
NEED OF CONSTRUCTION OF A NEW RAILWAY TRACKNEED OF CONSTRUCTION OF A NEW RAILWAY TRACK

Strategic reasonsStrategic reasons
Connecting trade centers
Political demand
Developing a backward areaDeveloping a backward area
Shortening the existing route



REQUIREME NTS OF A GOOD ALIGNMENTREQUIREME NTS OF A GOOD ALIGNMENT 

• Purpose of a track
– Transportation servicesp
– Political and strategic considerations
To connect industrial towns– To connect industrial towns

– To open up new track
– Shortening the existing track



REQUIREMENT OF GOOD ALIGNMENT CONTINUEDREQUIREMENT OF GOOD ALIGNMENT CONTINUED 

• Feasibility
• EconomyEconomy

– Distance
C f i– Cost of construction

– Maintenance cost
– Operation cost



Contd 2Contd….2

• Safety 
– Aesthetic aspects p



FACTORS AFFECTING THE SELECTION OF GOOD 
ALIGNMENTALIGNMENT 

• Obligatory points



FACTORS AFFECTING THE SELECTION OF GOOD 
ALIGNMENTALIGNMENT 

• Important cities and towns 



FACTORS AFFECTING THE SELECTION OF GOOD 
ALIGNMENT OBLIGATORY POINTSALIGNMENT  - OBLIGATORY POINTS

• River crossingsRiver crossings 



FACTORS AFFECTING THE SELECTION OF GOOD 
ALIGNMENT OBLIGATORY POINTSALIGNMENT  - OBLIGATORY POINTS

• Hill passesHill passes 



FACTORS AFFECTING THE SELECTION OF GOOD 
ALIGNMENTALIGNMENT 

• Site of tunnels 



LOCATION FROM WHICH THE ALIGNMENT SHOULD 
NOT PASSNOT PASS 

• Costly land 
• Religious placesReligious places
• Water logged areas
• Rich agricultural areas 
• Sites earmarked for other projects likeSites earmarked for other projects like 
housing, industry etc.

• Long stretches of filled up areas



LOCATION FROM WHICH THE ALIGNMENT SHOULD 
NOT PASSNOT PASS 

• Grave yards
• Stretches containing a rich mineral depositsStretches containing a rich mineral deposits  



OTHER FACTORS AFFECTING THE SELECTION OF 
GOOD ALIGNMENTGOOD ALIGNMENT 

• Population of the area 
• RevenueRevenue 
• Corridor 



TYPICAL CONTOURS FOR A CONICAL 
HILL



TYPICAL CONTOUR OF PLATEAUTYPICAL CONTOUR OF PLATEAU



TYPICAL CONTOURS FOR RIDGESTYPICAL CONTOURS FOR RIDGES



TYPICAL CONTOURS FOR A VALLEYTYPICAL CONTOURS FOR A VALLEY



TYPICAL CONTOURS FOR CLIFFSTYPICAL CONTOURS FOR CLIFFS



TYPICAL CONTOUR DEPICTING WATER 
FALL



TYPICAL CONTOURS SHOWING THE 
SLOPE



TYPICAL CONTOURS SHOWING 
UNDULATING SLOPE



TYPICAL CONTOURS SHOWING COVE 
SLOPE



TYPICAL CONTOURS SHOWING 
GENTLE AND STEEP SLOPE



TYPICAL CONTOURS SHOWING 
CONCAVE SLOPE



TYPICAL CONTOUR SHOWING SECTION 
PROFILE



STANDARD SYMBOLS OF THE 
TOPOSHEETS



STANDARD SYMBOLS OF THE 
TOPOSHEETS



STANDARD SYMBOLS OF THE 
TOPOSHEETS



STANDARD SYMBOLS OF THE 
TOPOSHEETS



SYSTEM OF NUMBERING OF TOPOSHEETS OF SURVEY OF INDIA 



CLASSIFICATION  OF ALIGNMENTS ACCORDING TO 
GRADIENTGRADIENT

• Alignments having ruling gradient of less than 
3% are normal alignmentsg

• Alignments with ruling gradient of 3% and 
above are called mountainous alignmentsabove are called mountainous alignments

•



COLOUR SCHEME USED FOR SURVEY OF INDIA 
TOPOSHEETS

• Road and railway alignments – Black colour
• Area shown for cultivation – YellowArea shown for cultivation  Yellow
• Forest cover – Dark green
• Agricultural land – Light green 
• Habitation – RedHabitation  Red 
• Contours – Brown 



TERMS OF REFERENCE OF THE SURVEYTERMS OF REFERENCE OF THE SURVEY 

• Ruling gradient
• Maximum degree of curveMaximum degree of curve



TERMS OF REFERENCE OF THE SURVEY contdTERMS OF REFERENCE OF THE SURVEY ‐ contd

• Ruling gradient is the maximum gradient
permissible for the alignment. However, there
can be exceptions to negotiate isolated difficult
patches.p

• The maximum curvature chosen for the
alignment should be such that it should not resultalignment should be such that it should not result
in imposition of speed restrictions on the curves
but at the same time it should not be so flat so asbut at the same time it should not be so flat so as
to increase the length of the total alignment.



