
 

BHARAT COKING COAL LIMITED 
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1.  Name of work        : Strengthening of Amtal Village Road near Bera Colliery under  

              Bastacolla Area, BCCL.                

                                             

2.  Name of Tenderer       :   

 

     Address (with Pin Code)  : 

     

      

     Contact No. (Tel / Mob.)  : 

 

 

3.  N.I.T. Reference       :  BCCL/CED/TC/NIT-44/2010-11/7154-81            dated  24.02.2011 

 

4.  Date of Receipt of tender  :  From 10.00 A.M.  to 3.00 P.M. on 21.03.2011 

 

5.  Date of open of Tender     :  At  4.00 P.M. on   24.03.2011 

 

6 .  Details of  E.M.D.             :  No.                   Date 

 

7.  Money Receipt No.       :  No                    Date   

     (for issue of tender 

     Paper) 

 

8.  Documents issued to        :  Tender documents (Pages Numbered from 1 to 135)               

     Tenderers 

 

          

   

   SIG NATU RE O F ISSU ING  O FFICER 



 
                                  Civ il Engineering Department 

                              K oyla Nagar, Dhanbad - 826  005 (J harkhand State) India 

  Ref. No: BCCL/CED/TC/NIT-44/2010-11/7154-81                                                        Date: 24.02.2011 

 

NOTICE INVITING TENDER 
 

Sealed tender in two parts (part I &  II) on ov er all percentage rate basis are inv ited from ex perienced and 

eligible contractors for the following work :-  Strengthening of Amtal Village Road near Bera Colliery under 

Bastacolla Area, BCCL. 

Estimated cost Earnest money Cost of tender paper Time of completion 

� 22,30,384.86  � 22,304.00 ��500.00 4 (four) months 

 

Av ailab ility of tender docu m ents                      from :  05.03.2011 to 18.03.2011 

 Tender documents will be issued on all working days during working hours ex cept on Sundays &  

holidays. In the ev ent of the specified date for submission/opening of bids being declared a holiday the bids will 

be receiv ed/opened on the appointed time on the nex t working day. The tender document are also av ailable on 

W ebsite http://bccl.cmpdi.co.in. and can be downloaded. 

Tim e and date of receip t /op ening of tender –   

a) The tenders will be receiv ed on 21.03.2011  from 10.00 AM to 03.00 PM in Tender Box  kept at  

i) C.I.S.F. Post, near K oyla Bhawan gate, K oyla Nagar, BCCL, Dhanbad &  

ii) BCCL Desk O ffice, 6 , Lyons Range, K olkata –  700 001. 

 

b) The tenders receiv ed will be opened on 24.03.2011 at 4.00 P.M. in the O ffice of                                  

G eneral Manager (Civ il), Civ il Engineering Department, BCCL, K oyla Nagar, Dhanbad. 

1 ) Eligib ility criteria :- 

a)  The intending tenderer must hav e in its name as a prime contractor ex perience of hav ing successfully 

completed similar works during last 7 (sev en) years ending last day of month prev ious to the one in which bid 

applications are inv ited (i.e . fr o m  0 1 .0 2 .2 0 0 4  to  3 1 .0 1 .2 0 1 1 ) should be either of the following :- 

Three similar completed works each costing not less than the amount eq ual to 40%  of the estimated cost. O R 

Two similar completed works each costing not less than the amount eq ual to 50%  of the estimated cost. O R 

O ne similar completed work costing not less than the amount eq ual to 80%  of the estimated cost. 

 S im ilar work  m eans  : Bitu m inou s  Carp eting Road W ork  

 

b)  Av erage annual financial turnov er of civ il works during the last 3 (three) years, ending 31
st
 March of the 

prev ious financial year (i.e . fo r  2 0 0 7 - 0 8 , 2 0 0 8 - 0 9  &  2 0 0 9 - 1 0 ), should be at least 30%  of the estimated cost. 

 

The intending tenderer m u s t  s u b m it  docu m entary ev idence in s u p p ort of (1 ) (a) &  (b ) ab ov e in the form  

of certified cop y of work  order, com p letion certificate, p aym ent certificates / v ou chers  etc. indicating the 

p eriod of work  for which the p aym ent has  b een m ade, du ly s igned b y him /them .  
Note:-  (i) Prov ision under eligibility criteria 1. (a) shall also include those similar work “ while considering the 

v alue of completed works, the full v alue of completed works be considered whether or not the date of 
commencement is within the said sev en years period.”�
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(ii) As per eligibility criteria specified under Sl.No.1(a). Pre-q ualification shall be done based on        

       ex perience of successfully completed works and n o t on ex perience of work in progress. 

 

2 )  The tender documents can be had from the office of the G eneral Manager (Civ il), Civ il Engineering 

Department, H Q ., BCCL, K oyla Nagar, Dhanbad during the period mentioned abov e on deposition of 

req uisite cost of tender paper in form of cash or bank draft of Nationaliz ed bank/ scheduled commercial 

bank approv ed by Reserv e Bank of India in fav our of Bharat Coking Coal Ltd., payable at Dhanbad. 

 

3)  Completed sealed tender documents (Part I &  II) should be submitted at the same time.  

 Part-I  shall consist of terms and conditions of the tender, additional terms and conditions if any,  

   technical bid and credentials.  

 Part-II shall consist of tender documents as sold to the tenderers duly filled in for rates, amounts etc. i.e. 

   price bid.  

The Earnes t m oney dep os it  is  to b e s u b m it ted in a s ep arate Env elop e s u p ers crib ing “Earnes t 

Money Dep os it ”  (Earnest Money to be submitted in form of cash or bank draft of Nationaliz ed bank/ 

scheduled commercial bank approv ed by Reserv e Bank of India in fav our of Bharat Coking Coal Ltd., 

payable at Dhanbad.) 

  

The bid shall be submitted in three separate env elopes. 

 Env elop e-I  should contain E.M.D. and the cost of tender document if downloaded from the website. 

 Env elop e-II  should contain Part-I of Tender Document  

 Env elop e-III  should contain Part-II i.e. Price Bid. 

 Thereafter, all the three env elop es  s hou ld b e s u b m it ted in one s ealed env elop e. 

 

The tender will be receiv ed on 21.03.2011  from 10.00 A.M. to 3.00 P.M. in Tender Box  kept at  

1. C.I.S.F. Post, near K oyla Bhawan gate,  K oyla Nagar, BCCL, Dhanbad &  

2. BCCL Desk O ffice, 6 , Lyons Range, K olkata –  700 001. 

and will be opened at 4.00 P.M. on 24.03.2011  in presence of the intending tenderer or their authoriz ed 

representativ e in the O ffice of G eneral Manager (Civ il), Civ il Engineering Department, BCCL,  K oyla Nagar, 

Dhanbad. O nly part-I will be opened on this date.  

 

The Part-I will be opened only after receipt of EMD and in case of downloaded tender, the cost of 

tender  document too. 

The p art-II will be opened only after: 

The department is satisfied that the criteria fix ed are fulfilled i.e. on accep tance of p art-I.  

  

4 ) The earnest money is to be deposited as per detail giv en in the tender documents. 

5 ) Sales Tax  clearance certificate copy shall be attested by a G az etted O fficer of the G ov t.  

            (Central or State) &  TIN No.. 

6 ) The tenderers hav e to submit Permanent Account No. (PAN) of  Income Tax .  

7 )       Conditional tenders will not be accepted. 

8 ) Issuance of tender documents does not mean that the parties are considered q ualified.  

9 ) The ex perience as giv en in the eligibility criteria should be in the name and style in which tender  

            is filled. The ex perience in the name of some other firm/company will not be considered for this 

            purpose. 

1 0 ) The v alidity of the tender will be 120 days from the date of opening price bid or rev ised price bid  if any. 
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1 1 ) The management of BCCL reserv es right to reject any or all tender or split the work among two or 

           more tenderers without assigning any reasons whatsoev er. 

1 2 )  O ther details may be obtained from detailed tender notice/tender documents/website    

 http://bccl.cmpdi.co.in 
1 3)      If tender document has been downloaded from the abov e mentioned website, the tenderers are req uired 

to deposit along with their tender, a Bank Draft of any Nationaliz ed / Schedule Commercial Bank 

approv ed by Reserv e Bank of India payable at Dhanbad ex clusiv ely towards the cost of Tender 

Document for the amount indicated as abov e, in the env elope as stated at Clause 3 of this NIT. Any Bank 

Draft, prepared after the scheduled closure of sale of Tender Documents may be liable for rejection. 

1 4 )  The contents of the Tender Documents av ailable  in our offices, shall be deemed as authentic .The bidder 

 will be req uired to submit an undertaking that they will accept the tender document as av ailable in the 

 web-site  and their tender shall be rejected if any tampering is there in the tender document thus 

 submitted.   

15) The bidders are req uired to fill the format of Electronic Fund Transfer in triplicate which is enclosed 

with the Detailed Tender Notice. 

16 )  The bidders are req uired to sign the Integrity pact as per format giv en in tender document Part-I.   

Nam e of Indep endent Ex ternal Monitor Addres s  of Indep endent Ex ternal Monitor 

i) Sri D. Bandopadhyay, IAS (Retd.) G D-89 , Sector –  III, Salt Lake, K olkata-700016  

ii) J ustice Ashok K umar Chakraborty, (Retd.) BB-6 9 , Sector-I, Salt Lake, K olkata-70006 4 

 

 

             

                                Chief Manager (Civ il) TC 

Copy to :- 
1) Sri D. Bandopadhyay, IAS (Retd.), G D-89 , Sector –  III, Salt Lake, K olkata –  700 016  

2) J ustice Ashok K umar Chakraborty, (Retd.), BB-6 9 , Sector –  I, Salt Lake, K olkata –  700 06 4. 

3) C V O , B C C L  

4) All CG Ms/G Ms/of Areas of BCCL 

5) G eneral Manager (Civ il), CED, K oyla Nagar. 

6 ) BCCL Desk O ffice, 6 , Lyons Range, K olkata –  700 001. 

7) G M(System), BCCL –   with a req uest to display this NIT in BCCL website. The downloading facility should be 

av ailable during the period of sale of Tender Document only. 

8) Chief Manager (Civ il) EC/Q C, CED, K oyla Nagar. 

9 ) Area Civ il Engineer, Bastacolla Area, BCCL. 

10) Sr. Manager (Finance) Pay, K oyla Bhawan 

11) Sr. Manager (Finance), CED 

12) Inspector I/c, CISF, K oyla Bhawan. 

13) Builders Association of India, Central Akashkinaree K anta, K atras G arh, Dhanbad-828113. 

14) PRO , BCCL –  with 10 copies for wide publication of the following abridged NIT in News Paper  

             as per BCCL norms on or before 05.03.2011 as well as display in W ebsite. 

NIT Ref No. :BCCL/CED/TC/NIT-4 4 /2 0 1 0 - 1 1 /7 1 5 4 - 8 1                                                           Date : 24.02.2011 

Tenders for the following work are inv ited by Civ il Engineering Deptt., BCCL, K oyla Nagar on behalf of 

BCCL Management.  “Strengthening of Amtal Village Road near Bera Colliery under Bastacolla Area, BCCL.” 
Estimated cost Earnest money Cost of tender paper Time of completion 

� 22,30,384.86  � 22,304.00 ��500.00 4 (four) months 

    All other details i.e. Estimated cost of work, Completion period, Cost of E.M.D. etc. can be seen on Company’s 

W ebsite http://bccl.cmpdi.co.in  

The Sale period for tender documents       :   from 05.03.2011 to 18.03.2011 

       Date of receipt of tender                            :   on 21.03.2011 from 10.00 AM  to  03.00 PM  

       Date of opening of Tender                         :   on 24.03.2011 at  04.00 PM  

15) Notice Board. 

16 ) Concerned file 
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INTEGRITY PACT 
B e tw e e n  

B H A R A T  C OK IN G  C OA L  L IM IT E D  (B C C L ) h e re in a fte r re fe rre d  to  a s  “T h e  P rin c ip a l” 
A n d  

… … … … … … … … … … … … ..h e re in a fte r re fe rre d  to  a s  “T h e  B id d e r/C o n tra c t” 
 

Preamble 
 T h e  P rin c ip a l in te n d s  to  a w a rd , u n d e r la id  d o w n  o rg a n iz a tio n a l p ro c e d u re s , c o n tra c t/s  fo r 
-------------------------------------------. T h e  P rin c ip a l v a lu e s  fu ll c o m p lia n c e  w ith  a ll re le v a n t la w s  a n d  
re g u la tio n s , a n d  th e  p rin c ip le s  o f e c o n o m ic  u s e  o f re s o u rc e s , a n d  o f fa irn e s s  a n d  tra n s p a re n c y  in  its  
re la tio n s  w ith  its  B id d e r/s  a n d  C o n tra c to r/s .  
 In  o rd e r to  a c h ie v e  th e s e  g o a ls , th e  P rin c ip a l c o o p e ra te s  w ith  th e  re n o w n e d  in te rn a tio n a l N o n -
G o v e rn m e n ta l Org a n iz a tio n  “T ra n s p a re n c y  In te rn a tio n a l” (T I). F o llo w in g  T I’s  n a tio n a l a n d  in te rn a tio n a l 
e x p e rie n c e , th e  P rin c ip a l w ill a p p o in t a n  e x te rn a l in d e p e n d e n t M o n ito r w h o  w ill m o n ito r th e  te n d e r 
p ro c e s s  a n d  th e  e x e c u tio n  o f th e  c o n tra c t fo r c o m p lia n c e  w ith  th e  p rin c ip le s  m e n tio n e d  a b o v e . 
 

Section 1 – Commitments of the Principal 
(1 ) T h e  P rin c ip a l c o m m its  its e lf to  ta k e  a ll m e a s u re s  n e c e s s a ry  to  p re v e n t c o rru p tio n  a n d  to  o b s e rv e  

th e  fo llo w in g  p rin c ip le s :- 
i.  N o  e m p lo y e e  o f th e  P rin c ip a l, p e rs o n a lly  o r th ro u g h  fa m ily  m e m b e rs , w ill in  c o n n e c tio n  w ith  th e  

te n d e r fo r, o r th e  e x e c u tio n  o f a  c o n tra c t, d e m a n d , ta k e  a  p ro m is e  fo r o r a c c e p t, fo r h im /h e rs e lf 
o r th ird  p e rs o n , a n y  m a te ria l o r im m a te ria l b e n e fit w h ic h  h e /s h e  is  n o t le g a lly  e n title d  to . 

ii. T h e  P rin c ip a l w ill, d u rin g  th e  te n d e r p ro c e s s  tre a t a ll B id d e rs  w ith  e q u ity  a n d  re a s o n . T h e  
P rin c ip a l w ill in  p a rtic u la r, b e fo re  a n d  d u rin g  th e  te n d e r p ro c e s s , p ro v id e  to  a ll B id d e rs  th e  s a m e  
in fo rm a tio n  a n d  w ill n o t p ro v id e  to  a n y  B id d e r c o n fid e n tia l/a d d itio n a l in fo rm a tio n  th ro u g h  w h ic h  
th e  B id d e r c o u ld  o b ta in  a n  a d v a n ta g e  in  re la tio n  to  th e  te n d e r p ro c e s s  o r th e  c o n tra c t e x e c u tio n . 

iii. T h e  P rin c ip a l w ill e x c lu d e  fro m  th e  p ro c e s s  a ll k n o w n  p re ju d ic e d  p e rs o n s . 
(2) If th e  P rin c ip a l o b ta in s  in fo rm a tio n  o n  th e  c o n d u c t o f a n y  o f its  e m p lo y e e s  w h ic h  is  a  c rim in a l 

o ffe n c e  u n d e r th e  re le v a n t A n ti-C o rru p tio n  L a w s  o f In d ia , o r if th e re  b e  a  s u b s ta n tiv e  s u s p ic io n  in  
th is  re g a rd , th e  P rin c ip a l w ill in fo rm  its  V ig ila n c e  Offic e  a n d  in  a d d itio n  c a n  in itia te  d is c ip lin a ry  
a c tio n s .  

 
Section 2 – Commitments of the Bidder/Contractor 

(1 ) T h e  B id d e r/C o n tra c to r c o m m its  its e lf to  ta k e  a ll m e a s u re s  n e c e s s a ry  to  p re v e n t c o rru p tio n . H e  
c o m m its  h im s e lf to  o b s e rv e  th e  fo llo w in g  p rin c ip le s  d u rin g  h is  p a rtic ip a tio n  in  th e  te n d e r p ro c e s s  
a n d  d u rin g  th e  c o n tra c t e x e c u tio n .  

i.  T h e  B id d e r/C o n tra c to r w ill n o t, d ire c tly  o r th ro u g h  a n y  o th e r p e rs o n  o r firm , o ffe r, p ro m is e  o r g iv e    
to  a n y  o f th e  P rin c ip a l’s  e m p lo y e e s  in v o lv e d  in  th e  te n d e r p ro c e s s  o r th e  e x e c u tio n  o f th e  
c o n tra c t o r to  a n y  th ird  p e rs o n  a n y  m a te ria l o r im m a te ria l b e n e fit w h ic h  h e /s h e  is  n o t le g a lly  
e n title d  to , in  o rd e r to  o b ta in  in  e x c h a n g e  a n y  a d v a n ta g e  o f a n y  k in d  w h a ts o e v e r d u rin g  th e  
te n d e r p ro c e s s  o r d u rin g  th e  e x e c u tio n  o f th e  c o n tra c t. 

ii. T h e  B id d e r/C o n tra c to r w ill n o t e n te r w ith  o th e r B id d e rs  in to  a n y  u n d is c lo s e d  a g re e m e n t o r 
u n d e rs ta n d in g , w h e th e r fo rm a l o r in fo rm a l. T h is  a p p lie s  in  p a rtic u la r to  p ric e s , s p e c ific a tio n s , 
c e rtific a tio n s , s u b s id ia ry  c o n tra c ts , s u b m is s io n  o r n o n -s u b m is s io n  o f b id s  o r a n y  o th e r a c tio n s  to  

         re s tric t c o m p e titiv e n e s s  o r to  in tro d u c e  c a rte liz a tio n  in  th e  b id d in g  p ro c e s s . 
iii. T h e  B id d e r/C o n tra c to r w ill n o t c o m m it a n y  o ffe n c e  u n d e r th e  re le v a n t A n ti-c o rru p tio n  L a w s  o f 

In d ia ; fu rth e r th e  B id d e r/C o n tra c to r w ill n o t u s e  im p ro p e rly , fo r p u rp o s e s  o f c o m p e titio n  o r 
p e rs o n a l g a in , o r p a s s  o n  to  o th e rs , a n y  in fo rm a tio n  o r d o c u m e n t p ro v id e d  b y  th e  P rin c ip a l a s  
p a rt o f th e  b u s in e s s  re la tio n s h ip , re g a rd in g  p la n s , te c h n ic a l p ro p o s a ls  a n d  b u s in e s s  d e ta ils , 
in c lu d in g  in fo rm a tio n  c o n ta in e d  o r tra n s m itte d  e le c tro n ic a lly . 
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iv . T h e  B id d e r/C o n tra c to r w ill, w h e n  p re s e n tin g  h is  b id , d is c lo s e  a n y  a n d  a ll p a y m e n ts  h e  h a s  
m a d e , is  c o m m itte d  to  o r in te n d s  to  m a k e  to  a g e n ts , b ro k e rs  o r a n y  o th e r in te rm e d ia rie s  in  
c o n n e c tio n  w ith  th e  a w a rd  o f th e  c o n tra c t. 

(2) T h e  B id d e r/C o n tra c to r w ill n o t in s tig a te  th ird  p e rs o n s  to  c o m m it o ffe n c e s  o u tlin e d  a b o v e  o r b e  a n  
a c c e s s o ry  to  s u c h  o ffe n c e s . 

 
Section 3 – D isq u alification from tender process and ex clu sion from fu tu re contracts 

 If th e  B id d e r, b e fo re  c o n tra c t a w a rd  h a s  c o m m itte d  a  tra n s g re s s io n  th ro u g h  a  v io la tio n  o f 
S e c tio n  2 o r in  a n y  o th e r fo rm  s u c h  a s  to  p u t h is  re lia b ility  o r c re d ib ility  a s  B id d e r in to  q u e s tio n , th e  
p rin c ip a l is  e n title d  to  d is q u a lify  th e  B id d e r fro m  th e  te n d e r p ro c e s s  o r to  te rm in a te  th e  c o n tra c t, if 
a lre a d y  s ig n e d , fo r s u c h  re a s o n . 
1 . If th e  B id d e r/C o n tra c to r h a s  c o m m itte d  a  tra n s g re s s io n  th ro u g h  a  v io la tio n  o f S e c tio n  2 s u c h  a s  to  

p u t h is  re lia b ility  o r c re d ib ility  in to  q u e s tio n , th e  P rin c ip a l is  e n title d  a ls o  to  e x c lu d e  th e  
B id d e r/C o n tra c to r fro m  fu tu re  c o n tra c t a w a rd  p ro c e s s e s . T h e  im p o s itio n  a n d  d u ra tio n  o f th e  
e x c lu s io n  w ill b e  d e te rm in e d  b y  th e  s e v e rity  o f th e  tra n s g re s s io n . T h e  s e v e rity  w ill b e  d e te rm in e d  b y  
th e  c irc u m s ta n c e s  o f th e  c a s e , in  p a rtic u la r th e  n u m b e r o f tra n s g re s s io n s , th e  p o s itio n  o f th e  
tra n s g re s s io n s  w ith in  th e  c o m p a n y  h ie ra rc h y  o f th e  B id d e r a n d  th e  a m o u n t o f th e  d a m a g e . T h e  
e x c lu s io n  w ill b e  im p o s e d  fo r a  m in im u m  o f 6 m o n th s  a n d  m a x im u m  o f 3  y e a rs . 

