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No. RW/33013/1/86-NHVI Dated the 15th December. 1986 

To, 

The Secretaries to the State Govts./UTs. (dealing with NH and Centrally Sponsored Works) 

Subject: Guidelines on the usc of Built Up Spray Gmut (BUSG) as a pavement base course on National Highways 

In view of very heavy traffic plying on National Highways it is observed that the existing inadequate 
pavements need considerable overlay thickness to cater for the traffic projected over a 10-year period from 
the anticipated date commissioning the facility. More often the overlay requirement needs to be made up 
through several strengthening layers. This ·is aChieved generally by providing a combination of granular 
layer (s) and/or BUSG layer overlaid by bituminous base course layer(s) and/or wearing courses of richer 
specifications. Since consolidation ofWBM keeping the lraffic on is often found difficult, recourse is made 
to BUSG' base course in such situations. ll is, however, observed that in case of existing flexible road 
pavements with thin bituminous surfacing a profile corrective course (levelling course) prior to strengthen
ing course is invariably needed The guidelines for providing profile corrective course (levelling course) 
issued in this Ministry's letter No. RW/NHVI-67(6)/86 dated 1.7.86 envisage use of bituminous premixed 
materia~ machine mixed and machine laid, over the existing deformed thin bituminous pavement surfaces 
and deprecate use of BUSG/bituminous penetration macadam type materiaVconstruction for profile cor
rective course (levelling course). Questions have been raised whether BUSG layer as pavement base course 
could be provided over a profile correction layer of relatively denser material like bituminous macadam 
and where the profile corrective course (levelling course) forms an integral part of the strengthening layer, 
could it be allowed in case of a BUSG layer also. These questions have been carefully considered and the 
following procedure is recommended to be followed for design and execution: 

(a) It is not advisable to lay BUSG Layer over a profile corrective course of superior specification ie. bituminous macadam 
material type B, envisaged in Ministry's letter No. RW/NHVI-67(6)/86 dated 1.7.86. 

(b) Where the profile corrective course (levelling course) is to fonn an integral part of strengthening layer due to its thick
ness being less than 20 mm. as envisaged in Clause 4.2(a)(i) of Ministry's letter No. RW/NHVI-67(6)/86 dated 1.7.86, it 
shall not be applicable verbatim to BUSG layer for strengthening. In such a situation. the correction shall be done by 
bituminous premiJied material type A. in the rirst instance and then BUSG layer overlaid on it 

2. The following important precautions shall be taken while providing BUSG as pavement base course: 

(a) BUSG layer where overalaid on a bituminous premiJie!l material {type A), as stipulated in (b) above. it shall be ensured 
that adequate pavement layer drainage arrangement~ arc provided so that the surface water penetrating through BUSG 
layer goes not get accumulated at the interface of the two. which may otherwise cause damage to the BUSG pavement 
layer. 

(b) 75 mm BUSG layer. as per Ministry's specification No. 505, shall not be overlai(] by another HUSG layer. 

(e) BUSG layer shall not be used in the rinat top layer of the strengthening course (s) where it is provi!led for the full 
requirement of 10-ycar traffic projection 

(d) Since BUSG is a manually laid course and has more voids compared to other bituminous material c:ourscs. mach.inc 
mixed and machine laid it shall be imme!liately covered hy subsequent pavement course or wearing course, as the case 
may be. or at least as ~:nviS<Igcd in clause 505.5 of Ministry's spccificalions. However, in no case it shall be opened to 
traffic without being covered 

3. It is requested that suitable instructions on the subj<!cl may please be issued to all concerned 

No. RW/NHVI-50(8)/84-NH-Sid& Dated the 19th Augus( 1987 

To 

Alllhc CEs at Headquarters 

Subj~:ct: Usc of anti-stripping compoun!ls in bituminous miJies- Gudelines on 

It has been observed that provision is made in the estimates for use of anti-stripping compounds 
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without firmly establishing the need for the same. In the absence of any standard for the .anti-stripping 
compounds and guidelines on their use, besides their high cost, it is all the more necessary that they are 
used in the works after careful consideration. 

Though some firms manufacturing anti-stripping compounds have got their products tested by CRRI 
for their characteristics. the Bureau of Indian Standards has yet to evolve standards for manufacturing 
anti-stripping compounds. To start with only those products which have been evaluated and recommended 
for use by CRRL shall be used on the NH works. 

