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2 SCOPE

IRC:58 deals with design of concrete pavements for major roads carrylng an average daily
traffic exceeding 450 Commercial Vehicles Per Day (CVPD) with laden weight exceeding
30 kN. The guidelines contained in this document are applicable only to low volume roads
with average daily traffic less than 450 Commercial Vehicles Per Day. The basic design
concepts of IRC:58 may be relevant for arriving at pavement thickness in some cases as
mentioned in Clause 1.3. This document covers the design principles of rigid pavements of
low volume roads 3.75 m wide (minimum 3 m wide in hills) made up of conventional concrete,
roller compacted concrete and self-compacting concrete. Transverse joints spacing ranging
from 2.50 m to 4,00 m may be selected.

3 FACTORS GOVERNING DESIGN

% 31 Wheel Load

Heavy vehicles are not expected frequently on rural roads. The maximum legal load limit on
single axle with dual wheels in India being 100 kN, the recommended design load on dual
wheel is 50 kN having a spacing of the wheels as 310 mm centre-to-centre. Agricultural
tractors and trailers also are being used to carry construction material and the single wheel
load may rarely approach 50 kN.

3.2 Tyre Pressure

The tyre pressure may be taken as 0.8 MPa for a truck carrying a dual wheel load of 50 kN
while for a wheel of tractor trailer; the pressure may be taken as 0.5 MPa. The effect of tyre
pressure on the wheel load stresses for practical thickness of pavement is not significant.

3.3 ‘DEsign Reriod

~® Concrete pavemenls designed and constructed as per the guidelines contained in this

doctment will have a design life of ZUE/EaSbr higher, as evidenced from the performance
of roads constructed in the past In the country. The design methodology given in these
guidelines is based on wheel load stresses. The repetitions of axle loads, curling stresses
and the consumption of fatigue for different axle loads, which form the basis of design in
IRC:58, need not be considered for low volume ftraffic except in special situations where

heavy truck traffic is anticipated.

3.4 Design Traffic for Thickness Evaluation

For traffic less than 50 CVPD, only wheel load stresses for a load of 50 kN on dual wheel
need be considered for thickness estimation since there is a low probability of maximum
wheel load and highest temperature differential between the top and the bottom of the rigid
pavement occurring at the same time. For traffic higher than 50 and less than 150 CVPD,
thickness evaluation should be done on the basis of total stresses resulting from wheel load
of 50 kN and temperature differential. For traffic exceeding 150 CVPD, fatigue can be a real
problem and the guidelines consider thickness evaluation on the basis of fatigue fracture
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3.2.2 Econometric Model

The traffic growth rate can also be estimated by establishing econometric models, as per the
Procedure outlined in IRC:108 "Guldelines for Traffic Prediction on Rural Highways”.

3.2.3 Recommended Growth Rate

In the absence of any specific information available to the designer, it is recommended that
an average annual growth rate of 6% over the design life may be adopted.

3.3

While selecting the design life of a pavement it must be borne in mind that at the end of the
design life, the pavement will not have to be reconstructed all over again. It only means that
at the end of the design life, it will only need ta be strengthened, so that It can continue to
carry traffic satisfactorily for a further specified period. It is necessary to carry out proper

@ condition surveys atleast once a year, so that the nature and rate of change of codmonwm

‘ help identify as to when the pavement will require strengthening. A design life of {05/e
recommended for purposes of pavement design for gravel roads (with periodic re-gravellmg)
and for flexible pavemenis. This design life period of 10 years has been recommended
to ensure that neither the strengthening .will need to be carried out too soon nor will the
design for a very long design period be unduly expensive by way of high initial investment
required.

The aspect of stage construction is specially relevant to the very low volume roads (design
traffic fess than 0.1 MSA) which are Initially designed and constructed as all-weather gravel
roads. After monitoring their performance and the growth in volume and composition of traffic
over § years or so, can be suitably strengthened and black-topped where necessary. Suitably
postponing the metalling and black-topping of gravel roads can go a long way in connecting
more of the unconnected habitations within the same investment.

® The aspect of possible upgradation of a rural road to a higher category road at a future date
= must be kept in view, especially ensuring proper compaction of subgrade which serves as the
very foundation of a pavement.

3.4 Computation of Design Traffic

3.4.1 For Upgradation of Exisfing Road

(iy Traffic census should be conducted over a period of atleast 3 days, both
during the peak harvesting season and also during the lean season for
various vehicle types, both motorised as well as non-motorised; the number
of laden, unladen and overloaded commercial vehicles also to be recorded
during the traffic counts. Generally, there are two or more harvesting seasons
with intervening lean season. Traffic census will be carried out during one
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