2. T h e  B id d e r a c c e p ts  a n d  u n d e rta k e s  to  re s p e c t a n d  u p h o ld  th e  P rin c ip a l’s  a b s o lu te  rig h t to  re s o rt to  
a n d  im p o s e  s u c h  e x c lu s io n  a n d  fu rth e r a c c e p ts  a n d  u n d e rta k e s  n o t to  c h a lle n g e  o r q u e s tio n  s u c h  
e x c lu s io n  o n  a n y  g ro u n d , in c lu d in g  th e  la c k  o f a n y  h e a rin g  b e fo re  th e  d e c is io n  to  re s o rt to  s u c h  
e x c lu s io n  is  ta k e n . T h is  u n d e rta k in g  is  g iv e n  fre e ly  a n d  a fte r o b ta in in g  in d e p e n d e n t le g a l a d v ic e . 

3 . If th e  B id d e r/C o n tra c to r c a n  p ro v e  th a t h e  h a s  re s to re d /re c o u p e d  th e  d a m a g e  c a u s e d  b y  h im  a n d  
h a s  in s ta lle d  a  s u ita b le  c o rru p tio n  p re v e n tio n  s y s te m , th e  P rin c ip a l m a y  re v o k e  th e  e x c lu s io n  
p re m a tu re ly . 

4. A  tra n s g re s s io n  is  c o n s id e re d  to  h a v e  o c c u rre d  if in  lig h t o f a v a ila b le  e v id e n c e  n o  re a s o n a b le  d o u b t 
is  p o s s ib le . 

 
Section 4 – Compensation for D amag es 

1 . If th e  P rin c ip a l h a s  d is q u a lifie d  th e  B id d e r fro m  th e  te n d e r p ro c e s s  p rio r to  th e  a w a rd  a c c o rd in g  to  
S e c tio n  3 , th e  P rin c ip a l is  e n title d  to  d e m a n d  a n d  re c o v e r fro m  th e  B id d e r liq u id a te d  d a m a g e s  
e q u iv a le n t to  3  %  o f th e  v a lu e  o f th e  o ffe r o r th e  a m o u n t e q u iv a le n t to  E a rn e s t M o n e y  D e p o s it/B id  
S e c u rity , w h ic h e v e r is  h ig h e r. 

2. If th e  P rin c ip a l h a s  te rm in a te d  th e  c o n tra c t a c c o rd in g  to  S e c tio n  3 , o r if th e  P rin c ip a l is  e n title d  to  
te rm in a te  th e  c o n tra c t a c c o rd in g  to  s e c tio n  3 , th e  P rin c ip a l s h a ll b e  e n title d  to  d e m a n d  a n d  re c o v e r 
fro m  th e  C o n tra c to r liq u id a te d  d a m a g e s  e q u iv a le n t to  5 %  o f th e  c o n tra c t v a lu e  o r th e  a m o u n t 
e q u iv a le n t to  S e c u rity  D e p o s it/P e rfo rm a n c e  B a n k  G u a ra n te e , w h ic h e v e r is  h ig h e r. 

3 . T h e  b id d e r a g re e s  a n d  u n d e rta k e s  to  p a y  th e  s a id  a m o u n ts  w ith o u t p ro te s t o r d e m u r s u b je c t o n ly  to  
c o n d itio n  th a t if th e  B id d e r/C o n tra c to r c a n  p ro v e  a n d  e s ta b lis h  th a t th e  e x c lu s io n  o f th e  B id d e r fro m  
th e  te n d e r p ro c e s s  o r th e  te rm in a tio n  o f th e  c o n tra c t a fte r th e  c o n tra c t a w a rd  h a s  c a u s e d  n o  
d a m a g e  o r le s s  d a m a g e  th a n  th e  a m o u n t o r th e  liq u id a te d  d a m a g e s , th e  B id d e r/C o n tra c to r s h a ll 
c o m p e n s a te  th e  P rin c ip a l o n ly  to  th e  e x te n t o f th e  d a m a g e  in  th e  a m o u n t p ro v e d . 

 
Section 5 – Prev iou s transg ression 

1 . T h e  B id d e r d e c la re s  th a t n o  p re v io u s  tra n s g re s s io n  o c c u rre d  in  th e  la s t 3  y e a rs  w ith  a n y  o th e r 
C o m p a n y  in  a n y  c o u n try  c o n fo rm in g  to  th e  T I a p p ro a c h  o r w ith  a n y  o th e r P u b lic  S e c to r E n te rp ris e  
in  In d ia  th a t c o u ld  ju s tify  h is  e x c lu s io n  fro m  th e  te n d e r p ro c e s s . 

2. If th e  B id d e r m a k e s  in c o rre c t s ta te m e n t o n  th is  s u b je c t, h e  c a n  b e  d is q u a lifie d  fro m  th e  te n d e r 
p ro c e s s  o r th e  c o n tra c t, if a lre a d y  a w a rd e d , c a n  b e  te rm in a te d  fo r s u c h  re a s o n . 

 
 



-6- 
 

Section 6 – Eq u al treatment of all Bidders/Contractor/Su bcontractors 
1 . T h e  B id d e r/C o n tra c to r u n d e rta k e s  to  d e m a n d  fo rm  a ll s u b c o n tra c to rs  a  c o m m itm e n t in  c o n fo rm ity  

w ith  th is  In te g rity  P a c t, a n d  to  s u b m it it to  th e  P rin c ip a l b e fo re  c o n tra c t s ig n in g . 
2. T h e  P rin c ip a l w ill e n te r in to  a g re e m e n ts  w ith  id e n tic a l c o n d itio n s  a s  th is  o n e  w ith  a ll B id d e rs , 

C o n tra c to rs  a n d  S u b c o n tra c to rs . 
3 . T h e  P rin c ip a l w ill d is q u a lify  fro m  th e  te n d e r p ro c e s s  a ll b id d e rs  w h o  d o  n o t s ig n  th is  P a c t o r v io la te  

its  p ro v is io n s . 
 

Section 7 – Criminal charg es ag ainst v iolating  Bidders/Contractors/Su bcontractors 
If th e  P rin c ip a l o b ta in s  k n o w le d g e  o f c o n d u c t o f a  B id d e r, C o n tra c to r o r S u b c o n tra c to r, o r o f a n  
e m p lo y e e  o r a  re p re s e n ta tiv e  o r a n  a s s o c ia te  o f a  B id d e r, C o n tra c to r o r S u b c o n tra c to r, w h ic h  
c o n s titu te s  c o rru p tio n , o r if th e  P rin c ip a l h a s  s u b s ta n tiv e  s u s p ic io n  in  th is  re g a rd , th e  P rin c ip a l w ill 
in fo rm  th e  V ig ila n c e  Offic e . 
 
Section 8 – Ex ternal Independent M onitor/M onitors (three in nu mber depending  on the siz e of 

the contract) (to be decided by  the Chairperson of the Principal) 
1 . T h e  P rin c ip a l a p p o in ts  c o m p e te n t a n d  c re d ib le  e x te rn a l in d e p e n d e n t M o n ito r fo r th is  P a c t. T h e  ta s k  

o f th e  M o n ito r is  to  re v ie w  in d e p e n d e n tly  a n d  o b je c tiv e ly , w h e th e r a n d  to  w h a t e x te n t th e  p a rtie s  
c o m p ly  w ith  th e  o b lig a tio n s  u n d e r th is  a g re e m e n t. 

2. T h e  M o n ito r is  n o t s u b je c t to  in s tru c tio n s  b y  th e  re p re s e n ta tiv e s  o f th e  p a rtie s  a n d  p e rfo rm s  h is  
fu n c tio n s  n e u tra lly  a n d  in d e p e n d e n tly . H e  re p o rts  to  th e  C h a irp e rs o n  o f th e  B o a rd  o f th e  P rin c ip a l. 

3 . T h e  C o n tra c to r a c c e p ts  th a t th e  M o n ito r h a s  th e  rig h t to  a c c e s s  w ith o u t re s tric tio n  to  a ll P ro je c t 
d o c u m e n ta tio n  o f th e  P rin c ip a l in c lu d in g  th a t p ro v id e d  b y  th e  C o n tra c to r. T h e  C o n tra c to r w ill a ls o  
g ra n t th e  M o n ito r, u p o n  h is  re q u e s t a n d  d e m o n s tra tio n  o f a  v a lid  in te re s t, u n re s tric te d  a n d  
u n c o n d itio n a l a c c e s s  to  h is  p ro je c t d o c u m e n ta tio n . T h e  s a m e  is  a p p lic a b le  to  S u b c o n tra c to rs . T h e  
M o n ito r is  u n d e r c o n tra c tu a l o b lig a tio n  to  tre a t th e  in fo rm a tio n  a n d  d o c u m e n ts  o f th e  
B id d e r/C o n tra c to r/S u b c o n tra c to r w ith  c o n fid e n tia lity . 

4. T h e  P rin c ip a l w ill p ro v id e  to  th e  M o n ito r s u ffic ie n t in fo rm a tio n  a b o u t a ll m e e tin g s  a m o n g  th e  p a rtie s  
re la te d  to  th e  P ro je c t p ro v id e d  s u c h  m e e tin g s  c o u ld  h a v e  a n  im p a c t o n  th e  c o n tra c tu a l re la tio n s  
b e tw e e n  th e  P rin c ip a l a n d  th e  C o n tra c to r. T h e  p a rtie s  o ffe r to  th e  M o n ito r th e  o p tio n  to  p a rtic ip a te  
in  s u c h  m e e tin g s . 

5 . A s  s o o n  a s  th e  M o n ito r n o tic e s , o r b e lie v e s  to  n o tic e , a  v io la tio n  o f th is  a g re e m e n t, h e  w ill s o  in fo rm  
th e  M a n a g e m e n t o f th e  P rin c ip a l a n d  re q u e s t th e  M a n a g e m e n t to  d is c o n tin u e  o r h e a l th e  v io la tio n , 
o r to  ta k e  o th e r re le v a n t a c tio n . T h e  m o n ito r c a n  in  th is  re g a rd  s u b m it n o n -b in d in g  
re c o m m e n d a tio n s . B e y o n d  th is , th e  M o n ito r h a s  n o  rig h t to  d e m a n d  fro m  th e  p a rtie s  th a t th e y  a c t in  
a  s p e c ific  m a n n e r, re fra in  fro m  a c tio n  o r to le ra te  a c tio n . 

6. T h e  M o n ito r w ill s u b m it a  w ritte n  re p o rt to  th e  C h a irp e rs o n  o f th e  B o a rd  o f th e  P rin c ip a l w ith in  8  to  
1 0  w e e k s  fro m  th e  d a te  o f re fe re n c e  o r in tim a tio n  to  h im  b y  th e  ‘P rin c ip a l’ a n d , s h o u ld  th e  o c c a s io n  
a ris e , s u b m it p ro p o s a ls  fo r c o rre c tin g  p ro b le m a tic  s itu a tio n s . 

7 . M o n ito r s h a ll b e  e n title d  to  c o m p e n s a tio n  o n  th e  s a m e  te rm s  a s  b e in g  e x te n d e d  to /p ro v id e d  to  
Ou ts id e  E x p e rt C o m m itte e  m e m b e rs /C h a irm a n  a s  p re v a ilin g  w ith  P rin c ip a l. 

8 . If th e  M o n ito r h a s  re p o rte d  to  th e  C h a irp e rs o n  o f th e  B o a rd  a  s u b s ta n tia te d  s u s p ic io n  o f a n  o ffe n c e  
u n d e r re le v a n t A n ti-C o rru p tio n  L a w s  o f In d ia , a n d  th e  C h a irp e rs o n  h a s  n o t, w ith in  re a s o n a b le  tim e , 
ta k e n  v is ib le  a c tio n  to  p ro c e e d  a g a in s t s u c h  o ffe n c e  o r re p o rte d  it to  th e  V ig ila n c e  Offic e , th e  
M o n ito r m a y  a ls o  tra n s m it th is  in fo rm a tio n  d ire c tly  to  th e  C e n tra l V ig ila n c e  C o m m is s io n e r, 
G o v e rn m e n t o f In d ia . 

9 . T h e  w o rd  ‘M o n ito r’ w o u ld  in c lu d e  b o th  s in g u la r a n d  p lu ra l. 
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Section 9  – Pact D u ration 

 T h is  P a c t b e g in s  w h e n  b o th  p a rtie s  h a v e  le g a lly  s ig n e d  it. It e x p ire s  fo r th e  C o n tra c to r 1 2 
m o n th s  a fte r th e  la s t p a y m e n t u n d e r th e  re s p e c tiv e  c o n tra c t, a n d  fo r a ll o th e r B id d e rs  6 m o n th s  a fte r 
th e  c o n tra c t h a s  b e e n  a w a rd e d .  
 If a n y  c la im  is  m a d e / lo d g e d  d u rin g  th is  tim e , th e  s a m e  s h a ll b e  b in d in g  a n d  c o n tin u e  to  b e  v a lid  
d e s p ite  th e  la p s e  o f th is  p a c t a s  s p e c ifie d  a b o v e , u n le s s  it is  
d is c h a rg e d /d e te rm in e d  b y  C h a irp e rs o n  o f th e  P rin c ip a l. 
 

 
Section 10 – O ther prov isions 

1 . T h is  a g re e m e n t is  s u b je c t to  In d ia n  L a w . P la c e  o f p e rfo rm a n c e  a n d  ju ris d ic tio n  is  th e  R e g is te re d  
Offic e  o f th e  P rin c ip a l, i.e . D h a n b a d .  

2. C h a n g e s  a n d  s u p p le m e n ts  a s  w e ll a s  te rm in a tio n  n o tic e s  n e e d  to  b e  m a d e  in  w ritin g . S id e  
a g re e m e n ts  h a v e  n o t b e e n  m a d e .  

3 . If th e  C o n tra c to r is  a  p a rtn e rs h ip  o r a  c o n s o rtiu m , th is  a g re e m e n t m u s t b e , s ig n e d  b y  a ll p a rtn e rs  o r 
c o n s o rtiu m  m e m b e rs . 

4. S h o u ld  o n e  o r s e v e ra l p ro v is io n s  o f th is  a g re e m e n t tu rn  o u t to  b e  in v a lid , th e  re m a in d e r o f th is  
a g re e m e n t re m a in s  v a lid . In  th is  c a s e , th e  p a rtie s  w ill s triv e  to  c o m e  to  a n  a g re e m e n t to  th e ir 
o rig in a l in te n s io n s . 

 
 
 
--------------------------------       ---------------------------------- 
F o r th e  P rin c ip a l        F o r th e  B id d e r/C o n tra c to r 
         
        W itn e s s  1  : … … … … … … … … … … … …  
 
 
        W itn e s s  2 : … … … … … … … … … … … …  

�
D a te  … … … … … … … …   
�
P la c e … … … … … … … …   
�
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separate env elope and the original tender document issued to the bidder duly signed by authoriz ed signatory of 

the bidder on all pages as proof of accepting the conditions of the contract ( ex cluding the price bid ) and the 

second env elope comprising of  priced bill of q uantities superscribing Env elope I , II and EMD on the cov er.                 
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           H indrance register will be signed by both the parties. The contractor may also record his observ ations in 
the H indrance Register. In case the contractor has a different opinion for hindrance and a dispute arises then the 
matter would be referred to the EIC and or the nex t higher authority whose decision would be final &  binding on 
the contractor &  the decision to be communicated within 15 days.      
 
6 .4 .2   The contractor shall req uest the company in writing for ex tension of time within 15 days of happening of 

such ev ent causing delay stating also, the period for which ex tension is req uired. The company may, considering 

the genuinity of the req uest, giv e a reasonable ex tension of time for completion of the work.  Such ex tension 

shall be communicated to the contractor in writing by the company through the Engineer In Charge within 

1(one) month of the date of receipt of such req uest. 

6 .4 .3  The opinion of the Engineer-in-charge, whether the grounds shown for the ex tension of time are or are 

not reasonable, is final. If the Engineer-in-charge is of the opinion that the grounds shown by the contractor are 

not reasonable and declines to the grant of ex tension to time, the contractor can not challenge the soundness of 

the opinion by reference to arbitration. 

  The opinion of the Engineer-in-charge that the period of ex tension granted by him is proper or necessary 

is not, howev er, final. If the contractor feels that the period of ex tension granted is inadeq uate he can appeal to 

the CG M(Civ il)/ G M(Civ il)/ CE(Civ il) of the company for consideration on the q uestion whether the period of 

ex tension is or is not proper or necessary.  
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7 .1 4    Ex plosiv es, detonators and other  inflammable materials shall not be used in the ex ecution of the work at 

site by the contractor without prior written permission of the Engineer In Charge. Transportation and storage of 

such materials shall be done in specified manner in accordance with the law in force. The contractor shall also 

obtain licence under such laws for, transportation, storage, use and all other operations, connected with the 

handling of the same. 

�
; ������ C � � #��$ �	 � � � � � � � � �B�
 � �� � �� #� �� �  �1 � � ( � � � � � �� ��
�
            The contractor shall carry out and complete the work in ev ery respect in accordance with the contract 
and shall ensure that the work conforms  strictly to the drawings, specifications, instructions of the Engineer In 
Charge. The Engineer In Charge may issue, from time to time, further drawings, detailed instructions/ directions 
in writing to the contractor. All such drawings, instructions/directions shall be consistent with the contract 
documents and should be reasonably inferable therefrom, alongwith clarifications/ ex planations thereof, if 
necessary. 
8 .1     For Q uality Assurances of all the Civ il Engineering W orks the norms/ guidelines laid down by the 

company herein and elsewhere will form  part  of the contract for the purpose of q uality  of works.  

8 .2      The contractor shall be responsible for correct and complete ex ecution of the work in a workman like 

manner with the materials as per specification which shall be subject to the approv al of the company. All work 

under ex ecution in pursuance of the contract shall be open to inspection and superv ision by the Engineer In 

Charge  or by his authorised representativ e or any other official of higher rank or any other person authorised by 

the company in his behalf &  the contractor shall allow the same.  

8 .3  All materials to be prov ided by the contractor shall be in conformity with the specifications/schedule of 

work as per the contract and the contractor shall furnish proof, if so req uired by the Engineer In Charge to his 

satisfaction that the materials do so comply. 
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 i) The company shall hav e power to suspend the work  or  any  part  thereof and the Engineer In Charge 

may direct the contractor in writing to suspend the work, for such period and in such manner as may be specified 

therein, on account of any default on the part of the contractor, or for proper ex ecution of the work for reasons 

other than any default on part of the contractor, or on ground of safety of the work. 

 ii) In the ev ent of suspension for reasons other than any default on the part of the contractor, ex tension of 

time shall be allowed by the company eq ual to the period of such suspension and the contractor shall properly 

protect and secure the works to the ex tent necessary during such suspension. 
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 c) The company against all losses and claims for injuries or damages to any third party or to any property 

belonging to any third party which may arise out of or in conseq uence of the construction or maintenance or 

performance of the work under the contract and against all claims/demands proceedings/damages, cost charges 

and ex penses whatsoev er in respect of or in relation thereto.  
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(ex cluding act of G od e.g. flood, riots, war, earthq uake, etc.) and shall at his own cost repair and make good the 

loss/damage to the work so that on completion, the work shall be in good order and condition and in conformity 

with the req uirements of the contract and instructions of the Engineer In Charge. 
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 c) The contractor shall at all times during the tenure of the contract indemnify the company against all 
claims, damages or compensation under the prov ision of the W orkmen's Compensation Act and shall take 
insurance policy cov ering all risk, claims, damages, or compensation payable under the W orkmen's 
Compensation Act or under any other law relating thereto.           
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G ov t. Agencies, the redressal of the dispute may be sought in the Court of Law. 
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2 .5   In the ev ent the price of materials and/ or wages of labour req uired for ex ecution of the work decreases, 

there shall be downward adjustment of the cost of work so that such price of materials and/or wages of labour 

shall be deductible from the cost of work under this contract and in this regard the formulae herein before stated 

under this clause shall mutatis/mutandis apply prov ided that no such adjustment for the decrease in material 

price and/ or wages of labour before mentioned would be made in case of contracts in which the stipulated 

period of completion of the work is less than six  (6 ) months. 
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  SCH EDU LE ‘C’ 

 General S p ecifications  
1. Bricks : ( Ref. I.S. : 1077 –  19 76  ) 

 

Bricks manufactured in Bull’s patent kiln trench only shall be used unless otherwise specified, ringing sound 

when struck and should not break when thrown on the ground or against other bricks, They shall be clean, whole 

and free from flaws, cracks and under burnt lump of any kind, specially lime, and shall hav e sharp edges and 

angles and ev en surface. Bricks which when soaked in water for 24 hours absorb more water than one fifth of 

their dry weight shall be rejected. The bricks shall be manufactured from carefully selected good firm loam with 

necessary admix ture of sand. 