Looking to the tendency to use anti-stripping compounds, it has been considered appropriate to come 
out with the guidelines on its use till regular specifications are developed The guidelines enclosed broadly 
envisage the function of anti-stripping compounds in bituminous mixes to minimise the adverse effect of 
slripping and prolong service life of bituminous pavements. 

Prior approval of ADG(R) shall be taken· for the use of anti-stripping compounds on any work 

It shall be seen that either the anti-stripping compounds have already been mixed by the manufac
turers of bitumen in the products supplied by them or the suitable anti-stripping compounds mixed with 
bitumen at site in the presence of the engineer, who should certify that appropriate compounds in suitable 
quantity, as specified in the sanctioned work, have been added 

A stipulation in this regard shall be incorporated in the Technical Note. 

Enclosure of/etrer Na RW/NHVI-50(8)/84-NH-Std dated the 19th Augus( 1987 

Subject: Guidelines on Use of Anti-Stripping Compounds in Biruminous mixes. 

l. General 

In heavy rainfall areas or reaches prone to inundation the bituminous road pavement gets 
damaged under moving traffic much quicker than other conditions. One reason for damage a( 
bituminous pavements due to presence of water is stripping of bitumen. Stripping is characterised by 
separation of bitumen adhering to the surface of aggregate particle under the influence of moisture. 
The stripping action depends upon the physical and chemical properties of the aggregate and the bin
der. Where the aggregate is hydrophil\ic the stripping will be faster and quicker. 

2. Causes of Stripping 

As stated above the main cause for stripping is the presence of water in any fo~ Water has the 
ability to penetrate into the gap between bitumen and aggregate and cause the two to separate. In 
addition, phenomenon of stripping can be attributed to one or more of the following reasons: 

(i) Usc of hydrophillic aggregate to which the binder does not adhere 

(ii) Inadequate mix composition Insufficient binder for the size of aggregate being used 

(iii) Prolonged contact of water with the coated aggregate. 

(iv) Cold or wet weather before, during and soon af1er laying the bituminous mix or spray for the binder. 

(v) Ilutial over heating of the binder or aggregate" or both. 

(Vi) Presence of dust or moisture on aggregates when it comes in contact with the birumen 

(vii) Occurrence of rain or dust storm immediately after construction 

(viii) Concentration of soil salt, sodium chloride {Nacl) in rain water coming in conlact with the aggo:gatc. 

(b:) In the case of surface aressing poor bond wilh the surface existing below, delay in spreading the cover aggregate over 
the sprayed bitumen or insufficient compaction 

(x) Use of improper grade ofbirumen 

(xi) Use of improper cutter as also e:~:cess cutter in the binder. 

\xi.J1 Ageing and hardening of bitumen leading to th~ embrittlemcnt of the binder filling. 

(xiii) OjX:ning the road to fast moving traffie before the binder has seL 

(xiv) Insufficient rolling and compaction 

(:w) Aggregate size incompatible with the aggregate SIZC of the lower layer. 

1-Amended vide circular dated 09.10.1987



404/17 

3. Anti-stripping Compound 

3.1 Function of Anti-stripping compound 

The anti-stripping compounds are surface active cationic chemicals. Each molecule of the 
chemical bas two portions, one portion has affinity for road surface and the other has affinity for the 
binder .. Therefore, when mixed with binder the anti-stripping compound arranges itself so that upon 
mixing with the aggregate on one end it is attached to the stone surface while at the other end it is 
attached to the binder to ensure complete coating of stone surface by the binder. This results in 
stronger bond between the binder and the aggregate. In short the function of an anti-stripping com
pound is to improve the adhesion between the bitumen binder and aggregate or the receiving bed sur
face The anti-stripping compound is an. organic material in which the polar hydrophillic group gets 
attached to the hydrophillic aggregate surface and the hydrophobic group is solubilised in the 
bitumen establishing a firm bond between bitumen binder and aggregate, thereby preventing strip
ping action in the presence of water. Considering these characteristics tlie anti-stripping compound 
could be made use of for effective economic consumption of binder, cOnsistent with strength and 
stability. 

3.2. Types of Anti-Stripping Compoun~s 

Anti-stripping compounds in uquid, or solid state under various brand names are manufactured 
and available in India. Any of these products found suitable to. discharge the function expected of it 
can be used in bituminous road pavement where stripping is anticipated 

3.3 Essential Characteristics of Anti-Stripping Compounds 

Before use the anti-stripping compounds should be tested in laboratory for the following 
properties : 

(i) Miscibility: The anti-stripping agent shall be 100%, miscible in the binder (as per Test CRB 155.()1 of Country Road 
Board ofVicooria- Appendix 1). 

