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CIRCULAR

To

1. The Chief Secretaries of att the State Governments/ UTs.

2. The Principat Secretaries/ Secretaries of att States/ UTs Pubtic Works Department/
Road Construction Department/ Highways Department (deating with National
Highways and other centrat[y sponsored schemes).

3. The Chairman, Nationat Highways Authority of lndia, G-5 & 6, Sector-10, Dwarka,

New Dethi-110 075.

4. The Managing Director, NHIDCL, Wortd Trade Centre, New Dethi-110029.

5. The Director Generat (Border Roads), Seema Sadak Bhawan, Ring Road, New Dethi-

1 10 010.

6. At[ Engineers-in-chief and Chief Engineers of Pubtic Works Department of States/
UTs/ Road Construction Department/ Highways Departments (deating with Nationa[

Highways and other centratty sponsored schemes).

7. The Secretary Generat, lndian Roads Congress

8. The Director, IAHE, Noida, UP

9. Att CE-ROs, ROs and ELOs of the ,titinistry.

Subject: Use of \{hitetopping Technology for Rehabititation/Strengthening of National
Highways -re3.

Madam/Sir,

lndia has presentty about 1.46 takh km tength of National Highways (NH) network.
As we are buitding more and more 2141618lane National Highways and Expressways, the
quantum of aged asset is increasing which warrant rehabititation to extend its life further.
Ftexibte pavement constitutes the most important and largest component of ageing NH

network. There are severat rehabititation /strengthening techniques/treatments avaitabte
for ftexibte pavement and Whitetopping is one of them.

2. Whitetopping Technology (\t/T) - is defined as a concrete overtay on the top of an

existing in-service bituminous pavement. A few advantages of WT are given betow:

. Extends the lifespan of the pavement by 20-25 years;

. Much less tane closures during design period ;

. Lower life-cycte costs when compared with bituminous overtay;

. Durabte wearing course in high rainfal[ regions;
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. concrete is retativety tight in cotour and hence concrete surface is more reftective

to tight, absorb less heat and reduce the urban heat island effect. lmproved

ref[ection of tights from vehictes enhances safety, lowers energy requirement of

externat tighting, lower contribution to heat in environment; and

. Fue[ consumption on concrete roads has been found to be less than the bituminous

roads,

3. lndian Roads Congress has pubtished IRC:SP:76 " Guidetines for Conventional and

Thin Whitetopping", wherein three types of WhitetoPPing, namety Conventional

Whitetopping(Unbonded, thickness more than 200mm), Thin Whitetopping(TWT, thickness
greater than equat to 100mm and less than equal to 200mm, though constructed for
bonded condition, however bond condition is not considered in design to have in-built
factor of safety) and Uttra-Thin Whitetopping(UT\ryT, thickness tess than 100mm and shatl

be designed & constructed for bonded interface condition ). Further, it is mentioned that
unbonded conventional Whitetopping is appropriate for badty damaged bituminous
pavement and it shoutd be designed and constructed simitar to conventional concrete
pavement in accordance with IRC:58 and IRC:15. Further, it is specified that UTWT is not
appropriate apptication for National Highways works. Thus, the most suitabte

Whitetopping Technotogy for NHs is Thin Whitetopping (TWT).

4. Ctause 1.5 of IRC: SP: 76 stipulates that "For a[[ kinds of Whitetopping, continuity
of subgrade/subbase support is to be ensured and Whitetopping shoutd not be done at
locations where avaitability of continuity of support in doubt". Further, Ctause 6'3

stiputates that "TWT shoutd be used onty when the condition of the existing bituminous
surface is fair without wide cracks and without materiat/sub-grade retated Problems". The

specified criteria for setection of TWT aPptication are essentiatty in qualitative terms,
hence need was fett to have a user friendty setection criteria matrix in terms of
measurable performance parameters (visuat, functional, structurat, compositional, etc.).
After careful examination, it has been decided to provide TWT as a preferred treatment in
fotlowing cases:

4.1 Selection of Road Section: Foltowing road sections may be provided TWT

treatment:

The existing NH section which has been bypassed and need to be de'notified and one time
improvement has to be done prior to handing over to concerned authority.

or

The existing NH section for which lane addition for capacity augmentation is not envisaged

for a minimum period of 20 years.

or

The existing NH section passing through Nationat Park/witd[ife sanctuary/Protected Forest

for which lane addition for capacity augmentation is not envisaged for a minimum period

of 20 years with requisite approval/ctearance/ permission from statuary authority of

tltoEF&CClconcerned State Forest Authority'

or

The existing NH section which is not responding to apptied bituminous overtay and

experiencing re-rutting of bituminous [ayer due to heavy axte toad in tandem with
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prevaiting high ambient temperature/aggregate retated issues and recurrent wearing

course disintegration / reftection cracking due to high rainfatt.