The common burnt cay bricks shall be classified on the basis of av erage compressiv e strength as giv en below :- 

 

    Class designation    (Av egage Compressiv e Strength) 

       Not less than           Less than 

       ( K g/cm2)  (K g/cm2) 

 

 75             75       100 

 50             50        75  

 35             35                 50 

The normal siz e of burnt bricks shall be 9 ” x  4.5” x  2.75” with usual v ariation of 1/8” on either side. 

 

2. Bricks Aggregate for Lime Concrete : 

The brick aggregate shall be from hard well burnt brick bats and shall not ex ceed 1½ ” in siz e and shall be free 

from dust, clay, grass or any other foreign matter. 

 

3. Surkhi : 

Surkhi shall be made from well burnt and should pass through a sleev e of 1/12” mesh, in no case ov er burnt 

bricks to be used for the manufacture of Surkhi. 

 

4. Sand : 

Sand shall be clean sharp and course and free all impurities and organic matter and be such as to pass through a 

6 4 mesh fiv e. 

 

5. Lime : 

Lime stone shall be used in the work. It shall be slaked just before. All impurities, ashes, or pieces improperly or 

carelessly burnt shall be screened or picked out before slaking and remov ed at once from the work. Lime should 

pass through a screen 12/12 mesh to the sq uare inch and stored in a dry place. 

 

6 . Aggregate for Cement Concrete : 

Aggregate for cement concrete shall be from trap, q uanz ite or hard q uariz  stone which shall pass trough ¾ ” 

mesh and on ¼ ” mesh screens. The aggregate shall be well screened and washed used and shall be free from 

foreign matters. 

 

7. Cement Morter : 

The mortars shall consists of cement and sand mix ed in the proportion defined in the relev ant schedule item for 

the v arious items of work. O nly measured q uantity shall be used. Sand and cement shall be spread on a clean dry 

platform in layers one ov er the other mix ture only when morte is req uired for used, and then only in sufficient 

q uantity to mesh the materials moist. 
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8. Lime Concrete : 

The mix ture shall be slaked lime, surkhi and sand in the production defined in the relev ant schedule item for the 

v arious items of work ground cinder may be used when directed by the Engineer-in-charge. Lime surkhi and 

sand are to be mix ed dry on a platform of masonry and then sprinkled with necessary q uantity of water and 

ground in morter mill. 

 

9 . Aggregate for Reinforced Cement Concrete : 

Aggregate for R.C.C. shall be from trap, q uartz e, or hard q uartz  tone. The aggregates shall pass through mesh 

and rest on ¼ ” mesh screens. It shall be well screened and washed before used and free from foreign matters.  

 

10. Earth work in Ex cav ation : 

Ex cav ation shall be strictly as shown in the plans. Bottoms of trenches shall be dressed lev el. All ex cav ated 

earth will be placed not less than 5 feet from the edge of the foundation trench or directed by the Ex ecutiv e 

Engineer. All earth filling in the plinth or foundation basement will be done in not more than 6 ” layers well 

watered rammed. 

 

11. Lime Concrete : 

The concrete shall consist of an aggregate of the proportion mentioned in the schedule of items of approv ed 

q uantities ½ ” gauge and down mix ed with lime morter. The concrete shall be mix ed on a lev el platform. The 

aggregate shall be first washed clean thoroughly wetted and placed to an ev en thickness on platform. Dry morter 

mix ed in proper proportion as specified in schedule of q uantities shall than be ev enly spread ov er the aggregate 

and mix ed thoroughly using sufficiently water to make the mortar adherent each piece of the aggregate. W hen 

the bed for the concrete is properly wetted, rammed and prepared the concrete shall be laid carefully in position 

in layer not ex ceeding 6 ”. The basket etc. shall nev er been thrown from a high but gently laid with the basket. 

Each layer shall be well rammed with a heav y wooden hammer or iron hammer till the morter comes to the 

surface. No water shall be added during ramming but the surface of each completed layer shall be watered and 

roughened before the nex t layer is added. The concrete shall be welled rammed and kept wet after the days 

works for such time till it is set and giv en more impression of the rammer when dropped ov er it. W hen concrete 

is to be laid under water or in wet location hydraulic lime rendered hydraulic shall be used. 

 

12. Cement Concrete : 

The proportion of the concrete will be the same as specified in the schedule of q uantities and will be strictly 

adhered to. The concrete shall be mix ed properly in a power driv en mix er in such a manner as to av oid loss of 

water. The concrete shall be mix ed for a minimum period of two minutes or until it is of ev en colour and 

uniform consistency through out. H ard mix ed concrete shall contain 10%  ex tra cement and shall be made on 

hard, clean and ev en surface. The cement and sand will be mix ed dry until the mix ture is uniform in colour. It 

shall then be spread ev enly ov er the coarse aggregate and mix ed thoroughly. The water shall then be added and 

the hole mix ture whole mix ed thoroughly untill the mass is uniform in colour and consistency. Concrete shall be 

handle from the place of mix ing to the place of final deposit as rapidly as practicable. The concrete once laid 

shall not be disturbed and shall be kept thoroughly demand by means of well matting and sand. The aggregate 

should consist of stone ball as of q uantity approv ed by the Ex ecutiv e Engineer and shall consist of graded siz e 

¾ ” and down and as per C.P.W .D. specifications. 
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13. Brick work in Mud Morter : 

The mud to be used for morter shall be from selected earth of tenacious nature to which sand shall to be added in 

much q uantity that dried of the mix ture shall not show sign of cracking. The mud shall be well trotter and 

v ariation in the consistency of paste will be the adding of sufficient water care being to remov e all clods and 

stones. 

 

14. Bricks work Lime Morter : 

Shall be done with brick soaked in water for not less than 4 hours before use in works. The proportion of mortar 

will be the same as per schedule of q uantity which will be strictly adhered to. The completed work should be 

perfectly in accordance with the drawing so for the lime lev el and v erticality is concerned, only mortar mix ed 

properly in bull chakhi to be used. 

 

15. Bricks words in Cement Morter in Foundation plinth &  superstructures : 

O nly selected bricks approv ed by Ex ecutiv e Engineer shall be used in the masonry. The bricks must be soaked 

in water for 6  hours before use. There should be proper bonding and shall be carried through the full width of 

the wall each coarse being truly longitudinal neither horiz ontal not v ertical joints shall be of greater thickness 

than ¼ ”. The proportion of morter will be as specified in the drawing will be laid ov er the plinth after cleaning 

on the brick work thoroughly of all its loose morter stickling on surface as waiting it thoroughly. The concrete 

shall be with stone ballast of ¾ ” siz e graded, in proportion of 1:2:4 (1 cement : 2 Sand : 4 chips). Cement 

concrete for D.P.C. should be cured for 5 days before a hot coat bitumen is applied on it. The bitumen painted 

surface should be immediately sealed with sand. 

 

16 . Damp proof course : 

Damp proof coarse to a thickness as specified in the drawing will be laid ov er the plinth after cleaning on the 

brick work thoroughly of all its loose mortar sticking on surface and wetting it thoroughly. The concrete shall be 

with stone ballast of ¾ ” siz e graded, in proportion of 1:2:4 (1 cement : 2 Sand : 4 chips). Cement concrete for 

D.P.C. should be cured for 5 days before a hot coat bitumen is applied on it. The bitumen painted surface should 

be immediately sealed with sand. 

 

17. Lime Concrete 3” Thick in Floors and with Brick Ballast : 

1½ ” bricks aggregate and down gauge a specified by the Engineer-in-Charge with 50%  of lime mortar 

consisting of lime and sand shall be used. The aggregate and mortar shall be thoroughly mix ed before laying and 

rammed. Consolidation shall be done until a skin of puse morter cov ers the surface and completely hide the 

aggregate. No mortar or water shall be added during ramming the mortar shall be mix ed in a Bali Chakey. 

 

18. 1” Patent Stone Flooring 1:2:4 : 

The concrete shall consist of 1 cement 2 sand stone ballast ½ ” down gauge. In all cases only measured q uantities 

shall be used. In all first be mix ed dry and then with the aggregate. The whole shall then be laid properly with 

water and then laid in a layer of 1” thick ov er prepared sub base and beaten thoroughly with wooden straight 

edge. The surface be finished with a floating coat of neat cement to the satisfaction of the Engineer-in-charge. 

The finished floors shall be kept wet for at least 7 days. 
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19 . Reinforced Cement Concrete 1:2:4 slabs, Roofing’s Lintels Chajja etc. Reinforcement to be done with a net 

work of M.S. rods as specified under q uality schedule or by the Engineer-in-charge. Rods and netting shall be 

wov en by the contractor at his own cost. Ev ery alternativ e cross ov er of M.S. rods shall be tied fast with binding 

wire of approv ed gauge. The netting shall be of proper siz e. The concrete shall be of good clean aggregate 

properly damped with clean water. The siz e of the stone aggregate to be used shall be ¾ ” gauge and below . The 

proportion shall be 1 cement 2 sand 4 stone ballast. Before laying the concrete the centering and frame works 

will hav e to be approv ed by the Engineer-in-charge or his authoriz ed officer. The concrete shall be well mix ed 

before laying and v ibrated properly till morter comes out to the surface and the reinforcing rods are thoroughly 

embedded in concrete. Care is to be taken that specified cov ering is there and no reinforcing material are 

ex posed from outside. The laid concrete should not be disturbed and be kept wet for 10 days. The centring will 

be remov ed only after 7 days placing the concrete or as directed by the Ex ecutiv e Engineer. 

 

20. Plaster inside and outside : 

Prior to the application of plaster the faces of the wall shall be cleaned and the joins of the bricks work rated out 

to depth of ½ ” and properly watered for at least 6  hours. The plaster shall be thoroughly smoothened and subbed 

with strength edges and wooden flats in a proper workman like manner. W atering, shall be continued for 7 days 

on the finished surface. The mortar will ordinarily consist of cement and in the proportion as specified in the 

schedule of q uantity which should be strictly adhered. W here lime is also specified the cream of lime shall be 

prepared by thoroughly slaking req uired q uantity of q uick lime with the minimum q uantity of water in order to 

get a thick slurry. The slurry of lime shall then be screened through a clean cloth to remov e all dirt and any un-

slaked like particulars. Sand shall be measured by v olume in suitable siz e measuring box es while cement shall 

be measured by weight taking 1 bag as 1.20 cft. Screened cream of lime and screened sand shall be mix ed 

together in req uisite proportion and the where than mix ed with necessary of cement. The minimum q uantity of 

water to giv e a working consistency to the mix  should only be added and no more. The plaster shall be applied 

immediately after mix ing maintaining the said precautions as for cement mortar. 

 

21. ½ ” Cement Plaster Dado 1:3. 

All the joints of masonry should raked ¾ ” deep and the walls should be thoroughly wetted at least 6  hours 

before the plaster in laid. The plaster should be laid on with some what more than the thickness and lev eled and 

finished with a trowel. The plaster should be kept constantly watered for the 3 weeks. The thread lining is to be 

done. It should be done before the cement takes initial set.  

 

22. W hite washing three coats : 

W hite washing shall be prepared from burned shall lime thoroughly mix ed with water, it should giv e a thin 

creamy consistency. It should then be screened through clean cloth. Clean gum dissolv ed in hot water or good 

conjee water shall be added in proportion of tounces to 1 Cit. for each coat is allowed to be applied. The new 

walls shall be well cleared and brushed. Each coat of white wash should be allowed to dry before applying nex t 

coats. 
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23. 5” thick trellis work in cement mortar 1:3 : 

5” thick Ist class bricks trellis work in cement mortar 1:3 will be done with bricks soaked in water for into less 

than 4 hours before in work. W atering to be continued  on finished trills work for at least 7 days. Freshly mix ed 

mortar shall be used and ½ ” thick cement plaster as directed Ex ecutiv e Engineer shall be applied. 

 

24. Colour W ashing : 

The colour washing shall be prepared applied in accordance with the standard specifications for white washing 

ex cept that the contractors that prov ide colouring matter specified and ordered by the Engineer-in-charge during 

use. The colour wash should be stared continuously during use. The colour should be of ev en the ov er the whole 

surface. 

 

25. Lime Concrete Terracing on Roof : 

Bricks aggregate 1” and down gauge with 50%  of more consisting of  1 lime : 2 surkhi shall be used. The brick 

aggregate will be well watered before mix ing up with mortar. The lime should be thoroughly screened and made 

from free from kankars. The mortars should be mix ed in prilchakey separately and then mix ed thoroughly with 

the aggregate before laying ov er roof. The mix ture should be properly lev eled before besting. The concrete 

should then the thoroughly consolidated by being beaten with wooden mallets ( Thapits). Lime water should be 

sprinkled at interv als on the terrier to keep it wet while beaten. Proper slopssare to be made towards eav es for 

flow or the rain water. In no as shall the mix ture be allowed to dry until the work is complete. The surface shall 

be softened by being sprinkled with clean water and the morter which will rise to this surface during beating 

shall be smoothed and finished off with lime slurry gur and be light treatment complete. No plastering shall on 

any account be put on the surface watering shall be continued for 10 days after the completion of the work at the 

cost of contractor(s). G hoondi to be made of the same mix  as in terrace along with junction of the parapets roof 

to the design as per the instruction of the Engineer-in-charge. 

 

26 . Sal W ood and W indow Frames : 

The frames shall be made of well seasoned sal wood free from sap bends sun crack, shakes on blemishes of any 

kind. Alternativ ely kith seasoned and treated Badam or chuglum free from sap bends flaws sun cracks shakes or 

blemishes of and kind will be acceptable. 

 

27. Door and W indows shutters : 

Pannelled and glaz ed and battened shutter 1 to 11” thick shall be of Ist class Indian teak wood and 1” to  1 ¼ ” 

batteneded shutters shall be of wood as specified by Ex ecutiv e Engineer. K iln seasoned and treated Badam 

wood or chuglum wood will also be acceptable. They shall be framed and put together, planted smooth in all 

surfaces and finished in accordance with the best class of joinery. 

 

28. H olfasts : 

1” x  1 ½ ” x  1/8” / 12 x  1 ½ ” x  1/8” M.S. Flat holfasts shall be set in cement mortar 1: 2 : 4  6 Nos. for each door, 

4 Nos. for each windows and 2 Nos. for each clearstory window. 
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29 . Pucca Drain : 

Earth ex cav ation for cutting trenches for drain shall be done by the contractor and got approv ed by the Engineer-

in-charge. The drain shall be made from well burned brick with cement concrete bed. Siz e shall be as specified 

in the schedule. The surface of the top, sides and beds shall cement plaster with smooth surface. Necessary earth 

fitting by the side of the drain shall also be done. 

 

30. Painting Door and W indows : 

Painting two coats ov er one coat of priming to all doors and windows shall be done. The q uality and shade of 

the paint shall be approv ed by Engineer-in-charge. The wood surface to be painted shall be thoroughly cleaned 

and sand paper before painting. 

 

31. W indow gratings : 

3/4” dia  M.S. rounds v ertically and ¼ ” to 1/8” M.S. flats horiz ontally shall be fix ed to windows. The v ertical 

bars shall be 4” center to center. 

 

32. ¼ ” Cement Plaster ¼  in ceiling : 

The surface of the ceiling to be plastered should be thoroughly cleaned and dammed before the plaster laid 1 

part of clean cement and 4 parts of screened sand shall be mix ed and immediately applied on the surface. 

 

33. Construction brick masonry chullah : 

Chullah shall be constructed and 2
nd

 less brick masonry in cement mortar 1:6  with 2 holes and iron gratings 

complete as per design and finish with sand and gobri plaster. 

 

34. Ventilators : 

W iring melted or R.C.C. J ali v entilators of req uired siz e shall be fix ed in the walls as per specification and 

drawing. 

 

35. Absorstors Rain W ater Pipe : 

In order to facilitate painting all pipes will blocked 1 ½ ” from the wall. Asbestors leads and shoes shall be 

prov ided of the proper siz e for the siz e of rain water pipes the shoes being fix ed 6 ” abov e ground lev el. 

 

36 . Fan Clamps  :  

5/8 dia M.S. Fan hooks shall be prov ided and fix ed in the ceiling for Electric Fans. 

 

37. Fly –  Proof Doors : 

G alv anised iron proof webbing 16  x  16  mesh shall be used. The webbing shall be fix ed securely to th styles rails 

and mounting by G .I. stapples at about 6 ” interv als. The styles rails and mounting around the fly proof webbing 

shall be moulded. 

 

38. Items not cov ered by abov e will be guided by the specification of C.P.W .D. or as decided by the G .M.(Civ il) 

whose interpretation will be final. 

 

  
�

�
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CPW D  SPECIF ICATIO N F O R W BM  RO AD  

 
1 7 .1 .1 6.  S c re e n in g s  : S c re e n in g  to  fill v o id s  in  th e  c o a rs e  a g g re g a te  s h a ll g e n e ra lly  c o n s is ts  o f th e  s a m e  
m a te ria l a s  th e  c o a rs e  a g g re g a te . H o w e v e r, w h e re  p e rm itte d , p re d o m in a n tly  n o n -p la s tic  m a te ria l s u c h  a s  m o o ru m  o r 
g ra v e l (o th e r th a n  riv e r b o m e  ro u n d e d  m a te ria l) m a y  b e  u s e d  fo r th is  p u rp o s e  p ro v id e d  liq u id  lim it a n d  p la s tic ity  in d e x  
o f s u c h  m a te ria l is  b e lo w  20  a n d  6 re s p e c tiv e ly  a n d  fra c tio n  p a s s in g  7 5  m ic ro n  s ie v e  d o e s  n o t e x c e e d  1 0  p e rc e n t. 
 
A s  fa r a s  p o s s ib le  s c re e n in g s  s h a ll c o n fo rm  to  th e  g ra d in g s  s e t-fo rth  in  T a b le  1 7 .9 . S c re e n in g s  o f ty p e  A  s h a ll b e  
u s e d  w ith  c o a rs e  a g g re g a te  o f g ra d e  I o f T a b le  1 7 .2. S c re e n in g s  o f ty p e  A  o r B  a s  s p e c ifie d  s h a ll b e  u s e d  w ith  
c o a rs e  a g g re g a te s  o f g ra d in g  2. T y p e  B  s c re e n in g s  s h a ll b e  u s e d  w ith  c o a rs e  a g g re g a te s  o f g ra d in g  3 . T h e  u s e  o f 
s c re e n in g s  m a y  ,b e  o n -d tte d  in  th e  c a s e  o f s o ft a g g re g a te s  s u c h  a s  b ric k  m e ta l, k a n k a r a n d  la te rite . F o r s c re e n in g s  
lik e  m o o n u n  o r g ra v e l th e  g ra d in g s  g iv e n  in  T a b le  1 7 .9  s h a ll n o t b e  b in d in g . 
 
T A B L E  1 7 .9  
 
G R A D IN G  F OR  S C R E E N IN G S  
 

G ra d in g    s iz e  o f s ie v e  d e s ig n a tio n   %  b y  w t. 
C la s s ific a tio n    s c re e n in g     p a s s in g  s ie v e  
A     1 3 .2 m m     1 3 .2 m m   1 0 0  

1 1 .2 m m     9 5  - 1 0 0  
5 .6 m m     1 5  - 3 5  

        1 8 0 m ic ro n       0    1 0  
B     1 1 .2 m m     1 1 .2 m m   1 0 0  

5 .6 m m     9 0   1 0 0  
1 8 0  m ic ro n     1 5      3 5  
 

1 7 .1 .1 7 . S e a lin g  C o m p o u n d : A fte r th e  c u rin g  p e rio d  is  o v e r th e  jo in t p o rtio n  a b o v e  th e  fille r b o a rd  s h a ll b e  c le a n e d  
th o ro u g h ly  a s  d ire c te d  b y  th e  E n g in e e r.in c h a rg e . T h e  jo in ts  s h a ll b e  fille d  w ith  h o t a p p lie d  s e a lin g ,c o m p o u n d . G ra d e  
A  (N o rm a l) fo r c o n c re te  c o n s tru c tio n s  o th e r th a n  th o s e  w h ic h  a re  s u b je c te d  .to  c o n ta c t o f k e ro s e n e  o r o th e r h e a v y  
p e tro le u m  o ils  a n d  G ra d e  B  Oe t fu e l re s is ta n t) fo r c o n c re te  c o n s tru c tio n s  o f ru n w a y s  fo r je t a ir c ra fts , c o n fo rm in g  to  
IS :1 8 3 4. 
 