(ii) Test for stability of anti-stripping compound subject to storage in hot bitumen: The anti-stripping compound 
should not lose its efficacy when heated to 163"C for 5 hours (Test per CRB- 155.02 ofCount.ry Roads Board ofVio
ooria- Appendix II). 

(iii) Test for stability of anti-stripping compound. subjected to exposure to air: The anti•stripping compound should not 
lose its efficacy when exposed to atmosphere for two weeks (i'est as per CRB - 155.04 of Country Roads Board ofVio
toria- Appendix Ill). 

(iv) Test for determ.ination of stripping value of aggregates: The stripping value of the aggregate when tested as per IS 
6241-1971 should be nil wben suiLable quantity of anti-stripping agent is added 

(v) Test for quantitative evaluation of loss in values of Marshall Stability and unconfined compressive strength after 
immersion in water: The tests should be conducted as stipulated in ASTM 1971 Method of test ~Effect of water on 
resist.nnce !0 plastic flow of bituminous mixture using Marshall Appar.~tus~ and AS1M 1075·76" "Effect of water on 
cohesion of compacted bituminous Mixtures". With the appropriate quantities of anti-stripping compound the retained 
value of marshall stability and unconfined compressive strength of75% or more is generally accepLable. 

3.4 Mixing 

The anti-stripping compound can be mV..cd directly with !he binder in mixer. The mechanical 
agitation helps in uniform distribution of the additives. Thereafter the binder can be used in the usual 
manner for- bituminous works. 

4. The Indian ·Roads Congress has recommended the use of suitable anti-stripping compounu with 
bitumen at the time of construction as a precautionary measure. IRC has also stipulated in their Stan
dards pertaining to bitumen mixes, the maximum values of stripping of aggregate at 25% and water 
absorption at 1% to 2%. 

5 There are a number of anti-stripping compounds under different brand names available in the coun
try at present The Central Road Research Institute, New Delhi has carried out various tests on some 
of these agents. ·There are no standards stipulated by the Bure~u of Indian Standards on the subject 
as such so far. It is under consideration with them 

6. Suggestions for use of Anti-Stripping Compounds 

The compound should be tested by a·n approved laboratory and fulfil the characteristi..::.:; given 
below: 

(i) It should be fully miscible. 

(ii) The percenLage of tho,. ,;:ompound required for effccth·e coating or wet aggregates should be obtained from the lab. 
(Generally it is between I% to 2%). 
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(iii) The presence of sail sodium chloride (NaCI), in !he water, wcuing the aggregate and/or the surface to be overlaid, 
should be evaluated and the percentage of anti-stripping compound required to eliminate its stripping effcc1 should be 
determined 

(iv) The efficacy and stability of anti-stripping agent when subjected to s\or.Jge in hoi bitumen at 160"C 10 200"C. should be 
retained 

tv) The relaincd values of Marshall stability and unconfined compressive strength of the biiUmcn mil(. when immersed in 
~ter for 24 hours with 1% ;NaC~ should not gencr.~lly be less than 75% of its strength value when lested without immer
sion in water. Whenever it is found less than this value, the same can be made up by adding appropriate amount ofanli
slripping c:ompund 

7. Recommendations 

To begin with, the use of anti-stripping compounds in bituminous mixes should be con
fined to the following cases : 

(i} In case where the stripping value of aggregate is more thun25% and water absorption value is more than 2% and it is not 
possible to obt:Jin• characteristics within economical leads; 

(ii) In :Jreas where prolonged contact of water either due to heavy monsoon, or high water table or snow melting. even if the 
values of stripping 11nd water absorption for the aggregate are within specified limits. 

"aggregates of desired .... 

Laboratory Manuul 

COUNTRY ROADS BOARD OF VICTORIA 

Miscibility of Adhesion Agents with Light Diesel 

Fuel Oil 

ApPlicable to bitumen adhesion agents 

APPARATUS AND MATERIAL 

(a) Glass vessel with screw-cap orJight-fitting cork (not rubber). 

PROCEDURE 

APPENDIX-£ 

Test Method CRB 155.01 
dt January, \975 

(I page) 

(a) Disperse the adhesion agent in OF oil in the concentration of\5 g per kilogram of solution. in the g.lass vesseL 

(b) Not any non-dispersible residue at this stage. 

