)

2        

3  ABCD    

4              
         

 :

Command: Hatch, H

1           
      (  8)

2        

3  ABCD   

4         

5     

6             

List : 

          
 

Pull down menu :- Tools, inquiry, list 

Command: list 

   :          
ABCD   

Select objects: 1 found 

Select objects: 

Properties of the rectangle ABCD = LWPOLYLINE layer: “0”

Space: Model space, Handle = d8a, Closed, Constant width 
0.0000

Area 16486.7990, perimenter 551.6401

Distance

Pull down menu:- Tools, inquiry, distance

          

Command: Dist 

Specify first point: Select A 

Specify second point: Select B

Distance = 118.6843, Angle in XY Plane = 0, Angle from XY 
Plane = 0

Delta X = 118.6743, Delta Y = 0.0000, Delta Z = 0.0000

Area 

           

Pull down menu: Tools, Inquiry, area

Command Area 

Specify first corner point or [ Object / Add / Subtract] first 
point A

Specify next corner point or press ENTER for total: Select  next 
point B
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Specify next corner point or press ENTER for total: Select next 
point C

Specify next corner point or press ENTER for total: Select next 
point D

Specify next corner point or press ENTER for total: Select next 
point E

Specify next corner point or press ENTER for total: Select next 
point F

Specify next corner point or press ENTER for total

Area = 8316.3401, Perimeter = 339.4622

REGEN

Command : Regen

  Auto CAD         : 
             
       

   (Dimensioning & Text)

 :     ,    
• 
•    

  (Dimensioning commands)

     ,        
  , , , , ,      
         

1  (Dimension) -  (linear)

            
      

Tool bar : Dimension, Linear (Fig 1)

Pull Down : Dimension, Linear

Command : DIM LIN /DLI

Example:

Command : DIM LIN / DLI

       :   A

      :  B 

Specify dimension line location or

[Mtext/Text/Angle/Horizontal/Vertical/Roated]:    
          = 6.00

2 Dimension - aligned (Fig 2)

             
   

Tool bar : Dimension, Aligned

Pull down : Dimension, Aligned

Command : DIM ALI /DAL

 :

Command : DIM ALI/DAL

              : Select point A

                : Select point B

     

[Mtext/Text/Angle/Horizontal/Vertical/Rotated]:    
          = 9.00

3 Dimension - ARC length (Fig 3)

            

Tool bar : Dimension, Arc length

Pull Down : Dimension, Arc length
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Command : DIMARC/DAR

Example:

Command : DIM ARC / DAR

Command : DAR DIMARC

     :

     ,

 [Mtext/Text/Angle/Partial/Leader]:       
        = 12.00

4 Dimension - radius (Fig 4)

              
  

Tool bar : Dimension, Radius

Pull Down : Dimension, Radius

Command : DIM RA/DRA

Example:

Command : DIM RA / DRA

Select arc or circle: Select the circle

Dimension text = 3.00

      [Mtext /Text/Angle]:

5 Dimension - jogged (Fig 5)

Tool bar  : Dimension, Jogged

Pull Down : Dimension, Jogged

Command : DIM JO/DJO

Example:

Command : DIM JO/DJO

   :    

      :    

  = 4.00

      [Mtext /Text/Angle]:

   :         
   

6 Dimension - diameter (Fig 6)

             .

Tool bar  : Dimension, Diameter

Pull Down : Dimension, Diameter

Command : DIM DIA/DDI

Example:

Command : DIM DIA/DDI

   :    

  = 6.00

    [Mtext /Text/Angle]  :    
       

7 Dimension - Angular (Fig 7)
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Tool bar  : Dimension, Angular

Pull Down : Dimension, Angular

Command : DIM ANG/DAN

Example:

Command : DIM ANG/DAN

Select arc, circle, line, or <specify vertex>: Select AB

    [Mtext /Text/Angle]  :    
       

  = 41

8 Dimension - continue (Fig 8)

           
       

Tool bar  : Dimension, Continue

Pull Down : Dimension, Continue

Command : DIM CON/DCO

Example:

Command : DIM CON/DCO

       [Undo/Select] <Select>: 
Select C

       [Undo/Select] <Select>: 
Select D

       [Undo/Select] <Select>: 
* Cancel*

9 Dimension - base line (Fig 9)

             
          

Tool bar  : Dimension, Base line

Pull Down : Dimension, Base line

Command : DIM LEA/LE

Example:

Command: DIM LEA/LE

    ,  A  

   :  B 

    :

   <0.0000>  :

Enter first line of annotation text <Mtext>: WOODEN BLOCK

10 Dimension - leader (Fig 10)

             
            

Tool bar  : Dimension Leader

Pull Down : Dimension Leader

Command : DIM LEA/LE

Example:

Command : DIM LEA/LE

    ,  A  

   :  B 

   :

   <0.0000>  :

Enter first line of annotation text <Mitest> WOODEN BLOCK
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11 DIMENSION - STYLE

Tool bar  : Dimension, Dimension style

Pull Down : Dimension, Dimension style

Command : D

             
              
           

            
     .

Dimension sytle

  : ,  

    ,         
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 (Description)

     

1.            

2.           

3.            

4.    , , , ,      
      ,       
            

 

5.             
       

6.            
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1            

2           

3           

4        

1          
     

2             
          

3     ,      

Symbols  arrows tab
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Text tab

 (Description)

1.           

2.           
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1           , 
          

    

2              

3             
 

4               
 

1            
    

2            
       

3           
    ,        

           
 

1        
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2             
  

3 ISO            
      ,     
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Primary units tab

1          
           , 

, , ,    
2           

  
3              

 ,      
4          

        (.),  (.),   
 

1              
             
            

 ,   %%c       

2               
             
            

,              
   

3           
:          
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