1 7 .L I8 . S ig n  B o a rd  (F ig .3 ) : It s h a ll b e  c a s te d  c e m e n t c o n c re te  1 :2:4 (I C e m e n t : 2 C o a rs e  s a n d  4 G ra d e d  s to n e  
a g g re g a te  1 2.5  m m  n o m in a l s iz e ) re in fo rc e d  w ith  1 0  m m  a n d  6 m m  M .S . b a r a s  d ire c te d  a n d  fin is h e d  s m o o th  w ith  
c e m e n t m o rta r 1  : 2 (I C e m e n t :2 fin e  s a n d ). T h e  s p e c ific a tio n s  fo r R .C ,C , w o rk  in  g e n e ra l s h a ll a p p ly  a s  fa r a s  
a p p lic a b le , l20  x  60  x  3 0  c m  h ig h  p la tfo rm  s h a ll b e  p ro v id e d  in  fro n t a s  w e ll a s  b a c k  in  c e m e n t c o n c re te  1 :2:4 (I 
e m e n t : 2 C o a rs e  s a n d  :4 G ra d e d  s to n e  a g g re g a te  
1 2.5  m m  n o m in a l s iz e ) o v e r 7 .5  c m -th ic k  le a n  c o n c re te  b a s e  o f c e m e n t c o n c re te  1 :5 :1 0          (I C e m e n t : 5  F in e  s a n d  
: 1 0  G ra d e d  s to n e  a g g re g a te  40  m m  n o m in a l s iz e ). R e d  re fle c to rs  s h a ll b e  p ro v id e d  in  th e  p la tfo rm  a s  s h o w n  in  th e  
d ra w in g . 1 0  c m  h ig h  k e rb  s to n e  s h a ll b e  p ro v id e d  a lo n g  th e  s id e s  o f th e  s ig n  p o s t, in  c e m e n t m o rta r 1 :4 (I C e m e n t:4 
F in e  s a n d ). T h e  a re  I e a  b e tw e e n  th e  k e rb  s to n e  a n d  th e  p la tfo rm  s h a ll b e  fille d  u p  w ith  e a rth  a n d  w e ll c o n s o lid a te d . 
S p e c ific a tio n  fo r k e rb  s to n e  a n d  p la tfo rm  s h a ll a p p ly  a s  p e r re le v a n t c la u s e  a n d  s h a ll b e  p a id  fo r s e p a ra te ly . 
 
1 7 -1 .1 9 . S o il : S o il h a v in g  a  p la s tic ity  in d e x  (P I) b e tw e e n  5  a n d  20  s h a ll b e  s u ita b le . A tle a s t 
o n e  te s t fo r 20 0  c u b ic  m e tre  o f s o il fo r d e te rm in in g  P .I. s h a ll b e  c o n d u c te d . 
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1 7 .1 .20 . S to n e s  : T h e s e  s h a ll b e  c le a n , h a rd , s o u n d  a n d  d u ra b le  s to n e s , fre e  fro m  d e c a y  a n d  w e a th e rin g . T h e y  s h a ll 
b e  in  b lo c k s  a n d  h a m m e r d re s s e d  o n  a ll s id e s . T h e  s iz e , o f p itc h in g  s to n e s  s h a ll b e  a p p ro x im a te ly  22.5  c m  in  d e p th  
a n d  n o t le s s  th a n  1 ,5  c m  in  a n y  o th e r d ire c tio n . 
 
1 7 .1 -21 . S to n e  C h ip p in g s  F o r S u rfa c e  D re s s in g / P a in tin g : T h e  s to n e  c h ip p in g  s h a ll c o n s is t o f fa irly  c u b ic a l fra g m e n t 
o f c le a n , h a rd , to u g h  a n d  d u ra b le  ro c k  o f u n ifo rm  q u a lity  th ro u g h o u t. T h e s e  s h a ll b e  o b ta in e d  b y  c ru s h in g  s to n e  riv e r 
g ra v e l (s h in g le ) o r o th e r a p p ro v e d  m a te ria ls . R o u n d e d  g ra v e l s h a ll b e  u s e d  o n ly  if s p e c ific a lly  p e rm itte d  b y  th e  
E n g in e e rin g -C h a rg e . T h e  c h ip p in g  s h a ll b e  fre e  o f e lo n g a te d  o r fa lk y  p ie c e s , s o ft o r d is in te g ra te d  s to n e , W t, @ p  
v e g e ta b le  m a tte r, d u s t a n d  a d h e ra n t c o a tin g s . T h e y  s h a ll c o n fo rm  to  th e  q u a lity  re q u ire m e n ts  o f T a b le  1 7 .1 0 . 
H o w e v e r, th e  to ta l q u a n tity  o f s u c h  d e le te rio u s  m a te ria l in c lu d in g  c la y  lu m p s , s o ft fra g m e n ts , 
fo re ig n  m a te ria l s h a ll n o t e x c e e d  5 %  o f th e  w e ig h t if th e  a g g re g a te . 
 
T h e  a g g re g a te  s h a ll b e  g o t te s te d  to  e n s u re  th e  re q u ire m e n ts  s p e c ifie d  in  T a b le  1 7 .1 0 . 
 
T A B L E  1 7 .1 0  
P H Y S IC A L  R E Q U IR E M E N T S  OF  A G G R E G A T E S  F OR  
S U R F A C E  D R E S S IN G /A S P H A L T IC  C ON C R E T E  
 
S r.N O.   T e s t   T e s t m e th o d    R e q u ire m e n ts  
1 .  L o s  A n g le s  A b ra s io n  V a lu e    IS : 23 8 6 (P t.[V ) 40 % . m a x . 
2.  A g g re g a te  Im p a c t*  

V a lu e ' - IS  : 23 8 6 (P t.IV )      3 0 %  m a x . 
3 .  F la k in e s s  In d "     IS : 23 5 6(p a rt-I)  25 % m a x . 
4.  S trip p in g  V a lu e     V id e  m e th o d    2S %  m a x . 

g iv e n  in  a p p e n d ix . 
5 .  W a te r A b s o rp tio n     IS : 23 8 6 (P t.III)  1 %  m a x . –  
 
* A g g re g a te s  m a y  s a tis fy  re q u ire m e n ts  o f e ith e r o f th e  tw o  te s ts . 
 
1 7 .L 22. S to n e s  fo r K e rb  a n d  C h a n n e ls  : K e rb  a n d  c h a n n e l s to n e s  a re  p ro v id e d  o n  ro a d s  h a v in g  ra is e d  b e rm s  fo r fo o t 
p a th  e tc . T h e s e  s h a ll b e  o f s e le c te d  h a rd  s to n e , s o u n d , d u ra b le  fre e  fro m  Ia n d  n a tio n s  a n d  o th e r s tru c tu ra l d e fe c ts . 
T h e  le n g th  o f e a c h  k e rb  a n d  c h a n n e l s to n e  s h a ll b e  n o t le s s  th a n  49 .5  c m  e x c e p t th a t 29 .5  c m  lo n g  s to n e s  s h a ll b e  
p e rm itte d  fo r c lo s u re s  a n d  fo r c u rv e s . T h e  o th e r d im e n s io n s  s h a ll b e  3 0  x  20  c m  fo r k e rb  s to n e s  a n d  3 0  x  1 0  c m  fo r 
c h a n n e l s to n e s , u n le s s  s p e c ifie d  o th e rw is e . K e rb  a n d  c h a n n e l s to n e s  s h a ll b e  c h is e l d re s s e d  o n  e x p o s e d  s u rfa c e  
a n d  e d g e s . T h e  d im e n s io n s  o f th e  e x p o s e d  fa c e s  o f k e rb  a n d  c h a n n e l s to n e s  s h a ll b e  o f s iz e s  a s  s p e c ifie d  w ith  a  
to le ra n c e  o f 1 0  m m  in  w id th  a n d  d e p th . In  th e  c a s e  o f k e rb  s to n e s  a  to le ra n c e  o f 5  c m  s h a ll b e  a llo w e d  in  th e  
d im e n s io n s  o f u n e x p o s e d  b a c k  a n d  b o tto m  fa c e s  a n d  in  th e  c a s e  o f c h a n n e l s to n e s  a  to le ra n c e  o f 1 0  n u n  s h a ll b e  -
a llo w e d  in  th ic k n e s s . 
 
1 7 .1 .23 . B o u n d a ry  S to n e  (F ig . 4 ilh e  b o u n d a ry  s to n e s  s h a u  b e  o f e ith e r h a rd  s to n e  o r s o u n d  a n d  d u ra b le  q u a lity  o r 
p re c a s t R .C .C . T h e s e  s h a ll b e  in  b lo c k s  o f s iz e  1 5  x  1 5  x  9 0  c m  u n le s s  d ire c te d  o th e rw is e  b y  th e  E n g in e e r-in -
C h a rg e . A  to le ra n c e  o f 1 2.5  m m  s h a ll b e  p e rm itte d  in  th e  s p e c ifie d  s iz e . In  th e  c a s e  o f b o u n d a ry  s to n e s  o f h a rd  
s to n e , th e  to p  3 0  c m s  @ 'b e  c h is e l d re s s e d  o n  a ll th e  fo u r s id e s  a n d  o n  th e  to p ",- 
 
T h e  R .C .C . b o u n d a ry  s to n e s  s h a ll b e  c a s t in  c e m e n t c o n c re te  1 :2:4 (I c e m e n t : 2 c o a rs e  s a n d  : 4 g ra d e d  s to n e  
a g g re g a te  20  m m  n o n 'tin a l s iz e ), re in fo rc e d  w ith  6 m m  d ia m e te r m ild  s te e l b a rs  o r a s  d ire c te d  a n d  fin is h e d  S m o o th  
w ith  c e m e n t m o rta r 1 :3  (1  c e m e n t: 3  fin e  s a n d  T h e  s p e c ific a tio n s  fo r R .C .C . w o rk  s h a ll a p p ly  –  
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1 7 .1 .24.  K ilo m e te r s to n e  (F i&  7 ) : S ta n d a rd  d e s ig n  o f k ilo m e te r s to n e s  a re  g iv e n  in  F ig . 6. Ord in a ry  k ilo m e te r 
s to n e  fo r N a tio n a l H ig h w a y s , S ta te  h ig h w a y s  a n d  M a jo r D is tric t s h a ll b e  o f th e  s iz e  3 5  x  1 1 1  x  25  c m . On e  c m  o ffs e t 
s h a ll b e  p ro v id e d  a ro u n d  th e  s to n e  s la b  in  1 0  c m  h e ig h t a b o v e  th e  fo rm a tio n  le v e l to  s e rv e  a s  th e  p e d e s ta l, - T h e  
k ilo m e te r s to n e s  s h a ll b e  fix e d  a t rig h t a n g le  to  th e  c e n tre  lin e  o f th e  c a rria g e  w a y . T h e  k ilo m e te r s to n e  s h a ll in d ic a te  
th e  n a m e  
a n d  d is ta n c e  o f th e  n e x t (in te rm e d ia te ) im p o rta n t to w n  o n ly . th e  s id e  o f th e  k ilo m e te r s to n e  
fa c in g  th e  c a rria g e  w a y  th e  n u m b e r o f th e  k ilo m e te r s to n e  s h a ll b e  m a rk e d  (w ith o u t th e  n a m e  o f a n y  p la c e ). 
 
K ilo m e te r s to n e s  fo r e v e ry  fifth  k ilo 'm e tre  .fo r,," N a tio n a l H ig h w a y s , S ta te  h ig h w a y i a n d , m a jo r d is tric t ro a d s  s h a ll b e  
o f th e  s iz e  5 0  x  1 5 2.5  x  25 ,c a L  On e  a n  o ffs e t s h a ll b e ' p ro v -id e d  a ro u n d  th e  s to n e  s la b  in  1 3  c m  h e ig h t a b o v e  th e  
fo m i'a tim  le v e l s e rv e  a s  th e  p e d e s ta l. T h is  k ilo m e te r s to n e  s h a ll b e  fix e d  a t rig h t a n g le s  to  th e  c e n tre  lin e  w a y . It s h a ll 
s h o w  th e  n a m e  a n d  a ls o  m  o f th e  te rm in a l o r th e  s ta rtin g  s ta tio n  a ls o  a b o v e  th o s e  o f in te rm e d ia te  to w n . On  th e  s id e  
fa c in g  th e  c a rria g e  w a y , th e  n u m b e r o f th e  k ilo m e tre  s to n e  in  c o n tin u ity  o f o rd in a ry  k ilo m e tre  s to n e  s h a ll b e  in s c rib e d  
(w ith o u t th e  n a m e  o f a n y p la c e ). K ilo m e tre  s to n e  f -o r o th e r d is tric t ro a d s  a n d  ro a d s  s h a ll b e  o f th e  s iz e  3 5  x  9 3 .5  x  1 8  
C M  o ffs e t s h a ll b e  p ro v id e d  a ro u n d  th e  s to n e  s la b  in  1 0  c n L  h e ig h t a b o v e  th e  fo rm a tio n  le v e l to  s e rv e  a s  th e  
p e d e s ta l. It s h a ll b e  fix e d  a t rig h t a n g le s  to  th e  ' tre  lin e  o f c a rria g e  w a y  a n d  s h a ll in d ic a te  th e  n a m e  a n d  th e  d is ta n c e  
o f th e  n e x t im p o rta n t s ta d o rd  o n  th e  s id e  fa c in g  th e  c a rria g e  w a y , th e  n u m b e r o f th e  k ilo m e tre  s to n e  s h a ll b e  
p re s c rib e d  (w ith o u t th e  n a m e  o f a n y  p la c e )., 
 

T h e  k ilo m e te r s to n e s  s h a ll b e  fix e d  a t th e  e d g e  o f th e  ro a d  w a y  o u ts id e  th e  s h o u ld e r o n  s p e c ia lly  e re c te d  
p la tfo rm s , if n e c e s s a ry . In  c u ttin g  th e s e  s h a ll b e  fix e d  c le a r o f th e  s h o u ld e r a n d  th e  s id e  d ra in  a s  p e r F ig . 7 (a ). On  
e x is tin g  ro a d s  s to n e s  b e  fix e d  o n  th e  s id e  o f th e  ro a d  a  o th e r w h ic h  m ile s  s to n e s  e x is t o n  n e w  ro a d s , s h a ll b e  lo c a te d  
o n  le ft h a n d  s id e  o f th e  ro a d  a s  o n e  fro m  th e  s ta tio n  fro m  w h ic h  k ilo m e te r c o u n t s ta rts . 

 
K ilo m e te r s to n e s  s h a ll b e  o f R .C .C . o r s to n e  s la b s . 
 
(a )  K ilo m e tre  S to n e s  in  R .C .C . : It s h a ll b e  c a s t in  c e m e n t c o n c re te  1 :2:4 (1  c e m e n t :2 c o a rs e  s a n d  : 4 g ra d e d  
s to n e  a g g re g a te  20  m m  n o m in a l s iz e ) w ith  re in fo rc e m e n t a s  d ire c te d  a n d  fin is h e d  s m o o th  w ith  c e m e n t m o rta r 1  :3  (1  
c e m e n t:3  fin e  s a n d ) o n  e x p o s e d  s u rfa c e s  a b o v e  th e  g ro u n d . T h e  s p e c ific a tio n s  fo r R .C .C . w o rk  s h a ll a p p ly . 
 
(b )  K ilo m e tre  S to n e  S la b s  : T h e  s to n e  s la b s  s h a ll b e  o f re d  o r w h ite  s a n d  s to n e  u n le s s  o th e rw is e  s p e c ifie d . T h e  
s la b  s h a ll b e  h a rd , e v e n , s o u n d  a n d  d u ra b le . S la b s  s h a ll h a v e  b e e n  s a w n  o r c h is e lle d  in  a  p la n e  p a ra lle l to  th e  
n a tu ra l b e d  o f th e  s to n e .T h e  s la b s  s h a ll b e  c h is e l d re s s e d  o n  th e  e x p o s e d  s u rfa c e s  a b o v e  g ro u n d  fa c in g  ro a d  s id e , 
s o  th a t th e  d re s s e d  fa c e  s h a ll n o t b e  m o re  th a n  3  m m  fro m  a  s tra ig h t e d g e  p la c e d  o n  it. T h e  th ic k n e s s  o f th e  s la b  
s h a ll b e  u n ifo rm  a n d  a s  s p e c ifie d  in  th e  ite m  w ith  a  p e rm is s ib le  to le ra n c e  o f 1 .5  n u n . T h e  th ic k n e s s  s h a ll b e  
m e a s u re d  c o rre c t to  3  m m . 
 
1 7 .2 S U P P L Y IN G  A N D  S T A C K IN G  OF  M A T E R IA L S  
 
1 7 .2.1  A g g re g a te  /R e d  B a jri 
1 7 .2.I.0  T h e  ite m  o f w o rk  s h a ll s p e c ify  s to n e  a g g re g a te /b ric k  a g g re g a te /re d  b a jri, a s  th e  c a s e  
m a y  b e . 
 
.1 7 .2.1 .1 .  S ta c k in g  : G ro u n d  w h e re  s ta c k s  a re  p ro p o s e d  to  b e  m a d e  s h a ll b e  c le a re d , le v e lle d  o r d re s s e d  to  a  
u n ifo rm  s lo p e  a n d  a ll lu m p s , 'd e p re s s io n s  e tc . s h a ll b e  re m o v e d . T h e  
s ta c k e d  m e ta l s h a ll b e  fre e  fro m  v e g e ta tio n  a n d  o th e r fo re ig n  m a tte r. C o a rs e  a g g re g a te s  s ta c k  s h a ll b e  m a d e  a t 
p la c e s  a s  d ire c te d  b y  th e  E n g in e e r-in c h a rg e . A ll re je c te d  s to n e  m e ta l s h a ll b e  re m o v e d  fro m  th e  s ite . 
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T h e  a g g re g a te  s h a ll b e  s ta c k e d  in  c o n v e n ie n t u n its  o f o n e  m e tre  to p  w id th , 2.2 m  b o tto m  w id th , 60  c m  h e ig h t a n d  o f 
le n g th  in  m u ltip le s  o f 3  m  fo r n e w  ro a d s . W h e re  b e rm  w id th  is  lim ite d  o r fo r re p a ir w o rk s  it s h a ll b e  s ta c k e d  in  u n its  o f 
40  c m  to p  w id th  1 .4 in  b o tto m  w id th , 5 0  c m  h e ig h t a n d  le n g th  in  m u ltip le s  o f 3  m . T e m p la te  o f s te e l s h a ll b e  u s e d  fo r 
m a k in g  th e  s ta c k s  a n d  s h a ll a lw a y s  b e  k e p t a t s ite  fo r c h e c k  m e a s u re m e n ts . T h e  E n g in e e r-in -C h a rg e  m a y  p e rm it 
s ta c k in g  in  d iffe re n t s iz e s  a n d  h e ig h t ra n g in g  b e tw e e n  45  to  7 5  c m  fo r n e w  ro a d s  a n d  40  to  60  c m  fo r re p a ir w o rk , in  
c a s e  th e  s ite  c o n d itio n  s o  d e m a n d . In  a  p a rtic u la r re a c h  o f ro a d  a s  d e c id e d  b y - th e  E n g in e e r-in -C h a rg e , th e  q u a n tity  
o f s ta c k e d  m a te ria l s h a ll b e  c o m p a ra b le  to  th e  th e o re tic a l q u a n tity  re q u ire d  fo r W .B .M . to  b e  la id  in  th a t re a c h . 
 
T h e  s ta c k ,,, s h a ll b e  u n ifo rm ly  d is trib u te d  a lo n g  tile  ro a d  a n d  s h a ll b e  n u m b e re d  s e ria lly . T h e  
n u m b e r p la te  s h a ll b e  p la n te d  o n  e a c h  s ta c k , w h ic h  s h a ll re m a in  in  p o s itio n  u n til th e  s ta c k  is  u s e d  in  th e  w o rk . A  
re g is te r s h o w in g  d a ily  c o n s u m p tio n  o f s ta c k s  s h a ll b e  m a in ta in e d  a t s ite  o f w o rk . T h e  c o lle c tio n  o f s to n e  m e ta l s h a ll 
b e  fo r c o m p le te d  le n g th  o f o n e  k m  (fo r e a c h  la y e r o f W .B . m a c a d a m ) o r a s  d ire c te d  b y  th e  E n g in e e r-in -C h a rg e  in  
w ritin g . 
 
1 7 .2-1 .2. M e a s u re m e n ts : L e n g h , b re a d th  a n d  h e ig h t s h a ll b e  m e a s u re d  c o rre c t to  a  c m . T h e  
to ta l q u a n tity  s o  a rriv e d  s h a ll b e  re d u c e d  b y  7 .5 %  to  a rriv e  a t th e  n e t q u a n tity  fo r p a y m e n t, in  
c a s e s  o f a g g re g a te s . N o  s u c h  re d u c tio n  s h a ll b e  m a d e  in  c a s e  o f fin e  a g g re g a te  i.e . R e d  B a jri &  s c re e n in g  e tc . a s  
d e fin e d  u n d e r c la u s e  1 7 .1 .2. 
 
1 7 .2.1 .3 .  R a te  : T h e  ra te  s h a ll in c lu d e  th e  c o s t o f a ll m a te ria ls  a n d  la b o u r in v o lv e d  in  a ll 
th e  o p e ra tio n s  d e s c rib e d  a b o v e . 
 
1 7 .2.1  B in d e r 
S ta c k in g  : S p e c ifie d  b in d e r s h a ll b e  b ro u g h t to  th e  s ite  o f w o rk  in  th e  s e a le d  o rig in a l c o n ta in e rs . B in d e r b ro u g h t in  
d a m a g e d  c o n ta in e rs  s h a ll n o t b e  a llo w e d . T h e  m a te ria l s h a ll b e  s ta c k e d  in  fe n c e d  e n c lo s u re s , a s  d ire c te d  b y  th e  
E n g in e e r-in -C h a rg e , o n  o n e  s id e  o f th e  ro a d w a y . T h e  m a te ria l s h a ll b e  p u rc h a s e d  fro m  re p u te d  firm s  o r th e ir 
a u th o riz e d  d e a le r. A ll th e  d ru m s  b ro u g h t to  s ite  s h a ll b e  s e ria lly  n u m b e re d  a n d  u s e d  in  th e  s a m e  o rd e r. T h e  
m a te ria ls  s h a ll b e  b ro u g h t in  a t a  tim e  in  a d e q u a te  q u a n titie s  to  s u ffic e  fo r th e  w h o le  w o rk  o r fo r a tle a s t a  fo rtn ig h t's  
w o rk . 
 