TERMS OF REFERENCE OF THE SURVEY – ContdTERMS OF REFERENCE OF THE SURVEY – Contd.

• Both these terms of reference have a
profound effect on the utility of the alignmentp y g
as also the time required for construction, the
maintenance of the line and the difficulty inmaintenance of the line and the difficulty in
operation of the line. As such, the terms of
reference are decided by the client in advancereference are decided by the client in advance.



Type of Railway surveysType of Railway surveys

• Reconnaissance Survey
• Preliminary surveyPreliminary survey
• Final location Survey
• Construction Survey



Reconnaissance SurveyReconnaissance Survey

• Commencement of the reconnaissance survey 
is done by procuring the correct topo sheets y p g p
of preferably 1:25,000 scale.  

• Alternative routes(both straights and curves of• Alternative routes(both straights and curves of 
proper degree)  are then marked on the 
l h f falignment as per the terms of reference given 
by the client.  



Purpose of Reconnaissance SurveyPurpose of Reconnaissance Survey

• Familiarize with the topography of the area
• Know precisely the towns, Roads, riverKnow precisely the towns, Roads, river 
crossings, ghat sections requiring tunnels and 
other special strategies for negotiationother special strategies for negotiation. 

• Geological characteristics likely to affect the 
choice of foundations.  

• Width of waterway required for drainages• Width of waterway required for drainages 
coming in the way



Purpose of reconnaissance survey 
contdcontd‐

M i fl d l l f th i t ti• Maximum flood levels of the intercepting 
drainages. 

• Availability of building material and labour• Availability of building material and labour
• Total length of the route. 
R h f h h k• Rough assessment of the earthwork. 

• Approximate cost of construction 
• Approximate time of construction. 
• Identification of water logged areas. 
• Rainfall in the areas in question.  



Purpose of Reconnaissance 
Survey‐contd. 

• Available working months due to non 
availability of labour and rainfall pattern in the y p
areas in question.  

• Approximate length and location of the• Approximate length and location of the 
tunnels.  

• Difficulty if any likely to be encountered for 
land acquisition.land acquisition.   



Reconnaissance Survey 
Role of satellite imagery 

• In the recent years, due to availability of
satellite imagery, the time and the number ofg y
filed visits have drastically come down.



Preliminary surveyPreliminary survey 

f d idi h b f h• After deciding on the best route out of the
existing alternatives, a detailed survey is done on
th d i i t l 100 tthe ground covering approximately 100 mtr on
either side of the center line of the proposed
routeroute.

• This survey is carried out in the following
manner:

• The old methodology has mainly been replaced
after advent of Total Station theodolite which has
made surveying very easy in the field.



Preliminary survey contdPreliminary survey contd.

i h i d i i di i h• To start with, a peg is driven indicating the
starting point of the alignment.

• A suitable base line is than fixed on the ground
and measured very accurately with the help of
Total Station theodolite.

• A grid of triangles is now marked on the ground
fixing the triangulation stations so as to avoid too
obtuse / acute angles. Generally angles between
30 degree to 60 degree are considered to be
suitable.



Preliminary survey contdPreliminary survey contd.

• The detailed ground features are then
collected.

• Quality of survey is decided by the extent of
details collected during the preliminarydetails collected during the preliminary
survey.

• Inadequate data can lead to choosing of
wrong alignment resulting and has a potentialwrong alignment resulting and has a potential
of delaying the construction.



Preliminary survey contdPreliminary survey contd.

i d i i i• It is good engineering practice to
simultaneously to go on ploting each day’s
work so as to decipher the missing links and
inaccuracies in the survey.

• After the preliminary survey, the final
alignment after considering all the factors isg g
then drawn in the office.

• The profile is drawn to a scale of 1:2000• The profile is drawn to a scale of 1:2000
horizontal and 1:200 vertical.



FACTORS TO BE KEPT IN MIND WHILE DECIDING THE 
FINAL ALIGNMENT 

• While deciding the final alignment in the 
office, following items are kept in mind :g p
– Minimum gradient
Minimum curvature– Minimum curvature

– Equalization of the earthwork
– Heavy Earthwork
– Minimum number of expensive bridgesp g
– Minimum number of retaining and breast walls



FACTORS TO BE KEPT IN MIND WHILE DECIDING THE 
FINAL ALIGNMENT – contd.

f ibl h li f• As far as possible the alignment of a
significant water course should be
perpendicular to the flow of the river.

• Avoid curves in the approach of such bridges.pp g
• Since the ground generally starts falling
rapidly towards a water course most of therapidly towards a water course, most of the
bridges have high approaches the height of
bank on such approaches must be studied tobank on such approaches must be studied to
keep it within limits.



FINAL LOCATION SURVEYFINAL LOCATION SURVEY 

• The alignment so chosen in the office is then 
transferred to the ground in the final location g
survey.

• Normally no changes in the alignment are• Normally no changes in the alignment are
permitted during the final location survey

l h f hunless there are very pressing reasons for the
same.


