(c) Close the glass vessel up-end it five times. and set it aside seven days. 

(d) Examine the bottom and sides of the vessel for any sediment 

REPORTING 
Report whether any sediment is pres.enl, whether ii is soft. or hard fluid or immobile. adherent to the glass or detached 

lABORATORY MANUAL 

COUNTRY ROADS BOARD OF VICTORIA 
STABILIIT OF ADHESION AGENTS TO STORAGE IN HOT BITUMEN 

APPLICABLE Td bitumen adhesion agents 

APPARATUS AND MATERIALS 

{a) A press-lid can of about 250 ml capacity. 

(b) Oven capable of maintaining 11 temperature of 175"C-180"C. 

PROCEDURE 

APPENLJlX·ll 

Test Method CRB 155.02 
January, 1975 

{a) Dissolve the adhesion agent in bitumen in the press-lid can and stir thoroughly to give H homogeneous solution at a 
concentration of '>'I part by mass of adhesion agent to 99'1: paf'l_~ by mass of bitumen 
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(b) Tightly close the c~n and pia~;~: in the oven ati75"C to 180"C. for sh hours. 

(c) Remove the can from the oven and allow tO cool hi aboutl20•c. 

(d) Add sufficient light Diesel fuel oil to produce a cutback containing 100 pam by volume of bitumen to 15 parts by 
,·olumc of DFO. 

(c) Test for ndhcsion to ~tunc by Afl'lhod Na //:!.03 (enclosed Annc.\urc 'A") 

!!H) ( F·CJ 
Report the value of the cxprcssinn 

!Oil-C 

REPORTING 

as required by Method No. 112.03 

APPENDIX-III 

L<\BORATORY MANU1\L TEST METHOD CRB 155.04 
January 1975 

COUNTRY ROADS BOARD OF VICTORIA 
ST:\BILITY OF ADHESION AGENT SOLUTIONS TO EXPOSURE 

TO AIR 

.'\PPLICABLE TO biiUntcn adhesion agents 

APPARATUS 

(a) A nat Uish having an :~rca of !50± 10 em' 

PROCEDURE 

(:1) Make a solution of the adhesion agent in DicS'Cl fuel oiL cont<:~ining llh parts by mass of the agent in 98Yl parts by mass 
of the DFO. 

(b) Measure out SO± I ml of the solution and pour it into the flat dish 

(c) Allow the dish containins the test solution to stand horizontally for 14 days open to the air at temperatures bc!Wcen 
20"C llnd 2S"C: 

(U) Pour the contents of the dish carefully into ll measuring cylinder. allowing the dish to drain for 30 seconds. 

(c) Make up the volume of the recovered solution to !hilt it originally had by adding small amounts of light Diesel fuel used 
for rinsing the dish. 

(I) Shape the cylinder to ensure uniformity of the solutioiL 

(g) Test for adhesion promoting ability <.Jccording to the relevant parts (Steps (b) to (c) of Proo;edurc l:l. and all of Procedure 
AB) of Method No. J/2.01 (enclosed Annexure 'A). 

REPORTING 

IOO(F-q 
Report the ratio of the after-expomrc of the before-exposure value of the expression~=~~--- as a percentage 

100 c 

U.BORATORY MANUAL TEST METHOD CRB 112.03 January 1975 (3 Pages) 

COUNI"RY ROADS BOARDS OF VICTORIA 
.4DHESlON OF BINDER ro STONE 

Ability of a hinder to displace water from a wet stone surface. 

APPLICABLE TO bitumen adhesion ager,ts. sealing aggregates etc. 

ANNEXURE-~' 

The method is based upon th:ll Ucscribed in RRL Road Note 14 (Appendix) under the title of immersion Tmy Test 

The lest may be carried out in one of two ways according to requirements. (A) by using a trcated binder or (B) by using a trc<Jtcd 
stone and either procedure may be u~cd for evalu<:~tion of both <:~dhcsion agents and ac.srcgates. 

APPARA1VS AND MATERJAI.S 

(a) Flat-hot10mcd sh:1Jio·,· trays of any convenient sh~pc and sui1<:~blc m<:~teria!, large enough to hold twenty stones of 10 
mm nominal si7.c 
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(b) Binder- being an intimate mixture of90 penetration bitumen v.ith Diesel Fuel Oil in the Proponions by volume of 100 
pans bitumen to 15 parts DFO for usc in Proc.:dure A and 100 pans bitumen to 5 parts DFO for use in Procedure B. 