F o r m a jo r b itu m in o u s  ro a d  w o rk s , s u p p ly  o f b itu m e n  in  b u lk  m a y  b e  ta k e n  fo r e c o n o m ic a l re a s o n s , o r if th e  
c o n tin g e n c ie s  o f th e  w o rk  s o  re q u ire . S u ffic ie n t s to ra g e  a rra n g e m e n t s h a ll b e  m a d e  a t s ite  fo r a tle a s t te n  d a y s  
re q u ire m e n t. 
 
M a te ria ls  s h a ll b e  k e p t in  th e  jo in t c u s to d y  o f th e  c o n tra c to r a n d  th e  re p re s e n ta tiv e  o f th e  E n g in e e rin g -C h a rg e . T h e  
e m p ty  c o n ta in e rs  s h a ll n o t b e  re m o v e d  fro m  th e  s ite  o f w o rk , till th e  
re le v a n t ite m  o f w o rk  h a s  b e e n  c o m p le te d  a n d  p e rm is s io n  o b ta in e d  fro m  tile  E n g in e e r-in -C h a rg e . A  fe w  d ru m s  m a y  
b e  re m o v e d  b e fo re  c o m p le tio n  o f w o rk  fo r h e a tin g  b itu m e n  a n d  m ix in g  a g g re g a te s  e tc . w ith  th e  p e rm is s io n  to  th e  
E n g in e e r-in -C h a rg e . 
 
E m p ty  d ru m s  re q u ire d  to  b e  re tu rn e d  to  s to re s  s h a ll b e  in  g o o d  c o n d itio n . R e c o v e ry  ra te  fo r n o n re tu rn  o f th e  e m p ty  
d ru m s  o r fo r th e  d a m a g e d  d ru m s  s h a ll b e  a s  d e c id e d  b y  th e  e n g in e e r-in - c h a rg e . 
 
1 7 .2.2.2. M e a s u re m e n ts  : T h e  m a te ria ls  s h a ll b e  re c o rd e d  a s  p e r s ta n d a rd  w e ig h ts  o f d iffe re n t ty p e  o f c o n ta in e r a s  
in tim a te d  b y  m a n u fa c tu re rs . T h e  m a te ria l s h a ll b e  w e ig h e d  w h e re  c o n ta in e rs  a re  fo u n d  le a k in g . 
 
1 7 2.2.3 . R a te  : T h e  ra te  s h a ll in c lu d e  th e  c o s t o f a ll T a b o u r a n d  m a te ria ls  in v o lv e d  in  a ll th e  o p e ra tio n s  d e s c rib e d  
a b o v e . 
 
1 7 23 . M o o ru m /s to n e  c h ip p in g s  
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1 7 .L 3 .0 . T h e  ite m  o f w o rk  s h a ll s p e c ify  m o o ru m / s to n e  c y d p p in g s , a s  th e  c a s e s  m a y  b e . 
 
1 7 .2.3 .1 . S ta c k in g  : G ro u n d  w h e re  s ta c k s  a re  p ro p o s e d  to  b e  m a d e , s h a ll b e  d re s s e d  to  a  u n ifo rm  s lo p e  a n d  a ll 
lu m p s , d e p re s s io n s  e tc . s h a ll b e  re m o v e d . S a m p le  o f m o o ru m  s h a ll b e  g o t a p p ro v e d  fro m  th e  E n g in e e r-in -C h a rg e , 
b e fo re  th e  m a te ria l in  b u lk  is  b ro u g h t to  s ite . 
 
M o o ru m  s h a ll b e  s ta c k e d  in  c o n v e n ie n t u n its  o f o n e  c u b ic  m e tre  in  b e tw e e n  a g g re g a te  s ta c k s  in  e a c h  le n g th  o f 1 0 0  
m  a s  p e r re q u ire m e n t. T h e  s ta c k s  s h a ll b e  m a d e  w ith  w o o d e n  b o x e s  o p e n  a t b o th  e n d s  a n d  o f 2 x  2 x  0 .25  m  
d im e n s io n s . T h e s e  s h a ll a lw a y s  b e  k e p t a t s ite  fo r s ta c k in g  a n d  c h e c k  m e a s u re m e n t. 
 
T h e  s ta c k s  s h a ll b e  u n ifo rm ly  d is trib u te d  a lo n g  th e  ro a d . T h e  s u p p ly  o f m o o ru m  s h a ll b e  c o m p le te d  fo r th e  e n tire  
w o rk  o r fo r a  c o m p le te  le n g th  o f o n e  k m  o r 'a s ' d ire c te d  b y  th e  
E n g in e e r-in -c h a rg e  in  w ritin g . 
 
1 7 .2.3 .1  M e a s u re m e n ts : L e n g th  a n d  b re a d th  o f b o x e s  s h a ll b e  m e a s u re d  c o rre c t to  a  c m . V o lu m e  s h a ll b e , 
c a lc u la te d  in  c u b ic  m e tre s , c o rre c t to  tw o  p la c e s  o f d e c im a l. 
 
1 7 2-3 .3 . R a te  : T h e  ra te  s h a ll in c lu d e  th e  c o s t o f a ll m a te ria ls  a n d  la b o u r in v o lv e d  in  a ll th e  o p e ra tio n s  d e s c rib e d  
a b o v e . 
 
1 7 .3 . E A R T H W OR K  IN  R OA D  C ON S T R U C T ION  
 
1 7 -3 .1 . E a rth w o rk  c o n n e c te d  w ith  ro a d  c o n s tru c tio n  fa ll b ro a d ly  in to  th re e  c a te g o rie s . 
a ) E a rth w o rk  in  c u ttin g  in c lu d in g  b o rro w  p its . 
b ) E a rth w o rk  in  fillin g s  in  e m b a n k m e n ts  (w ith o u t o p tim u m  m o is tu re  c o n d itio n s ). 
c ) E a rth w o rk  in  fillin g s  in  e m b a n k m e n ts  (u n d e r o p tim u m  m o is tu re  c o n d itio n s ). 
 
1 7 -3 .2. D e ta ile d  s p e c ific a tio n s  re la tin g  to  E a rth w o rk  a lre a d y  d e s c rib e d  in  C h a p te r 2.0  o f C P W D  s p e c ific a tio n  V o l. 1  
1 9 9 6 s o  fa r a s  th e  v a rio u s  o p tio n s  in  th e  e a rth w o rk  fo r ro a d  c o n s tru c tio n  a s  in d ic a te d  b e lo w  s h a ll b e  a p p lic a b le . 
 
2.4 S ite  c le a ra n c e  
2.5  S e ttin g  o u t a n d  m a k in g  p ro file  
2.6 B la s tin g  o p e ra tio n s  
2.7  E x c a v a tio n  in  a ll k in d s  o f s o ils  
2-8  E x c a v a tio n  in  o rd in a ry /h a rd  ro c k  
2.9  E a rth w o rk  in  fillin g  
2.1 0  M e a s u re m e n ts  
 
2.1 1  R a te s  
 
2.1 2 S u rfa c e  e x c a v a tio n  
2.1 3  R o u g h  e x c a v a tio n  a n d  fillin g  
 

 
1 7 .3 .3 . In  a d d itio n  to  th e  a b o v e , th e re  a re  c e rta in  s p e c ia l re q u ire m e n ts  o f e a rth w o rk  fo r ro a d  c o n s tru c tio n s , 
e s p e c ia lly  in  e m b a n k m e n ts  a n d  e x c a v a tio n s  fro m  b o rro w  p its . T h e s e  s h a ll b ro a d ly  c o n fo rm  to . 
 
a ) IR C : 3 6 R e c o m m e n d e d  p ra c tic e  fo r c o n s tru c tio n  o f e a rth  e m b a n k m e n ts  fo r ro a d  w o rk s . 
b ) IR C  : 1  0  R e c o m m e n d e d  p ra c tic e  fo r b o rro w  p its  fo r ro a d  e m b a n k m e n ts  b y  m a n u a l o p e ra tio n s . 
 
 
 
 
 
 



5 8  
 
E x c a v a tio n  fro m  b o rro w  p its  s h a ll c o n fo rm  to  p ro v is io n s  in  p a ra  3  o f IR C : 1 0  'a n d  th e  ro a d  e m b a n k m e n t s h a ll 
g e n e ra lly  c o n fo rm  to  s e c tio n , s lo p e s  a n d  lo c a tio n  o f b o rro w  p its  a s  p e r F ig . 5 . 
 
1 7 .4.  E M B A N K M E N T   C ON S T R U C T ION   (W IT H OU T   OP T IM U M   U M    M OIS T U R E  
C ON D IT ION S ) 
1 7 .4.0 . In  a d d itio n  to  w h a t is  d e s c rib e d  in  1 7 .3  a b o v e , th e  fo llo w in g  s h a ll a p p ly  : m a te ria ls  u s e d  in  e m b a n k m e n ts  
s h a ll b e  e a rth  m o o ru m , g ra v e l, a  m ix tu re  o f th e s e  o r a n y  o th e r m a te ria l a p p ro v e d  b y  th e  E n g in e e r-in -C h a rg e . S u c h  
m a te ria ls  s h a ll b e  fre e  o f lo g s , s tu m p s , ro o ts , ru b b is h  o r a n y  o th e r in g re d ie n ts  lik e ly  to  d e te rio ra te  o r a ffe c t th e  
s ta b ility  o f th e  e m b a n k m e n t. T h e  w o rk  s h a ll b e  s o  p la n n e d  a n d  e x e c u te d  th a t th e  b e s t a v a ila b le  m a te ria ls  a re  s a v e d  
fo r th e  to p  p o rtio n  o f th e  e m b a n k m e n t. 
 
H ig h ly  e x p a n s iv e  c la y s  e x h ib itin g  m a rk e d  s w e ll a n d  s h rin k a g e  p ro p e rtie s  m a y  b e  d e p o s ite d  o n ly  a t th e  b o tto m  o f th e  
e m b a n k m e n t a n d  n o  s u c h  m a te ria l s h a ll b e  p la c e d  n o r p e rm itte d  to  re m a in  in  th e  to p  5 0 0  m m  p o rtio n  o f th e  
e m b a n k m e n t b e lo w  th e  s u b g ra d e . 
 
1 7 .4.1 . P re p a ra tio n  o f F o u n d a tio n s : T h e  fo u n d a tio n s  o f th e  e m b a n k m e n t s h a ll b e  p lo u g h e d  to  a  d e p th  o f 1 5  to  25  
c m . A ll c lo d s  s h a ll b e  b ro k e n  in to  fin e  e a rth  a n d  th e  a re a  ro u g h ly  le v e lle d . T h e  s u rfa c e  s h a ll th e n  b e  w e ll w a te re d  
b e fo re  th e  e a rth  w o rk  is  s ta rte d . 
 
1 7 .4.2. S o u rc e  o f S u p p ly  
 
1 7 .4.2.1 . T h e  m a te ria l 'u s e d  in  e m b a n k m e n t s h a ll b e  o b ta in e d  e ith e r fro m  c u ttin g  h ig h g ro u n d  o r fro m  b o rro w  p its  a s  
d ire c te d  b y  th e  E n g in e e r-in -C h a rg e . In  c a s e  o f.ro a d  e m b a n k m e n ts , th e  b o rro w  p its  m a y  b e  e x c a v a te d  a lo n g  th e  
s id e s  o f th e  ro a d  s o  a s  to  fo rm  ro a d  s id e  d ra in s  w ith  p ro p e r s lo p e s  a n d  s e c tio n s . T h e  c le a r b e a m  w id th  b e tw e e n  th e  
to e  o f th e  b a n k  a n d  th e  in n e r e d g e  o f th e  b o rro w  p its  s h a ll b e  s p e c ifie d  b y  th e  E n g in e e r-in -C h a rg e  b u t it s h a ll n o t b e  
le s s  th a n  5  m e tre s  a fte r m a k in g  d u e  a llo w a n c e  fo r fu tu re  d e v e lo p m e n t. 
 
1 7 .4.2.2 B o rro w  p its  s h a ll b e  re c ta n g u la r in  s h a p e  w ith  o n e  s id e  p a ra lle l to  th e  c e n tre  lin e  o f th e  ro a d . If o n  ro a d  la n d , 
th e s e  s h a ll b e  d u g  a s  n e a r th e  b o u n d a r), a s  p o s s ib le . B o rro w  p its  a ll n o t b e  d u g  c o n tin u o u s ly . R id g e s  o f n o t le s s  th a n  
8  m e tre s  w id th  s h o u ld  S e  le ft a t in te rv a ls  n o t e x c e e d in g  3 0 0  m e tre s . S m a ll d ra in s  s h o u ld  b e  c u t th ro u g h  th e  rid g e s  to  
fa c ilita te  ra in a g e . B o rro w  p its  s h a ll b e  w e ll d ra in e d . T h e  b e d  le v e l o f th e  b o rro w  p its , s h a ll, a s  fa r a s  p o s s ib le , s lo p e  
d o w n  p ro g re s s iv e ly  to w a rd s  th e  n e a re s t c ro s s  d ra in , if a n y  a n d  s h a ll n o t b e  lo w e r th a n  tl)e  b e d  o f th e  c ro s s  d ra in . 
B o rro w  p its  s h a ll n o t b e  d u g  w ith in  0 .8  k m  o f to w n s  o r v illa g e s . If u n a v o id a b le  th e s e  s h a ll n o t e x c e e d  3 0  c m  in  in  
d e p th  a n d  s h a ll b e  d ra in e d . 
 
1 7 .4.2.3 . W h e re  it b e c o m e s  n e c e s s a ry  to  b o rro w  fillin g  m a te ria ls  fro m  te m p o ra rily  a c q u ire  c u ltiv a b le  la n d s  th e  d e p th  
o f b o rro w  p it.,, s h a ll n o t e x c e e d  45  c m . T h e  to p  s o il to  a  d e p th  o f 1 5  c m  -;h a ll b e  s trip p e d  a n d  s to c k e d  a s id e  
T h e re fo re  s o il s h a ll b e  d u g  o u t to  a  fu rth e r d e p th  n o t e x c e e d in g  3 0  c m  a n d  u s e d  in  fo rm in g  th e  e m b a n k m e n t. T h e  to p  
s o il s h a ll th e n  b e  s p re a d  b a c k  o n  th e  la n d . 
 
1 7 .4.2.4. In  c a s e  o f flo o d  a n d  m a rg in a l b a n k s , e a rth  s h a ll b e  o b ta in e d  fro m  b o rro w  p its  o n  th e  riv e r s id e  o f th e  b a n k s . 
N o  b o rro ", p it s h a ll b e  e x c a v a te d  o n  th e  la n d  s id e  o f th e  b a n k , u n le s s  p e rm itte d  b -.1  th e  E n g in e e r-in -C h a rg e  in  
w ritin g  d e p e n d in g  u p o n  th e  d e p th  o f b o rro w  p its  a n d  h e ig h t o f e m b a n k m e n t. H o w e v e r th e  m in im u m  b e rm  w id th  
b e tw e e n  th e  to e  o f th e  b a n k  a n d  th e  e d g e  o f th e  b o rro w  p its  o n  th e  riv e r s id e  s h a ll b e  1 5  m e tre s  a n d  th a t b e tw e e n  
th e  to e  o f th e  b a n k  a n d  th e  e d g e  o f th e  b o rro w  p it. -; o n  th e  la n d  s id e  25  m e tre s . 
 
1 7 .4.2.5 . G u id e -b a n k s  s h a ll b e  c o n s tru c te d  fro m  m a te ria l o b ta in e d  fro m  e x c a v a tio n  fo r la y in g  s to n e  a p ro n s  a n d  
fu rth e r b o rro w  p its  e x c a v a te d  if n e c e s s a ry  a c c o rd in g  to  th e  d ire c tio n s  o f th e  E n g in e e rin g -C h a rg e . 
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1 7 .4.3 . E a rth  fillin g  a n d  c o m p a c tio n s  
 
1 7 .4.3 .1 . B e fo re  c o m m e n c e m e n t o f fillin g  th e  to e  lin e s  o f th e  e m b a n k m e n t s h a ll b e  m a rk e d  b y  p e g s  d riv e n  in to  th e  
g ro u n d  a t 1 5  m e tre s  in te rv a ls  a n d  b y  c o n tin u o u s  n i c k in g  (d a f b a lin g s  to  in d ic a te  th e  lim it., o f th e  s id e  s lo p e s . 
B a m b o o  a n d  s trin g  p ro file s  s h a ll b e  e re c te d  a t e v e r), 60  m e tre s  in te rv a l in  s tra ig h t re a c h e s  a n d  1 5  m e tre s  a p a rt in  
c u rv e d  p o rtio n s . 
 
1 7 .4.3 .2. E m b a n k m e n t m a te ria l s h a ll b e  la id  in  20  c m  la y e rs  w h ic h  s h a ll b e  c o n tin u o u s  a n d  p a ra lle l to  th e  fin is h e d  
g ra d e . T h e  p la c in g  o f e a rth  fill s h a ll b e  d o n e  in  th e  fu ll w id th  o f e m b a n k m e n t in c lu d in g  s lo p e s , a n d  th e  s e c tio n  o f 
fo rm a tio n  s h a ll b e  k e p t s lig h tly  's lo p in g  a w a y  fro m  th e  c e n tre  to  a v o id  p o o ls  o f w a te r fo rm in g  d u e  to  ra in . T h e  h e ig h t 
o f fillin g  in  d iffe re n t s e c tio n s  s h a ll b e  u n ifo rm  a s  fa r a s  p o s s ib le . A ll c lo d s  s h a ll b e  b ro k e n  w h ile  th e  e a rth  is  b e in g  
p la c e d . Org a n ic  m a tte r o f a n y  k in d  s h a ll b e  re m o v e d  a n d  d is p o s e d  o ff is  d ire c te d  b y  th e  E n g in e e r-in -C h a rg e . 
 
1 7 .4.3 .3 . J o in in g  o f o ld  a n d  n e w  e m b a n k m e n ts  s h ill b e  d o n e  b y  s te p p in g  in  a n  o v e ra ll s lo p e  o f a b o u t 1  to  5 . 
 
1 7 .4.3 .4. E a c h  la y e r o f e a rth  s till b e  a d e q u a te ly  w a te re d  to  a id  c o m p a c tio n . 
 
1 7 .4.3 .5 . If th e  m a te ria l d e liv e re d  to  th e  ro a d  b e d  is  to o  w e t it s h a ll b e  d rie d  b y  a e ra tio n  a n d  e x p o s u re  to  th e  s u n , till 
th e  m o is tu re  c o n te n t is  a c c e p ta b le  fo r c o m p a c tio n . It s h a ll th e m  b e  ro lle d  w ith  ro lle r o f m in im u m  1 /2 to n n e  w e ig h t, n o t 
le s s  th a n  5  tim e s , till it g e ts  e v e n ly  a n d  d e n s e ly  c o n s o lid a te d  w ith  w o o d e n  o r s te e l ra m m e rs  o f 7  to  1 0  k g  w e ig h t 
h a v in g  a  b a s e  o f 20  c m  s q u a re  o r 20  c m  d ia m e te r. T h e  la b o u r fo r ra m m in g  s h a ll b e  a tle a s t o n e  ra m m e r to  s ix  
d ig g e rs . E v e ry  th ird  la y e r o f e a rth  a n d  th e  to p  m o s t la y e r s h a ll b e  w e ll c o n s o lid a te d  w ith  a  p o w e r ro lle r o f m in im u m  8  
to n n e s  w e ig h t, ro lle d  n o t le s s  th a n  5  tim e s , till th e  s o ft b e  h a v e  s  a s  a n e la s tic  m a te ria l a n d  g e ts  c o m p re s s e d  o n ly  
e la s tic a lly  u n d e r th e  lo a d  o f ro lle r. 
 
1 7 .4.4. D re s s in g : T h e  e m b a n k m e n t s h a ll b e  d re s s e d  n e a tly  a s  p e r d e s ig n e d  s e c tio n  a n d  g ra d e , a fte r it h a s  b e e n  
c o m p le te d  a n d  th o ro u g h ly  c o n s o lid a te d . T h e  to p  a n d  s lo p e s  s h a ll b e  
p ro te c te d  fro m  a n y  d a m a g e  a n d  m a in ta in e d , till th e  w o rk  is  c o m p le te d  a n d  h a n d e d  o v e r to  th e  E n g in e e r-in -C h a rg e . 
 