Any road section meeting any of the above 4 criteria shatt be further evatuated against the

fottowing parameters and decision to provide TWT shalt be taken onty after atl the
parameters are satisfied:

i. Surface Disintegration-Cracked and patched surface area'=Zo.0%. Cracking is
initiated by raveting and crack depth propagation [imited to wearing course only;

ii. Surface Deformation-Measured Mean Rut Depth<=2omm and any single measured

vatue not more than 40mm;
iii. Roughness- The measured roughness shatt be less than that of 4000mm/km;
iv. Composition of Bituminous Layer- lt shoutd be more than 125mm;

v. Composition of Base and subbase Layer- lt should be more than equat to 300mm

in case of granutar courses or 200mm in case of stabitized courses;

vi. CBR of in-situ Sub3rade-4-days soaked CBR@fietd dry density should be more than

equat to 5.0%;
vii. Characteristics Deflection- Catcutated Characteristics Deftection using Benketman

Beam Deftection should be less than equal to 1 .8mm;

viii. No substantiat [eve[ raising i.e. not more than design thickness of TWT+somm is

warranted; and
ix. lt is possibte to divert the regular traffic for minimum '14 days preferabty 28 days

from laying of TWT.

4.2 Good Design and construction Practices: Design & construction of TWT shatt be

generatty in adherence to IRC: SP: 75, moreover fottowing best practices based on the

experiences gained over the years sha[[ atso be adhered to:

. 4-days soaked CBR of in-situ subgrade soit at fietd dry density sha[[ be considered in

Fig 1 & 2 of IRC: SP: 76. Thickness of bituminous layer post mitting shatl be

considered in same Fig.
. The bond between existing surface and new overlay and uniform tevetted surface

across the width is prerequisite for performance of TwT. The existing bituminous

surface sha[[ be mitted to the required design grade to a depth of minimum 20mm

or timited to the depth of crack propagation or maximum to the thickness of

wearing course (20-5omm) by cotd mitting. cotd mitting atso increases the evenness

of the existing pavement by removing brittte age hardened oxidized bituminous

materiats and unstabte rutted/shoved bituminous mix and other surface

distortions. Herringbone texture of mitled surface property cleaned can enhance

the bond between the new and otd layers and may reduce the possibitity of

stippage of the overtay over the existing surface. A pavement surface that has been

milted is typicatty very dusty and dirty. Once the pavement has dried, multipte

sweepings with a mechanical broom are usuatly needed to remove atl of the
residual grit from the mitted surface. ln some cases, it may be necessary to
dampen the mitled surface before sweeping or to air blow or flush the mitted

surface with water to remove dust and very fine material comptetety. Any dust and

dirt teft on the mitted surface witl greatty affect the bond. The post-mitted

thickness of existing bituminous tayer shatt not be tess than 100mm. Milted surface
shatt be levetted, otherwise a levelting layer such as DBM/BC shatt be taid prior to
ptacement of TWT overtay. Unsound toose surface materiats after mitling sha[[ be
removed. - r1\j
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Pre-overlay Repair- Pre-overlay treatments are the corrective measures to repair

the damages on existing bituminous surface so that their re-appearance can be

prevented/detayed, improve surface evenness and provide uniform support for the

overtay. lf the distress in the existing pavement is tikety to affect the performance

of the overtay within a few years, it shoutd be repaired prior to overtay placement.

Generatty, mitting is recommended as pre-overtay repair for most of the sections' lf
there are cracks observed on the milted surface, the cracked portion shatl be

treated. Pre-overtay treatment of settled/cracked portion shatI be carried out by

removat of such portions and redevetopment with materiaI simitar to existing crust.
lf the existing bituminous pavement is in good condition i.e' cracked area less than
5% or rut depth tess than 10mm, in lieu of mitting it is better to lay a profite

corrective course layer of 30-40mm BC or 50mm DBM.

t#st Surface-lt is imperative that the existing bituminous surface temPerature be

maintained at a temperature betow 35oC when ptacing the concrete overtay to
decrease the potential of false set shrinkage cracking. The surface can be misted
with water to reduce the temperature of the bituminous surface.
Misting the surface witl bring the surface of the existing bituminous surface up to a
saturated surface dry condition, so that it is not putting moisture from the concrete
mixture.
ceneratty, the design thickness of TWT for NHs varies in the range of 180 to 200mm
considering bonded interface condition. However, thickness may increase
depending upon the traffic.
Preferabty Concrete shatt be taid in futl cross-section width having same camber or
crossfatl in singte paving pass.