(c) Adhesion agent (if testing aggregates), 

(d) Washed and still wet aggregate of 10 mm nomin<:~lsize (if testing adhesion agents). 

Note: Washing is to be done with distilled or filtered and deionized water. 

(e) Mllgnificr- l....iJmp(Masgylamp. made by Ncwbouml & Co. Balmain. NSW is suitable). 

(I) Low Speed mechanical stirrer with a broad. hinged-blade paddle. 

(g) Bell Broad-head, round-bonom flask(\000 ml). 

(h) Controllable heater- a glass-cloth, nest type. electric heater with variable transformer control is recommended 

PROCEDURE :A (for an agent in the binder) 

(a) Add !he required quantity of adhesion agent to the binder and mix for Ill hat a temperature between 150" and ISO"C. 
Except where otberwi5e specified. \be concentrnlion shall be lfz pan by mass of adhesion agent to 99¥3 parts by mass of 
bitumen. 

(b) Pour enough of the doped binder into the tray to make a layer about 2 mm deep. 

PROCEDURE 8 (for a treated aggregate) 

(a) Disperse the adhesion agent in Diesel Fuel Oil or other specified solvent at the required concentr.:~tion Unless otherwise 
specified this shall be 15 g per 100 g of solution 

(b) Place 0.25 g of this solution in a press-lid 500 ml can. 

(c) Take 20 stones, freshly washed with water and dried with a cloth or paper toweL ami place them in the can with the 
adhesion agent solution 

(d) Shake for three minutes to coat the aggregate. 

(c) Pour enough of the untreated binder into the truy to make a layer about2 mm deep. 

FOLLOWING PROCEDURE A B 

(a) Place the tray in an oven ati05"C for 5 minutes. 

(b) Remove the tray from the oven and tilt-it appropriately to cover the whole bottom with binder. 

(c) Place the tray on a non-metallic horizontal bench and allow it to cool to room t~mperature. 

(d) Examine the cold binder film for unifonnity of thickness. If seriously imperfccL bricny reheat and allow to cool on a 
horizontal bench. 

te) Plac,c the tray of binder in a trough of filtered ami deionized water between 20"C and 25"C so that the bitumen is sub-
merged to about 3 em. 

(J) Push 20 pieces of the appropriate aggregate into the surfucc of the bitumen and leave them submerged for 10 minutes. 

(g) Remove the tray from the water. 

(h) Pull off all stones vertically laking great care to avoid any ~idew;;ays mo,·cmcnt and c:o;amin~ them for adhering bitumen 

(i) Assess as a perccnlagc the proponion of the conmct arcu covered with bitumen and a\'Cr<tge the values for all stones on 
the surfa,c. 

(J) Note this value as the peruntage adhesion (F) 

CONTROL: Pal'lllh:f with allthilt after by Pro,cdurc A or Proccudrc B a control test shnll be· carried out This shall be idcnti· 
cal for all aspects to the others ex,ept that no adhesion ngem shall be present Th~ pcrccntugc :Hlhcsion assessed shall be recorded 
(C). 

REPORITNG 

100 (F-C) 
Repo11thc value of the exprc.>sion _____ _ 

- 100-C . 

100 (F-C) 
(The value------·- gives the per cent de1;rcase in non-aUhesion brought about by trcntmctll with th<" adhesion agent). 

100-C 
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ANNEXURE- 'A' (Contd) 

Test Melhod CRB 112.03 
Janu11I)', 1975 
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No. KW/33035/1/87-NH(Std) Dated the 12th Augus( 1987 

·CJRCUL4R 

Subjecl : Bituminous Macadam Base/Binder Course using aggregate of grading 'A' - Prescription the reo( 

fhe maximum size of me aggregate stipulated for Bitummous MacadB.m Course of 75 mm and 50 
mm thickness for grading 'A' under clause 503 of Ministry's Specification for Road and Bridge Works will 
be exceeding two-thirds of the lift lhickness. Based on the feed-back from the field about the difficulty 
experiericed in laying such courses with puvcrs, it has been decided to delete this grading from our 
specifications. The Ministry's Book of specification which is currently under revision does not provide for 
this sPecification 

2. In view of the aforesaid, the specification of Bituminous Macadam involving aggregate confonning to 
grading'A' shall hcnccforch nol be used on National Highways works. 