1 7 .4.5 . E m b a n k m e n t a ro u n d  s tru c tu re s  
 
1 7 .4.5 .1 . T o  a v o id  in te rfe re n c e  w ith  th e  c o n s tru c tio n  o f a b u tm e n ts , w in g  w a lls  o r re tu rn  w a lls  o f c u lv e rt/ b rid g e  
s tru c tu re , th e  c o n tra c to r s h a ll a t p o in ts  to  b e  d e te rm in e d  b y  th e  E n g in e e r-in -C h a rg e  s u s p e n d  w o rk  o n  e m b a n k m e n ts  
fo rm in g  a p p ro a c h e s  to  s u c h  s tru c tu re s , u n til s u c h  tim e  a s  th e  c o n s tru c tio n  o f th e  la tte r o f s u ffic ie n tly  a d v a n c e d  to  
p e rm it th e  c o m p le tio n  o f a p p ro a c h e s  w ith o u t th e  ris k  o f in te rfe re n c e  o f d a m a g e  to  th e  b rid g e  w o rk  
 
1 7 .4.5 .2. U rd e s s  d ire c te d  o th e rw is e , th e  fillin g  a ro u n d  c u lv e rts , b rid g e s  a n d  o th e r s tru c tu re s  u p to  a  d is ta n c e  o f tw ic e  
th e  h e ig h t o f th e  e m b a n k m e n t. T h e  fill m a te ria l s h a ll n o t b e  p la c e d  a g a in s t a n y  a b u tm e n t o r w in g  w a ll u n le s s  
p e rm is s io n  h a s  b e e n  g iv e n  b y  th e  E n g in e e r-in -C h a rg e  b u t in  a n y  c a s e  n o t u n til th e  c o n c re te  o r m a s o n ry  h a s  b e e n  in  
p o s itio n  fo r 1 4 d a y s . T h e  e m b a n k m e n t s h a ll b e  b ro u g h t u p  s im u lta n e o u s ly  in  e q u a l la y e rs  o n  e a c h  s id e  o f th e  
s tru c tu re  to  a v o id  d is p la c e m e n t a n d  u n e q u a l p re s s u re . T h e  s e q u e n c e  o f w o rk  in  th is  re g a rd  
s h a ll b e  g o t a p p ro v e d  fro m  th e  E n g in e e r-in -C h a rg e . 
 
1 7 -4.5 -3 . W h e re  th e  p ro v is io n  o f a n y  filte r m e d iu m  is  s p e c ifie d  b e h in d  th e  a b u tm e n t, th e  S a m e  s h a ll b e  la id  in  la y e rs  
s im u lta n e o u s ly  w ith  th e  la y in g  o f fill m a te ria l. T h e  m a te ria l u s e d  fo r filte r m a te ria l s h a ll c o n fo rm  to  th e  re q u ire m e n ts  
fo r filte r m e d iu m  a s  s p e c ifie d . P a y m e n t fo r p ro v id in g  filte r m a te ria l s h a ll b e  m a d e  s e p a ra te ly  u n d e r re le v a n t ite m s . 
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1 7 .4.5 .4. W h e re  it m a y  b e  im p ra c tic a b le  to  u s e  p o w e r ro lle r o r o th e r h e a v y  e q u ip m e n t, c o m p a c tio n  s h a ll b e  c a rrie d  
o u t b y  m e c h a n ic a l te m p e rs  o r o th e r m e th o d s  a p p ro v e d  b y  th e  E n g in e e r-in -C h a rg e . C a re  s h a ll b e  ta k e n  to  s e e  th a t 
th e  c o m p a c tio n  e q u ip m e n ts  d o e s  n o t h it o r c o m e  to o  c lo s e  to  a n y  s tru c tu ra l m e m b e r s o  a s  to  c a u s e  a n y  d a m a g e  to  
it. 
 
1 7 .4.6. E A R T H  W OR K  F OR  W ID E N IN G  E X IS T IN G  R OA D  E M B A N K M E N T  
 
1 7 .4.6.1 . W h e n  a n  e x is tin g  e m b a n k m e n t is  to  b e  w id e n e d  a n d  its  s lo p e  is  s te e p e r th a n  4:1  c o n tin u o u s  h o riz o n ta l 
b e n c h e s  e a c h  a tle a s t 0 .3  m e tre  w id e , s h a ll b e  c u t in to  th e  o ld  s lo p e  fo r 
e n s u rin g  a d e q u a te  b o n d  w ith  th e  fre s h  e m b a n k m e n t m a te ria l to  b e  a d d e d . T h e  m a te ria l o b ta in e d  fro m  c u ttin g  o f 
b e n c h e s  c o u ld  b e  u tilis e d  in  th e  w id e n in g  o f th e  e m b a n k m e n t. H o w e v e r, w h e n  th e  e x is tin g  s lo p e  a g a in s t w h ic h  th e  
fre s h  m a te ria l is  to  b e  p la c e d  is  fla tte r th a n  4:1  th e  s lo p e  s u rfa c e  m a y  o n ly  b e  p lo u g h e d  o r s c a rifie d  in s te a d  o f 
.re s o rtin g  to  b e n c h in g . 
 
1 7 .4.6.2. W h e re  th e  w id th  o f th e  w id e n e d  p o rtio n  is  in s u ffic ie n t to  p e rm it th e  u s e  o f 
s ta n d a rd  ro lle rs  c o m p a c tio n  s h a ll b e  c a rrie d  o u t w ith  th e  h e lp  o f s h e e p 's  fo o t ro lle r m e c h a n ic a l ta m p e rs  o r o th e r 
a p p ro v e d  e q u ip m e n t. E n d  d u m p in g  o f m a te ria l fro m  tru c k s  fo r w id e n in g  o p e ra tio n s  s h a ll b e  a v o id e d  e x c e p t in  d iffic u lt 
c irc u m s ta n c e s  w h e n  th e  e x tra  w id th  is  to o  n a rro w  to  p e rm it th e  m o v e m e n t o f a n y  o th e r ty p e  o f h a u lin g  e q u ip m e n t. 
 
1 7 .4.7 . C u ttin g  : W h e re  th e  fo rm a tio n  le v e l o f th e  ro a d  is  lo w e r th a n  th e  g ro u n d  le v e l, c u ttin g  
s h a ll b e  d o n e  u p  to  fo rm a tio n  le v e l. S id e  s lo p e s  e x c e p t in  ro c k  c u ttin g  s h a ll b e  e v e n ly  a n d  tru ly  d re s s e d . 
 
1 7 .4.8 . D is p o s a l o f s u rp lu s  E a rth  : E a rth  fro m  c u ttin g  s h a ll b e  u tilis e d  fo r fillin g  in  e m b a n k m e n t a s  d ire c te d  b y  th e  
E n g in e e r-in -C h a rg e . E a rth  n o t re q u ire d  fo r e m b a n k m e n t s h a ll b e  d is p o s e d  o ff a s  d ire c te d  b y  th e  E n g in e e r-in -C h a rg e . 
T h e  a re  a  w h e re  th e  s u rp lu s  e a rth  is  d is p o s e d  o ff s h a ll b e  le v e le d  a n d  n e a tly  d re s s e d . W h e n  th e  s u rp lu s  e a rth  is  
d is p o s e d  o ff a t a  d is ta n c e  o f m o re  th in  5 0  m e te rs  th e  e x tra  le a d  s h a ll b e  p a id  fo r. 
----- 
1 7 .4-9 . M e a s u re m e n ts  : T h e  q u a n tity  o f e a rth  w o rk  s h a ll b e  c a lc u la te d  b y  m e a s u rin g  th e  v o lu m e  o f e a rth  e x c a v a te d  
fro m  th e  b o rro w  p its  a n d  s h a ll b e  d o n e  a s  s p e c ifie d  in  1 7 .3 .2 a n d  
1 7 .3 .3 . W h e re  it is  n o t p o s s ib le  o r c o n v e n ie n t to  ta k e  m e a s u re m e n ts  fro m  c u ttin g  th e  fillin g  s h o u ld  b e  m e a s u re d  a n d  
th e  q u a n tity  o f e a rth  w o rk  c o m p u te d  fro m  c ro s s  s e c tio n s  o f th e  fillin g . T h e  q u a n tity  o f e a rth  w o rk  s o  c o m p u te d  s h a ll 
b e  re d u c e d  b y  5 %  to  a rriv e  a t th e  q u a n tity  fo r p a y m e n t.  
F o r th e  p u rp o s e  o f ta k in g  m e a s u re m e n ts  o f e a rth  w o rk  in  c u ttin g  o r e m b a n k m e n t, g ro u n d  le v e ls  o f th e  a re a  s h a ll b e  
re c o rd e d  a s  s p e c ifie d  in  1 7 .3 .2. 
 
1 7 .4.1 0 . R a te : It in c lu d e s  th e  c o s t o f a ll th e  o p e ra tio n s  d e s c rib e d  a b o v e . T h e  le a d  a n d  lift 
fo r d e p o s itin g  th e  e a rth  o r d is p o s a l o f u n s u ita b le  m a te ria l s h a ll b e  a s  d e s c rib e d  in  th e  

 
d e s c rip tio n  o f ite m . It a ls o  in c lu d e s  th e  w o rk  m e n tio n e d  in  s u b -p a ra  (f) a n d  (g ) o f 2.1 1 .1  o f  C .P .W .D . S p e c ific a tio n  
1 9 9 6 V o l. 1 . W h e re v e r a p p lic a b le  p a y m e n t fo r ju n g le  c u ttin g  a n d   re m o v in g  ro o ts  o f tre e s  o f g irth  a b o v e  3 0  c m  a t a  
h e ig h t o f I m  a b o v e  g ro u n d  s h a ll b e  m a d e  s e p a ra te ly  a s  s p e c ifie d  in  2.4.2 o f C .P .W .D . S p e c ific a tio n  1 9 9 6 V o l. 1 . 
 
1 7 .5 . E M B A N K M E N T  C ON S T ION  (U N D E R  OP T IM U M  M OIS T U R E  C ON D IT ION S ) 
 
1 7 .5 .1 . In  th e  c a s e  o f e a rth  w o rk  c o n s o lid a te d  u n d e r o p tim u m  m o is tu re  c o n d itio n s  e a c h  la y e r o f e a rth  s h a ll b e  
c a re fu lly  m o is te n e d  to  g iv e  fie ld  m o is tu re  c o n te n t o f a b o u t + 1 %  to  -2%  o f th e  o p tim u m  m o is tu re  c o n te n t (OM C ). T h e  
OM C  s h a ll b e  d e te rm in e d  a c c o rd in g  to  IS : 27 20  (P t.V III) M e th o d s  o f T e s ts  fo r S o ils . E a c h  la v e r s h a ll th e n  b e  
c o m p a c te d  b y  ro llin g  w ith  8  to  1 0  to n n e s  p o w e r ro a d  ro lle r a n d  a  s h e e p  fo o t ro lle r if re q u ire d . T h e  re q u ire d  a m o u n t o f 
w a te r s h a ll b e  a d d e d  d u rin g  c o n s o lid a tio n  to  k e e p  th e  m o is tu re  c o n te n t o f th e  s o il a t th e  o p tim u m  a s  p e r te s t. T h e  
d e n s ity  to  b e  a c h ie v e d  fo r e a c h  la y e r o f th e  m a te ria l s h a ll n o t b e  le s s  th a n  9 5 %  o f th e  d e n s ity  o b ta in e d  in  th e  
la b o ra to ry  (P ro c to r M e th o d ). 
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1 7 .5 .2 E a c h  c o m p a c te d  la y e r s h a ll b e  te s te d  in  th e  fie ld  fo r d e n s ity  a n d  a c c e p te d  b e fo re  th e  o p e ra tio n s  fo r n e x t la y e r 
a re  b e g u n . 
 
1 7 .5 .3 . C o n tro l o n  c o m p a c tio n  in  th e  fie ld  s h a ll b e  e x e rc is e d  th ro u g h  fre q u e n t m o is tu re  c o n te n t a n d  d e n s ity  
d e te rm in a tio n s . A  s y s te m a tic  re c o rd  o f th e s e  s h a ll b e  m a in ta in e d . A t a ll tim e s  d u rin g  c o n s tru c tio n  th e  to p  o f th e  
e m b a n k m e n t s h a ll b e  m a in ta in e d  a t s u c h  c ro s s  fa ll a s  w ill s h e d  w a te r, a n d  p re v e n t p o n d in g . 
 
1 7 .5 .4. D e n s ity  m e a s u re m e n t a n d  a c c e p ta n c e  c rite ria  
 
1 7 .5 .4.1 . On e  m e a s u re m e n t o f d e n s ity  s h a ll b e  m a d e  fo r e a c h  5 0 0  s q m  o f c o m p a c te d  a re a  o r fo r a  s rtia lle r a re a  a s  
d e c id e d  b y  th e  E n g in e e r-in -C h a rg e . E a c h  m e a s u re m e n t s h a ll c o n s is t o f a tle a s t 5  d e n s ity  d e te rm in a tio n s  a n d  th e  
a v e ra g e  o f th e s e  5  d e te rm in a tio n s  s h a ll b e  tre a te d  a s  th e  fie ld  d e n s ity  a c h ie v e d . T h e  d e te rm in a tio n  o f d e n s ity  s h a ll 
b e  is  p e r IS  : 27 20  
(P t.X X V III). 
 
1 7 .5 .42 In  g e n e ra l th e  c o n tro l a t th e  to p  40  c m  th ic k n e s s  o f th e  fo rm a tio n  s h a ll b e  m o re  s tric t w ith  d e n s ity  
m e a s u re m e n ts  b e in g  d o n e  a t th e  ra te  o f o n e  m e a s u re m e n t fo r 25 0  s q m  o f c o m p a c te d  a re a . F u rth e r fo r th e  
d e te rm in a tio n  o f th e  m e a n  d e n s ity  th e  n u m b e r o f te s ts  in  o n e  m e a s u re m e n t s h a ll n o t b e  le s s  th a n  1 0  a n d  th e  w o rk  
w ill b e  a c c e p te d  if th e  m e a n  d ry  d e n s ity  e q u a ls  o r e x c e e d s  th e  s p e c ifie d  d e n s ity . 
 
1 7 .5 .4-3 . W h e n  d e n s ity  m e a s u re m e n ts  re v e a l a n y  s o ft a re a s  in  th e  e m b a n k m e n t, th e  E n g in e e r-in -C h a rg e  s h a ll d ire c t 
th a t th e s e  b e  c o m p a c te d  fu rth e r. If in s p ite  o f th a t th e  s p e c ifie d  c o m p a c tio n  is  n o t a c h ie v e d  th e  m a te ria l in  th e  s o ft 
a re a s  s h a ll b e  re m o v e d  a n d  re p la c e d  b y  a p p ro v e d  m a te ria ls  a n d  c o m p a c te d  to  th e  s a tis fa c tio n  o f th e  E n g in e e r-
in c h a rg e . 
 
1 7 .5 .5 . C o n tro l te s ts  o n  b o rro w  m a te ria l, 
 
1 7 .5 .5 .1 . S o il s u ita b le  fo r c o n s o lid a tio n  u n d e r O.M .C . c o n d itio n s  s h o u ld  p re fe ra b ly  h a v e  th e  fo llo w in g  c h a ra c te ris tic s  

a ) M in im u m  p e rc e n ta g e  o f c la y  1 0 %  
b ) L iq u id  lim it 1 4 
c ) P la s tic ity  in d e x  4 
d ) P e rc e n ta g e  o f s ilt s h o u ld  n o t e x c e e d  5 0 %  
e ) P e a t, m u c k  a n d  o rg a n ic  s o il-, a re  u n s u ita b le . 
 

1 7 .5 .5 .2  T h e  E n g in e e r-in -C h a rg e  m a y , h o w e v e r, re la x  th e s e  re q u ire m e n ts  ta k in g  in to  a c c o u n t a v a ila b ility  o f 
m a te ria ls , c o s t o f tra n s p o rta tio n  a n d  o th e r re le v a n t fa c to rs . 
 
1 7 .5 .5 .3  V a rio u s  te s t re q u ire d  to  b e  c o n d u c te d  o n  th e  b o rro w  m a te ria l w ith  th e ir re c o m m e n d e d  fre q u e n c y  a re  
in d ic a te d  b e lo w . A ll th e  te s t n e e d  n o t b e  s tip u la te d  o n  e v e ry  p ro je c t. 

D e p e n d in g  u p o n  s ite  c o n d itio n  e tc . o n ly  s o m e  m a y  b e  fo u n d  n e c e s s a ry  a t a  p a rtic u la r 
p ro je c t. T h e  fre q u e n c y  o f te s tin g  in d ic a te d  re fe rs  g e n e ra lly  to  th e  m in im u m  n u m b e r o f te s ts  to  
b e  c o n d u c te d . T h e  ra te  o f te s tin g  m u s t b e  s te p p e d  u p  a s  fo u n d  n e c e s s a ry  d e p e n d in g  u p o n  th e  v a ria b ility  o f th e  
m a te ria ls  a n d  c o m p a c tio n  m e th o d s  e m p lo y e d  a t a  p ro je c t. 
 
a )  G ra d a tio n  : A t le a s t o n e  te s t fo r e a c h  k in d  o f s o il. U s u a l ra te  o f te s tin g  I to  2 te s ts  p e r 
8 0 0 0  c u m  o f s o il. 
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b )  P la s tic ity  : A t le a s t o n e  te s t fo r e a c h  k in d  o f s o il. U s u a l ra te  o f te s tin g  I to  2 te s ts  p e r 
8 0 0 0  c u m  o f s o il. 
c )  P ro c to r T e s ts  : A t th e  ra te  o f 1  to  2 te s ts  p e r 8 0 0 0  c u m  o f s o il. 
d )  D e le te rio u s  C o n te n ts  : A s  re q u ire d . 
e )  M o is tu re  c o n te n ts  : On e  te s t fo r e v e ry  25 0  cum o f s o il. 
 
1 7 .5 .6. M e a s u re m e n ts : T h e  fillin g  s h a ll b e  m e a s u re d  a n d  q u a n tity  o f e a rth  w o rk  c o m p u te d  fro m  c ro s s  s e c tio n s  o f 
fillin g  o r th e  e m b a n k m e n t. N o  d e d u c tio n  s h a ll b e  m a d e  fo r v o id s . 
 
1 7 -5 .6.1 . R a te  s h a ll in c lu d e  th e  c o s t o f a ll o p e ra tio n s  d e s c rib e d  a b o v e  in c lu d in g  o p e ra tio n  
m e n tio n e d  in  1 7 .3  to  th e  e x te n t a p p lic a b le . 
 
1 7 -6. S U B -G R A D E  : P R E P A R A T ION  A N D  C ON S OL ID A T ION . 
 
1 7 .6-0 . In  s u b g ra d e  c o m p o s e d  o f c la y , fin e  s a n d  o r o th e r s o ils  th a t m a y  b e  fo rc e d  u p  in to  th e  
c o a rs e  a g g re g a te  d u rin g  ro llin g  o p e ra tio n , a n  in s u la tio n  la y e r o f g ra n u la r m a te ria ls  o r o v e r s iz e  b ric k  a g g re g a te  n o t 
le s s  th a n  1 0  c m  th ic k ' o f s u ita b le  th ic k n e s s  s h a ll b e  p ro v id e d  fo r b la n k e tin g  th e ' s u b g ra d e . S u c h  s h a ll b e  p a id  fo r 
s e p a ra te ly , u n re s t o th e rw is e  s p e c ifie d .  
 
In  s lu s h y  s o ils  o r in  a re a s  th a t a re  w a te r lo g g e d , s p e c ia l a rra n g e m e n ts  s h a ll b e  m a d e  to  im p ro v e  th e  s u b -g ra d e  a n d  
th e  to ta l p a y m e n t th ic k n e s s  s h a ll b e  d e s ig n e d  a fte r te s tin g  th e  p ro p e rtie s  o f th e  s u b -g ra d e  s o il. N e c e s s a ry  p ro v is io n  
fo r th e  s p e c ia l tre a tm e n t re q u ire d  s h a ll b e  m a d e  in  th e  p ro je c t a n d  p a id  fo r s e p a ra te ly . 
 
1 7 .6-1 . P re p a ra tio n  o f s u b -g ra d e  'n ic  s u rfa c e  o f th e  fo rm a tio n  fo r a  w id th  o f s u b -b a s e , w h ic h  s h o u ld  b e  1 5  c m  m o re  
o n  e ith e r s id e  o f b a s e  c o u rs e , s h a ll firs t b e  c u t to  a  d e p th  e q u a l to  th e  
c o m b in e d  d e p th  o f s u b b a s e  a n d  s u rfa c e  c o u rs e s  b e lo w  th e  p ro p o s e d  fin is h e d  le v e l (d u e  a llo w a n c e  b e in g  m a d e  fo r 
c o n s o lid a tio n ). It s h a ll th e n  b e  c le a n e d  o f a ll fo re ig n  s u b s ta n c e s . A n y  ru ts  o r s o ft y ie ld in g  p a tc h e s  th a t a p p e a r d u e  to  
im p ro p e r d ra in a g e  c o n d itio n s , tra ffic  h a u lin g  o r fro m  a n y  o th e r c a u s e , s h a ll b e  c o rre c te d  a n d  th e  s u b -g ra d e  d re s s e d  
o ff p a ra lle l to  th e  fin is h e d  p ro file . 
 
