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At Network level PMS

At network level,we used  

a measure of riding  

comfort (roughness) to  

categorize the roads to  

‘Good’,‘Fair’and‘Poor’
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At Network level PMS

At network level,we used a measure of  

riding comfort (roughness) to categorize  

the roads to ‘Good’,‘Fair’and‘Poor’

Maximum permissible roughness for village roads (IRC SP 
16-2019)
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Maximum permissible roughness for MDR and ODR (IRC SP 
16-2019)



For the road network, in-order to  

reinstate the overall health of the network 

to fair condition – we can work out the  

Budget that is required for a financial year
be constrained !!!
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Against the budget we applied  

for the financial year,we would  

receive the allotted budget –

However the budget allotted will



Necessity of diagnosing the pavement distress –

Treatment differs !!!!



Necessity of diagnosing the pavement  
distress – Treatment differs !!!!



Necessity of diagnosing the pavement  
distress – Treatment differs !!!!

Within the budget allotted,it is necessary to identify  

which all roads are to be identified for the present  

year,identify the treatment,estimate the budget  

requirement at project level.At Project level,the kind 

of data what we require is different from the data  

what we require at network level
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Information level required at Project level, 
Project selection level and at Network level
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Project level Pavement Management System

⦁ The PCI or PSI surveys will  estimate the
distress rating  of roads in the total  
network.These are ratings  given on distresses
evaluated  visibly

⦁ To plan the type of  
rehabilitation/maintenance,it is required to
revisit the  pavements, assess the  structural
condition of the  pavement

⦁ The easiest structural  response that
can be  quantified is pavement  
deflection



Pavement response to load

Pavements,based on its composition,respond  

differentlyto differentmagnitudeof loading.

Based on structural strength,it can deflect  

more/less to the applied load
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Pavement Deflection
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⦁ Deflection of thepavementunderastandardloadcan distinguish
strong and weak pavements.Weaker  pavements deflect more

⦁ It is essentialto determinethedeflectionof thepavement underthe
applicationof standardloading(80kN axle)

⦁ The standardloadapplicationis importantasthe pavement
is designed for the standard axle load

⦁ Deflection bowl– interpretationsof theshapeof the curve can 
also provide useful information about the pavementhealth



Instruments for measuring Pavement  
Deflection
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⦁ Benkleman beam deflectometer

⦁ LightWeight deflectometer

⦁ Falling weight deflectometers

⦁ Rolling fallingweightdeflectometer



Benkelman beam deflectometer
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Schematic diagram of BBD deflection technique



Determination of characteristic pavement  
deflection

16

⦁

⦁ Pavement deflections measured using any instrument needs to be 
corrected for temperature and seasonal moisture variation

⦁ The number of deflectionmeasurements to be taken depends on 
the initial assessment of road based classification of pavement 
condition based on rut depth and cracked area

⦁ Three readings
⦁ Initial deflection,intermediate and final deflection is noted

If the differenceb/wintermediateand finalreading is less than0.025 mm
Pavement deflection = 2 (difference b/wfinal and initial reading)

⦁ If the differenceb/wintermediateand finalreading is greaterthan0.025
mm

Pavementdeflection= 2(differenceb/wfinaland initialreading)
+ 2.91 (diff b/wfinal and intermediate reading)

⦁ Based on the characteristic deflection measured,overlay thickness
can be estimated



Threshold values of rebound deflection

Reference:Chethana Ramachandran (2020)
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Overlay design guidelines based on structural assessment -
IRC 81-1997



Drawback of BBD
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⦁ Pavementdeflection is measured using a staticwheel load

⦁ Health of the pavementis assessed by means of one 

deflection (central deflection) alone

⦁ Two pavements can havethe same central deflection,but 

different structural behavior



Falling weight deflectometers
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Principle of Falling weight deflectometer
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Assessment of health condition of pavement layers from deflection bowl
parameters

Source: Chapter 2.Deflection TestingGuidelines - Using FallingWeight Deflectometer 

Data With Mechanistic-Empirical Design and Analysis, Volume III: Guidelines for 

Deflection Testing,Analysis,and Interpretation, December 2017 - FHWA-HRT-16-011 

(dot.gov)

https://www.fhwa.dot.gov/publications/research/infrastructure/pavements/16011/002.cfm


Overlay design guidelines based on structural assessment
2014 & IRC 117 - 2014

- IRC 115-



Standard weight of 8 
kg, falling from a 
height of 575 mm, 
through a guide rod

Dynamic cone Penetrometer (DCP)



Source: TRL Overseas Road Note 31

Dynamic Cone Penetrometer (DCP)



Light weight deflectometers
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Light weight deflectometers – Ideal for
evaluating subgrade construction quality
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LWD Test procedure

• Select location and setup LWD
connection to its computational unit

• The surface shall be levelled
• Set the plate on a prepared subgrade 

and seat it by turning left and right 
45 degrees. Do not drop the plate on 
the prepared surface

• LWD plate shall not move laterally
• Perform 3 seating drops before 

collecting the data
• Of noticing excessive deflection, 

material needs additional 
compaction

• Following seating drops, perform 3 
drops from a fixed height. Record the 
average of 4th, 5th, and 6th drops



LWD specifications (Indiana DOT specifications)



Project level data collection

Exact identification of pavement distress, its causes is essential for 

decidingthe treatment that is applied.Structural evaluation of pavements
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