The panel size shatl preferably be 1.Omx1.0m and not more than 1.25mx1.25m.
lf wind vetocity during concrete taying is more than 15km/hr, then necessary
arrangements shatl be done on either side to avoid shrinkage cracks.
Due to large surface area to votume ratio, TWT mix is prone to ptastic shrinkage
crack. To minimize the same, potypropytene fiber shatt be added 0.9kg/mr of
concrete mix. To adjust for the reduced stump due to addition of fibers, cement
content shatl be stightty increased (5.0% approx.) and atso the super plasticizer
dosage sha[t be suitabty increased. Mixing time shatt be sufficient enough so that
fibers get dispersed uniformty in the concrete,
Curing is critical because their high surface area-to-votume ratio makes them more
susceptibte to rapid moisture [oss. Caution should be taken not to spitt curing
compound onto an area of the existing bituminous surface yet to be resurfaced,
because it witl deter bonding between the two layers. Wax based curing compound
shat[ be used. Curing compound shoutd be sprayed on all exposed surfaces/edges.
Further, the finished concrete surface inctuding the exposed vertical face shatl be

covered with hessian ctoth and moist water curing shatl be done for minimuml4
days or preferabty 28 days continuousty. Not a singte pin-hote surface shatt be teft
uncovered.
Dowetted Transverse Joint shalt be provided only at construction joint.

Longitudinat joints with tie bars shalt be provided at the center of the stab or at

the tongitudinat saw cut ctosest to the center in case of paving width more than

6m.Tied Longitudinal construction Joint shatt atso be provided when fult width of
pavement is not laid in a sing[e paving pass'

Sawing of Joints- The thickness requirement of TWT is less compared to the

conventional concrete pavement and hence the surface area to votume ratio is

more for TWT, which may increase the possibitity of dryjng shrinkage' This can
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5.

cause random cracking if joint sawjng is not compteted within the joint sawing

window (4-1zhours) for the prevailing ambient conditions. To determine correct
timing of joint sawing, concrete strength gain with time may be measured using

Maturity Meter or similar equipments. Joint sawing shatt be divided into two stages.

lnitiatty the concrete layer shoutd be sawed into larger stabs, later the larger stabs

should be sawed into further smalter slabs of required size. This initiat joint sawing

into targer slabs is very important if the avaitab[e number of joint sawing machines

are timited, as this prevents the formation of shrinkage cracks in the TWT that
generatty get initiated at approximatety 4 to 5 m spacing. Typicatty, the 9 m wide
TWT layer shoutd be initialty sawed into larger stabs (3 m X 3m) and tater further
sub divided into smatler stabs of ('l m X 1 m). The depth of saw cut shatt be 1/3'd of
the thickness of TWT and its width shatl be 3-5mm.

Sealing of Joints- ln TWT, joint seatant is usuatty not necessary as the ioint groove

width is tess than 5 mm as there is only a single saw cut with a btade of width 3-4

mm. However, if the project road is geographicatty located in high rainfatl(more
than 2000mm annuatty) or a continuous downpour during monsoon season or
ponding of surface run-off for the prolonged time more particutarly in urban/built-
up areas, initial saw cut (without any groove widening) joints shatl be seated with
some suitabte seatant or preformed compression sea[.
The existing earthen shoulder drop-off resulted due to TWT overtay sha[[ be
leveted-up with suitabte materiat, re-graded to the required camber/crossfalt and
adequatety compacted.
The newty taid TWT shatl be opened to traffic onty after attaining the strength of
80% of the grade of Concrete.
The post-construction roughness (measured with a property catibrated Bump
lntegrator) of the TWT surface shatt not be more than 2200 mm/km.

It is requested that the contents of the circutar may be brought into the notice of
atI concerned for immediate needful compliance.

6. This issues with the approval of Competent Authority.

Yours sincerety,

?iJ'^v van* Xr-a,- o3ll"lror-rl
(Bidur Kant Jha)

Director (New Technotogy for Highway Devetopment)

For Director General (Road Devetopment) & Speciat Secretary

Copy to:

1. Att CEs in the Ministry of Road Transport & Highways

2. Att ROs of the Ministry of Road Transport & Highways

3. Att CE(NH) of pWD/R&B dealing with Nationat Highways

4. Technicat circutar fi[e of S&R (p&B) Section

5. NlC-for uploading on Ministry,s website under ,,What,s new,,

Page5/6



Copy for kind information to:

1. PS to Hon'bte Minister (RT&H)

2. PS to Hon'bte MOS (RT&H)

3. PSO to Secretary (RT&H)

4. PSO to DG (RD) & SS

5. 5r. PPS/ PPS to AS&FAlAddt. Secretary

Safety)/ADG(SC)/ADG(BKS)/ADG(RS)/ADG(OPS) /ADG(KB)

6. Sr. PPS/ PPS to JS (RT&iVL)/ JS (ElC) / JS (Logistics)/ JS (NHIDCL)
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