1 7 .6.2. C o n s o lid a tio n  : T h e  s u b -g ra d e  s h a ll b e  c o n s o lid a te d  w ith  a  p o w e r ro a d  ro lle r o f 8  to  1 2 to n n e s . T h e  ro lle r 
s h a ll ru n  o v e r th e  s u b  g ra d e  tifl th e  s o il is  e v e rd y  a n d  d e n s e ly  c o n s o lid a te d  a n d  b e h a v e s  a s  a n  e la s tic  m a s s  (th e  
ro lle r s h a fl p a s s  a  m in im u m  o f 5  ru n s  o n  th e  s u b  g ra d e ). A ll u n d u la tio n s  in  th e  s u rfa c e  th a t d e v e lo p  d u e  to  ro llin g  
s h a ll b e  m a d e  g o o d  w ith  m a te ria l o r q u a rry  s p o ils  a s  th e  c a s e s  m a y  b e  a n d  th e  s u b  g ra d e  is  re ro lle c l 
 
1 7 .6.3 . S u rfa c e  R e g u la rity : T h e  fin is h e d  s u rfa c e  s h a ll b e  u n ifo rm  a n d  c o n fo rm  to  th e  fin e s , g ra d e s  a n d  ty p ic a l c ro s s  
s e c tio n  s h o w n  in  th e  d ra w in g s , w h e n  te s te d  ,w ith  th e  te m p la te  a n d  
s tra ig h t e d g e , th e  v a ria tio n  s h a ll b e  w ith in  th e  to le ra n c e s  s p e c ifie d  in  T a b le  1 7 .1 1 . 
 
T A B L E  1 7 .1 1  
 
P E R M IS S IB L E  T OL E R A N C E S  OF  S U R F A C E  
E V E N N E S S  OF  S U B  G R A D E  
 

lo n g itu d in a l p ro file    C ro s s  p ro file  
 

m a x im u m  p e rm is s ib le    m a x im u m  p e rm is s ib le  
u n d u la tio n  w h e n    v a ria tio n  fro m  s p e c ifie d  
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m e a s u re d  w ith  a    p ro file  w h e n  m e a s u re d  
3  m e tre  s tra ig h t e d g e    w ith  a  c a m b e r te m p la te  
24 m m      1 5  m m  
 

W h e re  th e  s u rfa c e  irre g u la rity  o f th e  s u b  g ra d e  fa lls  o u ts id e  th e  s p e c ifie d  to le ra n c e . T h e  c o n tra c to r s h a ll b e  lia b le  to  
re c tify  th e s e  w ith  fre s h  m a te ria l o r q u a rry  s p o ils  a s  th e  c a s e  m a y   b e , a n d  th e  s u b g ra d e  re ro lle d  to  th e  s a tis fa c tio n  o f 
E n g in e e r-in -c h a rg e . 
 
1 7 .6.4. M e a s u re m e n ts : T h e  le n g th  a n d  w id th  s h a ll b e  m e a s u re d  c o rre c t to  a  c m . T h e  a re a  s h a ll b e  w o rk e d  o u t in  
s q u a re  m e tre , c o rre c t to  tw o  p la c e s  o f d e c im a l. 
 
1 7 .6.5 . R a te  : T h e  ra te  fo r p re p a ra tio n  a n d  c o n s o li d a tio n  o f s u b  g ra d e  s h a ll in c lu d e  th e  c o s t 
Of m a te ria ls  a n d  la b o u r in v o lv e d  fo r a ll th e  o p e ra tio n s  m e n tio n e d  in  1 7 .6.1  to  1 7 .6.3  a b o v e  u n le s s  o th e rw is e  
s p e c ifie d . 
 
17.7. SU B BASES 
 
1 7 .7 .0 . T h is  m a y  c o n s is ts  o f o n e  o f th e  fo llo w in g  
 
a )  L im e  fly  a s h  s ta b iliz e d  s o il : T h is  m a y  b e  u s e d  w h e re  lim e  a n d  fly a s h  c o n fo rm in g  to  IS  s p e c ific a tio n  a re  
a v a ila b le  a n d  w h e re  a rra n g e m e n ts  c a n  b e  m a d e  fo r p u lv e riz in g  th e  s o il a n d  m ix in g  it w ith  lim e  a n d  fly a s h . T h is  c a n  
b e  u s e d  in s te a d  o f s o lin g  o r o v e rs iz e  m e ta l in  th e  s u b  b a s e  c o u rs e  o f th e  p a v e m e n t. T h is  is  n o t re c o m m e n d e d  in  
c la y e y  s u b  g ra d e s  w ith  h ig h  m o is tu re  c o n te n ts  w h e re  th e  s o il is  in  th e  fo rm  o f w e t lu m p s  w h ic h  c a n n o t b e  p u lv e ris e d . 
b )  W a te r b o u n d  m a c a d a m  w ith  s to n e  a g g re g a te : S to n e  a g g re g a te  o f s iz e  9 0  m m  to  45 m m  is  u s e d  , T h is  is  a  
s ta n d a rd  s u b  b a s e  a n d  is  u s e d  w h e re  s to n e  a g g re g a te  is  a v a ila b le  a t re a s o n a b le  ra te s . T h is  c o n s is ts  o f c le a n  
c ru s h e d  c o a rs e  a g g re g a te  m e c h a n ic a lly  in te rlo c k e d  b y  ro llin g , a n d  v o id s  th e re o f fille d  w ith  s c re e n in g  a n d  b in d in g  
m a te ria l w ith  th e  a s s is ta n c e  o f w a te r, la id  o n  a  p re p a re d  s u b  g ra d e , s u b -b a s e , b a s e  o r e x is tin g  p a v e m e n t a s  th e  
c a s e  m a y  b e . W a te r b o u n d  m a c a d a m  m a y  b e  u s e d  a s  a  s u b  b a s e , b a s e  c o u rs e  o r s u rfa c in g  c o u rs e . 
c ) W a te r b o u n d  m a c a d a m  b ric k  a g g re g a te : B ric k  a g g re g a te  o f s iz e  1 20  m m  to  40  m m  is  u s e d . T h is  is  u s e d  w h e n  
s to n e  a g g re g a te  is  c o s tly . T h is  is  a ls o  u s e d  o v e rs o ft c la y e y  s u b  g ra d e s  w ith  h ig h  m o is tu re  c o n te n ts  a n d  lo w  C B R  
v a lu e s . 
d ) W a te r b o u n d  m a c a d a m  w ith  o v e r b u rn t (J h a m a ) b ric k  a g g g re a te  : Ov e r b u rn t J h a m a ) b ric k  a g g re g a te  o f s iz e  9 0  
m m  to  45  m m  is  u s e d . T h is  is  u s e d  w h e n  s to n e  a g g re g a te  is  c o s tly  a n d  o v e r b u rn t b ric k  a g g re g a te  is  a v a ila b le  a t 
re a s o n a b le  ra te s . 
 
e )  L im e  fly  a s h  c o n c re te  C a n  b e  u s e d  in  h e a v y  ra in  fa ll a re a s , b la c k  c o tto n  s o il a re a s  a s  it is  re s is ta n c e  to  
s o fte n in g  u n d e r w a te r a n d  w ill le a d -to  re d u c tio n  in  th ic k n e s s  o f b a s e  c o u rs e  in  c o n fo rm ity  w ith  IR C  8 8 . 
' i . 
1 7 .7 .1 .. L im e  fly  a s h  s ta b ilis e d  s o il s u b -b a s e  
 
1 7 .7 -1 -1 . T h e  th ic k n e s s  o f lim e  fly  a s h  s o il la y e r fo r u s e  a s  s u b  b a s e  s h o u ld  b e  d e s ig n e d  in  a c c o rd a n c e  w ith  IR C  3 7 . 
T h e  m in im u m  th ic k n e s s  s h a ll n o t b e  le s s  th a n  1 5  c m . 
 
1 7 .7 .1 .2. S o il : G ra n u la r s o ils  fre e  fro m  h ig h  c o n c e n tra tio n  o f o rg a n ic  m a tte r o r d e le te rio u s  s a lts  a n d  s a n d  w ith  fin e  
s ilts  p ro d u c e  b e tte r m ix e s  th a n  fin e  g ra in e d  s o il w ith  h ig h  c la y  c o n te n t. C la y , s ilts  a n d  lo w  p la s tic  c la y s  w ith  p la s tic ity  
in d e x  b e tw e e n  5  a n d  20  a n d  liq u id  lim it le s s  th a n  25  a re  h o w e v e r, s u ita b le  th e  m in im u m  p ro p o rtio n  o f p a rtic le s  
s m a lle r th a n  425  m ic ro n  s h o u ld  b e  b e tw e e n  1 5  a n d  25  p e rc e n t b y  d ry  w e ig h t o f th e  s o il lim e  fly  a s h  m ix tu re . 
S e le c tio n  o f m a te ria l a n d  th e ir g ra d a tio n  s h o u ld  b e  s u c h  a s  w o u ld  b e  c o n d u c iv e  to  c o m p a c tio n  to  h ig h  d e n s ity . 
 
 
 
 
 
 
 
 



 
64 

 
 
1 7 .7 .1 .3 . L im e  : S h o u ld  b e  c o m m e rc ia l d ry  lim e  s la k e d  a t s ite  o r s ite  o r p re -s la k e d  a n d  d e liv e re d  in  a irtig h t s a c k s . 
S u ita b le  a p p ro v e  lim e  s h o u ld  h a v e  p u rity  (C a o  c o n te n t ) o f n o t le s s  th a n  5 0  p e rc e n t. On ly  h y d ra te d  h ig h  c a lc iu m  a n d  
m o n o  h y d ra tio n  d o lo m itic  lim e s  a re  to  b e u s e d . Q u ic k  h m e  is  n o t re c o m m e n d e d  fo r u s e . W h e re  in  e x c e p tio n a l 
c irc u m s ta n c e s , w h e n  w ith  5 0 %  p u rity  is  n o t a v a ila b le , th e  d e fic ie n c y  c a n  b e  c o m p e n s a te d  b y  u s in g  la rg e r p ro p o rtio n  
o f lim e . 
 
1 7 .7 .1 .4. F ly  a s h  : S h a ll c o n fo rm  to  IS  : 3 8 1 2. ff it is  p a rtia lly  s e t d u e  to  lo n g  s to ra g e , it s h o u ld  b e  p u lv e ris e d  a n d  d ry  
s ie v e d  b e fo re  m ix in g , to  c o n fo rm  to  fo llo w in g  g ra d in g , 
 

S ie v e  S iz e  (m m )   P e rce n f p a s s in g  
1 2.5       1 0 0  (m in ) 
9 .5      9 5  (n iin ) 
2.0     7 5  (m in ) 
 

F ly a s h  s h o u ld  b e  fin e  e n o u g h  to  h a v e  a  s p e c ific  s u rfa c e  a re  o f 3 20 0  s q .c m /g m  o r 3 20  s q m /k g . It s h o u ld  b e  e n s u re d  
b e fo re  its  u s e , th a t fly  a s h  p o s s e s s e s - lim e  re la tiv ity  o f n o t le s s  th a n  3 5  k g /s q .c m . F ly  a s h  s h o u ld  b e  s to re d  in  
c o v e re d  a re a  s a fe  fro m  m o is tu re . 
 
1 7 .7 .1 .5 .  M ix  P ro p o rtio n in g  : T h e  m ix  p ro p o rtio n  s h a ll b e  d e te rm in e d  in  c o n fo rm ity  w ith  IR C -8 8  th ro u g h  
la b o ra to ry  te s ts  fo r m e e tin g  th e  s tre n g th  re q u ire m e n ts . A  ty p ic a l m ix  p ro p o rtio n  o f s o il lim e , fly  a s h  is  g iv e n  b e lo w : 
S o il 8 ,5  p a rts  b y  w e ig h t lim e  3  p a rts  b y  w e ig h t (b a s e d  o n  8 0 %  p u rity  o f lim e ) F ly  a s h  1 2 p a rts  b y  w e ig h t 
 
1 7 .7 .1 .6.  T o le ra n c e  : L -m its  o f to le ra n c e  fo r v a rio u s  m a te ria ls  in  p e rc e n ta g e  b y  w e ig h t s h a ll b e  a s  fo llo a ,s : 
 

L im e  +  0 .3  
F ly a s h  +  1 .5  
S o il ±  2.0  
 

1 7 .7 .1 .7 .  S u rfa c e  irre g u la ritie s : T h e  fin is h  s u rfa c e  s h o u ld  b e  c h e c k e d  fo r lin e , le v e l a n d  g ra d e  a n d  s u rfa c e  
fin is h . T h e  m a x im u m  p e rm is s ib le  u n d u la tio n  in  lo n g itu d in a l p ro file  s h a ll n o t e x c e e d  1 5  m m  w h e n  c h e c k e d  w ith  3  
m e tre  s tra ig h t e d g e  a n d  in  c ro s s  p ro file  th e  v a ria tio n  fro m  s p e c ifie d  p ro file  s h o u ld  n o t e x c e e d  1 2 m m . 
 

T h e  q u a n tity  o f w a te r s h a ll b e  a s  p e r th e  O.M .C . re q u ire m e n ts  d e te rm in e d  o n  s o il 
lim e  fly a s h  m ix tu re  b y  p ro c to r d e n s ity  m e th o d , 
 
1 7 .7 .1 .8 .  C o n s tru c tio n  o p e ra tio n  : M ix in g  s h a ll p re fe ra b ly  b e  d o n e  b y  m e c h a n ic a l p la n t e ith e r o f th e  s in g le  p a s s  
o r m u ltip le  p a s s  ty p e , w h e re  s u c h  p la n t is  n o t a v a ila b le , m a n u a l m e th o d  m a y  b e  a d o p te d  w ith  rig o ro u s  c o n tro l o v e r 
q u a lity  o f c o n s tru c tio n , In  th e  m a n u a l m e th o d , th e  s o il s h a ll b e  p u lv e ris e d  b y  m e a n s  o f c ro w b a rs , p ic k  a x e s , b u llo c k  
d ra w n  p lo u g h s  e tc . a n d  d e p o s ite d  o n  th e  ro a d  b e d  in  s ta c k s  o f s u ita b le  s iz e , a b o u t 3 0  c m  in  h e ig h t. W a te r in  
re q u is ite  q u a n titie s  s h a ll b e  s p rin k le d  o n  th e  s o il fo r a id in g  p u lv e ris a tio n . T h e  d e g re e  o f p u lv e ris a tio n  s h a ll b e  a s  
g iv e n  in  ta b le  1 7 .1 2. 
 

T A B L E  1 7 .1 2 
 
S ie w  D e s ig n a tio n   %  b y  w e ig h t p a s s in g  

th e  s ie v e . 
 

25  n u n     1 0 0  m m  
4.7 5  m m      60  m m  
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On  th e  p u lv e ris e d  s o il s ta c k s , lim e  a n d  fly a s h  in  a  th o ro u g h ly  m ix e d  fo rm  a n d  in  th e  re q u is ite  q u a n titie s  s h a ll b e  
s p re a d  u n ifo rm ly  a n d  m ix e d  b y  c u ttin g  w ith  s p a d e  till th e  w h o le  m a s s  is  u n ifo rm . T h e  m ix e d  s o il s h a ll th e n  b e  s p re a d  
o v e r th e  p re p a re d  s u b -g ra d e  to  th e  re q u ire d  
th ic k n e s s  a n d  
 

T A B L E  1 7 .1 3 . 
 

C o a rs e  a g g re g a te  S to n e  s c re e n in g s  B in d in g  
m a te ria l 

c la s s ific a tio n  S iz e  
ra n g e  

N e t q ty . C la s s ific a tio n /g ra d in g  
&  s iz e  

Q u a n tity  
 

 

G ra d in g  - I 9 0 to 45  
m m  

1 .21  to  1 .28  
c u m . 

T y p e  A  –  1 3 .20  m m   
 

0 .27  to  
0 .3 0  c u m . 

0 .0 8  to  
0 .1 0  c u m . 

 
N o te  : N e t q u a n tity  =  L o o s e  q u a n tity  m e a s u re d  in  s ta c k s  m in u s  7 .5 % . 
 
1 7 .7 .2.2.  P re p a ra tio n  o f fo u n d a tio n  In  th e  c a s e  o f a n  e x is tin g  u n s u 'rfa c e d  ro a d , w h e re  n e w  m a te ria ls  is  to  b e  
la id , th e  s u rfa c e  s h a ll b e  s c a rifie d  in d  re s h a p e d  to  th e  re q u ire d  g ra d e , c a m b e r a n d  s h a p e  a s  ro lle d . B e fo re  ro llin g , 
th e  m o is tu re  c o n te n t s h a ll b t, a d ju s te d  to  b e  w ith in  +  1 %  a n d  – 2%  o f th e  O.M .C . 
 
1 7 .7 .1 .9 .  R o llin g  : R o llin g  s h a ll b e  d o n e  w ith  a n d  8 1 0  to n n e  ro lle r. R o llin g  is  c o n tin u e d  till th e  re q u ire d  d e n s ity  
(1 0 0 %  o f L a b . P ro c to r d e n s ity  a s  p e r IS  : 27 20  P t.V ll) a n d  a  s m o o th  
s u rfa c e  o b ta in e d  w ith o u t le a v in g  a n y  ro lle r m a rk s  o n  th e  s u rfa c e . D u rin g  ro llin g  s u rfa c e  s h o u ld  b e  c h e c k e d  fo r g ra d e  
a n d  c a m b e r a n d  irre g u la ritie s  c o rre c te d . 
 
1 7 .7 .1 .1 0 . C u rin g  : T h e  c o m p a c te d  s u rfa c e  s h a ll b e  c u re d  fo r a  m in im u m  p e rio d  o f 7  d a y s  b e fo re  th e  n e x t la y e r is  
p la c e d . C u rin g  is  d o n e  b y  s p rin k lin g  w a te r o v e r th e  s u rfa c e  fiv e  o r s ix  tim e s  a  d a y . T h e  s u rfa c e  s h a ll n o t b e  a llo w e d  
to  d ry  d u rin g  th e  c u rin g  p e rio d . C u rin g  b y  p o n d in g  s h a ll n o t b e  a d o p te d . 
 
1 7 .7 .1 .1 1 . M e a s u re m e n ts : T h e  le n g th s  a n d  b re a d th  s h a ll b e  ta k e n  to  th e  n e a re s t c e n tim e te ra n d  th e  th ic k n e s s  to  th e  
n e a re s t 'h a lf c e n tim e te r. T h e  c o n s o lid a te d  c u b ic a l c o n te n ts  s h a ll b e  c a lc u la te d  in  c u b ic  m e tre s ; c o rre c t to  tw o  p la c e s  
o f d e c im a ls . 
 
1 7 .7 .1 .1 2.  R a te  : T h e  ra te  s h a ll in c lu d e  th e  c o s t o f m a te ria ls  a n d  la b o u r in v o lv e d  in  a ll th e  o p e ra tio n .-, d e s c rib e d  
a b o v e . 
 
1 7 .7 .2. W a te r b o u n d  m a c a d a m  w ith  s to n e  a g g re g a te  (o f s iz e  9 0  m m  to  45  m m ) 
 
 
1 7 .7 .2.1 . Q u a n titie s  o f m a te ria ls  : Q u a n titie s  o f c o a rs e  a g g re g a te , s c re e n in g  a n d  b in d in g  m a te ria l re q u ire d  to  b e  
s ta c k e d  fo r 1 0 0  m m  a p p ro x im a te  c o m p a c te d  th ic k n e s s  o f W .B .M . s u b b a s e  c o u rs e  fo r 1 0  s q m  s h a ll b e  a s  p e r ta b le  
1 7 .1 3 . S u p p ly  a n d  s ta c k in g  o f a g g re g a te s  
s c re e n in g  w h ic h  s h a ll b e  p iid . fo r s e p a ra te ly , s h a ll b e  a s  d e s c rib e d  in  1 7 .2. 
 
n e c e s s a ry . W e a k  p la c e s  s h a ll b e  s tre n g th e n e d , c o rru g a tio n s  re m o v e d  a n d  d e p re s s io n s  a n d  
p o t h o le s  m a d e  g o o d  w ith  s u ita b le  m a te ria ls , b e fo re  s p re a d in g  th e  a g g re g a te  fo r W .B .M . 
 
W h e re  th e  e x is tin g  s u rfa c e  o v e r w h ic h  th e  s u b  b a s e  o f W .B .M . is  to  b e  la id  is  b la c k  to p p e d , to  e n s u re  e ffe c tiv e  
in te rn a l d ra in a g e , fu rro w s  5 0  m m  x  5 0  m m  (d e p th  o f fu rro w s  in c re a s e d  to  re a c h  b o tto m  b itu m in o u s  la y e r W h e re  
n e c e s s a ry  a t o n e  n ie tre  in te rv a ls  s h a ll b e  c u t in  th e  e x is tin g  b itu m in o u s  s u rfa c e  a t 45  d e g re e  C  to  th e  c e n tra l lin e  o f 
c a rria g e w a y  b e fo re  th e  W .B .M . is  la id . 
 
1 7 .7 .2.3 .  P ro v is io n  o f la te ra l c o n fin e m e n t o f a g g re g a te s  : B e fo re  s ta rtin g  w ith  W .B .M . c o n s tru c tio n , n e c e s s a ry  
a rra n g e m e n ts  s h a ll b e  m a d e  fo r la te ra l c o n fin e m e n t o f a g g re g a te s . On e  m e th o d  is  to  c o n s tru c t  
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s id e  s h o u ld e rs  in  a d v a n c e  to  a  c o m p a c te d  la y e r o f th e  W .B .M . c o a rs e  (F ;g .1 ). In s id e  e d g e s  m a y  b e  trim m e d  v e rtic a l 
a n d  th e  in c lu d e d  a re a  c le a n e d  o ff a ll s p ille d  m a te ria ls  th e re b y  s e ttin g  th e  s ta g e  fo r s p re a d in g  th e  c o a rs e  a g g re g a te .  
 
T h e  p ra c tic e  o f la y in g  W .B .M . a fte r e x c a v a tin g  a  tre n c h  s e c tio n  in  th e  fin is h e d  fo rm a tio n  m u s t b e  c o m p le te ly  a v o id e d . 
 
1 7 .7 .2.4. S p re a d in g  A g g re g a te : T h e  c o a rs e  a g g re g a te  s h a ll b e  s p re a d  u n ifo rm ly  a n d  e v e n b y  u p o n  th e  p re p a re d  
b a s e  in  re q u ire d  q u a n titie s  w ith  a  tw is tin g  m o tio n  to  a v o id  s e g re g a tio n . In  n o  c a s e  s h a ll th e s e  b e  d u m p e d  in  h e a p s  
d ire c tly  o n  th e  a re a  w h e re  th e s e  a re  to  b e  la id  n o r s h a ll th e ir h a u lin g  o v e r a  p a rtly  c o m p le te d  b a s e  b e  p e rm itte d . T h e  
a g g re g a te s  s h a ll b e  s p re a d  u n ifo rm ly  to  p ro p e r p ro file  b y  u s in g  te m p la te s  p la c e d  a c ro s s  th e  ro a d  s ix  m e tre s  a p a rt. 
W h e re  s p e c ifie d , a p p ro v e d  m e c h a n ic a l d e v ic e s  m a y  b e  u s e d  to  s p re a d  th e  a g g re g a te s  u n ifo rm ly . T h e  le v e ls  a lo n g  
th e  lo n g itu d in a l d ire c tio n  u p to  w h ic h  th e  m e ta l s h a ll b e  la id , s h a ll b e  firs t o b ta in e d  a t s ite  to  th e  s a tis fa c tio n  o f 
E n g in e e r-in -C h a rg e , a n d  th e s e  s h a ll b e  a d h e re d  to .  
 
T h e  s u rfa c e  o f th e  a g g re g a te  s p re a d  s h a ll b e  c a re fu lly  tru e d  u p  a n d  a ll h ig h  o r lo w  s p o ts  re m e d ie d  b y  re m o v in g  o r 
a d d in g  a g g re g a te  a s  m a y  b e  re q u ire d . 
 
T h e  W .B .M . s u b -b a s e  s h a ll b e  n o rm a lly  c o n s tru c te d  in  la y e r o f 1 0 0  m m  c o m p a c te d  th ic k n e s s . N o  s e g re g a tio n  o f 
la rg e  o r fin e  p a rtic le s  s h a ll b e  a llo w e d  a n d  th e c o a rs e  a g g re g ite a s  s p re a d  s h a ll b e  o f u n ifo rm  g ra d a tio n  w ith  n o  
p o c k e ts  o f fin e  m a te ria l. 
 
T h e  c o a rs e  a g g re g a te  s h a ll n o rm a lly  n o t b e  s p re a d  in  le n g th s  e x c e e d in g  th re e  d a y s  a v e ra g e  w o rk  a ih e a d  o f th e  
ro llin g  a n d  b le n d in g  o f th e  p ro c e e d in g  s e c tio n . 
 
1 7 .7 .2.5 .  R o llin g  : Im m e d ia te ]), fo llo w in g  a t s p re a d in g  o f tl-ie  c o a rs e  a g g re g a te , it s h a ll b e  c o m p a c te d  to  th e  fu ll 
w id th  b y  ro llin g  w ith  e ith e r th e  tlire e -w h e e l-p o w e r ro lle r o f 8  to  1 0  to n n e s  c a p a c ity  o r a n  e q u iv a le n t v ib ra to ry  ro lle r. 
in itia lly ,, lig h t ro llin g  is  to  b e  d o n e , w h ic h  s h a ll b e  d is c o n tin u e d  w h e n  th e  a g g re g a te  is  p a rtia lly , c o m p a c te d  w ith  
s u ffic ie n t v o id  s p a c e  in  th e m  to  p e rm it a p p lic a tio n  o f s c re e n in g s . 
 
T h e  ro llin g  s h a ll b e g in  fro m  th e  e d g e s  w ith  th e  ro lle r ru n n in g  fo rw a rd  a n d  b a c k w a rd  a n d   d d in g  th e  s c re e n in g s  
s im u lta n e o u s ly  u n til th e  e d g e s  h a v e  b e e n  firm ly  c o m p a c te d . T h e  ro lle r s h a ll th e n  p ro g re s s  g ra d u a lly  fro m  th e  e d g e s  
to  th e  c e n tre , p a ra lle l to  th e  c e n tre  lin e  o f th e  ro a d  a n d  o v e rla p p in g  U n ifo rm ly , e a c h  p re c e d in g  re a r w h e e l tra c k  b y  
o n e  h a lf w id th  a n d  s h a ll c o n tin u e  u n til th e  e n tire  a re a  o f th e  c o u rs e  h a s  b e e n  ro lle d  b y  th e  re a r w h e e l. R o llin g  s h a ll 
c o n tin u e  u n til th e  ro a d  m e ta l is  th o ro u g h ly , k e y e d  w iith  n o  c re e p in g  o f m e ta l a h e a d  o f th e  ro lle r. On l@ , s lig h t 
s p rin k lin g  o f w a te r m a y  b e  d o n e  d u rin g  ro llin g , if re q u ire d . On  s u p e r e le v a te d  c u rv e s , th e  ro llin g  s h a ll p ro c e e d  fro m  
th e  lo w e r e d g e  a n d  p ro g re s s  g ra d u a lly  c o n tin u in g  to w a rd s  th e  tip p e r e d g e  o f th e  p a v e m e n t.  
R o llin g  s h a ll n o t b e  d o n e  w h e n  th e  s u b -g ra d e  is  s o ft o r y ie ld in g  o r w h e n  th e  ro llin g  c a u s e s  a  w a v e  lik e  m o tio n  in  th e  
s u b -b a s e  o r s u b -g ra d e . W h e n  ro llin g  d e v e lo p s  irre g u la ritie s  th a t e x c e e d  1 2 m m  w h e n  te s te d  w ith  a  th re e  m e tre  
s tra ig h t e d g e , th e  irre g u la r s u rfa c e  s h a ll b e  lo o s e n e d  a n d  th e n  a g g re g a te  a d d e d  to  o r re m o v e d  fro m  it a s  re q u ire d  
a n d  th e  a re a  ro lle d  u n til it g iv e s  a  u n ifo rm  s u rfa c e  c o n fo rm in g  to  th e  d e s ire d  c ro s s -s e c tio n  a n d  g ra d e . T h e  s u rfa c e  
s h a ll a ls o  b e  c h e c k e d  tra n s v e rs e ly  b y  te m p la te  fo r c a m b e r a n d  a n y  irre g u la ritie s  c o rre c te d  in  th e  m a n n e r d e s c rib e d  
a b o v e . In  n o  c a s e  s h a ll th e  u s e  o f s c re e n in g s  to  m a k e  u p  d e p re s s io n s  b e  p e rm itte d . 
 
1 7 .7 .2.6.  A p p lic a tio n  o f S c re e n in g s  : A fte r th e  c o a rs e  a g g re g a te  h a s  b e e n  lig h tly  ro lle d  to  th e  re q u ire d  tru e  
s u rfa c e , s c re e n in g s  s h a ll b e  a p p lie d  g ra d u a lly  o v e r tlle  s u rfa c e  to  c o m p le te ly  fu ll th e  in te rs tic e s . D ry  ro llin g  s h a ll b e  
c o n tin u e d  w h ile  th e  s c re e n in g s  a re  b e in g  s p re a d  s o   h a t th e  ja rrin g  e ffe c t o f th e  ro lle r c a u s e s  th e m  to  s e ttle  in to  th e  
v o id s  o f th e  c o a rs e  a g g re g a te s . T h e  s c re e n in g s  s h a ll n o t b e  d u m p e d  in  p ile s  o n  th e  c o a rs e  a g g re g a te  b u t s h a ll b e  
s p re a d  u n ifo rm ly  in  s u c c e s s iv e  th in  la y e rs  b y  th e  s p re a d in g  m o tio n  o f th e  h a n d , s h o v e ls  o r m e c h a n ic a l s p re a d e r.  
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T h e  s c re e n in g s  s h a ll b e  a p p lie d  a t a  s lo w  ra te  (in  th re e  o r m o re  a p p lic a tio n s ) s o  a s  to  e n s u re  fillin g  o f a ll v o id s . 
R o llin g  a n d  b ro o rrd n g  s h a ll c o n tin u e  w ith  th e  s p re a d in g  o f th e  s c re e n in g s , E ith e r m e c h a n ic a l b ro o m s  o r h a n d  
b ro o m s  o r b o th  m a y  b e  u s e d , In  n o  c a s e  s h a ll th e  s c re e n in g s  b e  a p p lie d , s o  fa s t a n d  th ic k  a s  to  fo rm  c a k e s , rid g e s  
o n  th e  s u rfa c e  m a k in g  th e  fillin g  o f v o id s  d iffic u lt, o r to  p re v e n t th e  d ire c t b e a rin g  o f th e  ro lle r o n  th e  c o a rs e  
a g g re g a te s . T h e  s p re a d in g , ro llin g  a n d  b ro o m in g  o f s c re e n in g s  s h a ll b e  p e rfo rm e d  o n  s e c tio n s  w h ic h  c a n  b e  
c o m p le te d  w ith in  o n e  d a y 's  o p e ra tio n  a n d  s h a ll c o n tin u e  u n til n o  m o re  s c re e n in g s  c a n  b e  fo rc e d  in to  th e  v o id s  o f th e  
c o a rs e  a g g re g a te s  D a m p  a n d  w e t s c re e n in g s  s h a ll n o t b e  u s e d  u n d e r a n y  c irc u m s ta n c e s . 
 
1 7 .7 .2.7 .  S p rin k lin g  a n d  G ro u tin g : A fte r s p re a d in g  th e  s c re e n in g  a n d  ro llin g  th e  s u rfa c e  s h a ll b e  c o p io u s ly  
s p rin k le d  w ith  w a te r, s w e p t a n d  ro lle d . H a n d  b ro o m s  s h a ll b e  u s e d  to  s w e e p  th e  w e t s c re e n in g  in to ' th e  v o id s  a n d  to  
d is trib u te  th e m  e v e n ly . T h e  s p rin k lin g , s w e e p in g  a n d  ro llin g  o p e ra tio n s  s h a ll b e  c o n tin u e d  a n d  a d d itio n a l s c re e n in g s  
a p p lie d  w h e re  n e c e s s a ry ly  u n til th e  c o a rs e  a g g re g a te s  a re  w e ll b o n d e d  a n d  firm ly  s e t fo r th e  e n tire  d e p th  a n d  u n til a  
g ro u t h a s  b e e n  fo rm e d  o f s c re e n in g s  a n d  w a te r th a t w ill fill a ll v o id s  a n d  fo rm  a  w a v e  o f g ro u t a h e a d  o f th e  w h e e ls  o f 
th e  ro lle r. T h e  q u a n tity  o f w a te r to  b e  u s e d  d u rin g  th e  c o n s tru c tio n  s h a ll n o t b e  e x c e s s iv e  s o  a s  to  c a u s e  d a m a g e  to  
th e  s u b -b a s e  o r s u b -g ra d e . 
 
1 7 .7 .2-8 .  A p p lic a tio n  o f B in d in g  M a te ria l : A fte r th e  a p p lic a tio n  o f s c re e n in g s  a n d  ro llin g , a  s u ita b le  b in d in g  
m a te ria l s h a ll b e  a p p lie d  a t a  u n ifo rm  a n d  s lo w  ra te  in  tw o  o r m o re  s u c c e s s iv e  th in  la y e rs . A fte r e a c h  a p p lic a tio n  o f 
b in d in g  m a te ria l, th e  s u rfa c e  s h a ll b e  c o p io u s ly  s p rin k le d  w ith  w a te r a n d  th e  re s u ltin g  s lu rry  s w e p t in  w ith  h a n d  
b ro o m s  o r m e c h a n ic a l b ro o m s  o r b o th  s o  a s  to  fill th e  v o id s  p ro p e rly . T h e , s u rfa c e  s h a ll th e n  b e  ro lle d  b y  a  8 -1 0  
to n n e  ro lle r, w a te r b e in g  a p p lie d  to  th e  w h e e ls  in  o rd e r to  w a s h  d o w n  th e  b in d in g  m a te ria l th a t m a y  g e t s tu c k  to  th e  
w h e e ls . T h e  s p re a d in g  o f b in d in g  m a te ria l, s p rin k lin g  o f w a te r, s w e e p in g  w ith  b ro o m s  a n d  ro llin g  s h a ll c o n tin u e  u n til 
th e  s lu rry , th a t is  fo rm e d  w ill, a fte r fillin g  th e  v o id s  fo rm  a  w a v e  a h e a d  o f w h e e ls  o f th e  m o v in g  ro lle r. 

 
1 7 .7 .2.9 . S e ttin g  a n d  D ry in g : A fte r fin a l c o m p a c tio n  o f th e  c o u rs e , th e  ro a d  s h a ll b e  a llo w e d  to  c u re  o v e rn ig h t. 

N e x t m o rn in g ' d e fe c tiv e  s p o ts  s h a ll b e fille d  w ith  s c re e n in g s  o r b in d in g  m a te ria l, lig h tly  s p rin k le d  w ith  
w a te r, if n e c e s s a ry  a n d  ro lle d . 

 
N o  tra ffic  s h a ll b e  a llo w e d  till th e  m a c a d a m  s e ts . 
7 .7 .2.1 0 . S u rfa c e  E v e n n e s s  : T h e  s u rfa c e  e v e n n e s s  o f c o m p le te d  W .B .M . s u b -b a s e  in  th e  lo n g itu d in a l a n d  
tra n s v e rs e  d ire c tio n s  s h a ll b e  a s  s p e c ifie d  in  T a b le  1 7 .1 4. 
 

T A B L E  1 7 .1 4 
S ia z e  o f c o a rs e  

a g g re g a te  
L o n g itu d in a l p ro fit m e a s u re d  w ith  a  3 m  S t. 

e d g e . 
C ro s s  p ro file  

 
 M a x  

P e rm is s ib le  
M a x . n o . o f u n d u la tio n s  
p e rm itte d  in  a n y  3 0 0 m  

le n g th  
e x c e e d in g - 

M a x . p e rm is s ib le  u n d u la tio n s  
w h e n  m e a s u re d  w ith  a  

c a m b e r te m p la te . 
 

1 2m m      1 0 m m  
 

‘-- 

9 0  to  45 m m  1 5 m m  3 0         -- 
 

1 2m m  

 
 

T h e  lo n g itu d in a l p ro file  s h a ll b e  c h e c k e d  u s in g  a  3  m e te r lo n g  s tra ig h t e d g e  a n d  g ra d u a te d  w e d g e  a t th e  m id d le  o f 
e a c h  tra ffic  la n e  a lo n g  a  lin e  p a ra lle l to  th e  C e n tre  lin e  o f th e  ro a d . T h e  tra n s v e rs e  p ro file  s h a ll b e  c h e c k e d  w ith  
a d ju s ta b le  te m p la te  a t in te rv a ls  o f 1 0  m e te rs . 
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1 7 .7 .2.1 1 .  R e c tific a tio n  o f D e fe c tiv e  C o n s tru c tio n  W h e re  th e  s u rfa c e  irre g u la rity  o f th e  W .B .M . s u b b a s e  c o u rs e  
e x c e e d s  th e  to le ra n c e s  s p e c ifie d  in  ta b le  1 7 .1 4 o r w h e re  th e  c o u rs e  is  o th e rw is e  d e fe c tiv e  d u e  to  s u b  g ra d e  s o il 
m ix in g  w ith  th e  a g g re g a te s , th e  la y e r to  its  fu ll th ic k n e s s  s h a ll b e  s c a rifie d  o v e r th e  a ffe c te d  a re a , re s h a p e d  w ith  
a d d e d  m a te ria l o r re m o v a l a n d  re p la c e d  w ith  fre s h  m a te ria ls  a s  a p p lic a b le , a n d  re c o m p a c te d . T h e  a re a  tre a te d  in  th e  
a fo re s a id  m a n n e r s h a ll n o t b e  le s s  th a n  1 0  s o m . In  n o  c a s e  s h a ll d e p re s s io n s  b e  fille d  u p  w ith  s c re e n in g s  a n d  
b in d in g  m a te ria ls  
 
1 7 .7 .2.1 2.  M e a s u re m e n ts  : T h e  le n g th  a n d  b re a d th  s h a ll b e  ta k e n  to  th e  n e a re s t c e n tim e te r. T h e  d e p th  o f 
c o n s o lid a te d  la y e r s h a ll b e  c o m p u te d  to  n e a re s t h a lf c e n tim e te r b y  ta k in g  a v e ra g e  o f d e p th s  a t th e . C e n te r a n d  a t 3 0  
c m  fro m  th e -le ft a n d  rig h t e d g e s  a t a  c ro s s  s e c tio n  ta k e n  a t 1 0 0  m e tre  in te rv a l o r le s s  a s  d e c id e d  b y  th e  E n g in e e r-in -
C h a rg e  b y  m a k in g  s m a ll p its . T h e  c o n s o lid a te d  c u b ic a l c o n te n ts  c a lc u la te d  in  C u b ic  m e tre s  c o rre c t to  tw o  p la c e s  o f 
d e c im a l. T h e  c u b ic a l c o n te n ts  fc r e a c h  1 0 0  m e tre s  le n g th  s h o u ld  b e  c o m p a re d  w ith  th e  v o lu m e  o f a g g re g a te  
c o lle c te d  le s s  7 .5 %  a s  d e s c rib e d  in  1 7 .2.1 .2 i.e  : T h e  ra te  s h a ll  in c lu d e  th e  c o s t o f a ll m a te ria l.-, in v o lv e d  in  a ll th e  
o p e ra tio n s  o v e r e x c e p t c o s t o f s to re  a g g re g a te , m o o ru u m , s c re e n in g s  a n d  b a jri, fo r w h ic h  p a y m e n ts  s h a ll b e  m a d e . 
W h e re  W .B .M . is  to  b e  la id  o v e r a n  e x is tin g  ro a d , s c a rify in g  a n d  c o n s o lid a tio n  o f th e  a g g re g a te  re c e iv e d  fro m  
s c a rify in g  s h a ll b e  p a id  fo r s e p a ra te ly . 
 
1 7 .7 .3 . W a te r b o u n d  M a c a d a m  w ith  B ric k  A g g re g a te /o v e rb u rn t (J h a m a ) b ric k  A g g re g a te  
  
1 7 .7 .3 .1 .  Q u a n titie s  o f m a te ria ls  : A p p ro x im a te  q u a n tity  o f b ric k  a g g re g a te  (to  b e  p a id  fo r s e p a ra te ly ) re q u ire d  
to  b e  s ta c k e d  fo r 1 0 0  m m  a v e ra g e  c o m p a c te d  th ic k n e s s  o f W .B .M . s u b -b a s e  s h a ll b e  1 .60  c u m  (a p p ro x im a te ). T h e  
q u a n tity  o f b in d in i,, ma te ria l, if re q u ire d  s h a ll b e  a s  s p e c ifie d  b y  th e  E n o e e r-in -C h a rg e . B ric k  a g g re g a te  s h a ll b e  
b ro k e n  fro m  o v e rb u m t o r w e ll b u rn t b ric k  b a ts . It s h a ll b e  h o m o g e n e o u s  in  te x tu re , ro u g h ly  c u b ic a l in  s h a p e , c le a n  
a n d  
fre e  fro m  d irt a n d  o th e r fo re ig n  m a tte r. 
 
1 7 .7 .3 .2 F o u n d a tio n  s h a ll b e  p re p a re d  a s  s p e c ifie d  in  I7 .7 .2.2. 
 
1 7 .7 .3 .3 . F o r s p re a d in g  a g g re g a te  c la u s e  1 7 .7 .2.4 s h a ll a p p ly . e x c e p t th a t th e  q u a n titie s  o f m a te ria ls  s h a ll b e  a s  
g iv e n  a b o v e . 
 
1 7 .7 3 .4. T h e  ro llin g  s h a ll b e  d o n e  a s  s p e c ifie d  in  
1 7 .7 .2.5  e x c e p t th a t ro llin g  s h a ll b e  d o n e  w ith  th e  lig h t p o w e r ro lle r. T h e  u s e  o f s c re e n in g s  s h a ll a ls o  b e  o m itte d . 
R o lh n g  s h a ll b e  d o n e  3  to  5  tim e s  fo r e a c h  la y e r.  
 
1 7 .7 .3 .5  F o r ro llin g  w ith  B in d in g  m a te ria l c la u s e  1 7 .7 .2.8  s h a ll a p p ly  e x c e p t th a t ro llin g  s h a ll b e  d o n e  w ith  a  lig h t 
p o w e r ro lle r in s te a d  o f a  h e a v y  ro a d  ro lle r a n d  w a te r s h a ll n o t b e  u s e d  d u rin g  ro llin g . R o llin g  s h a ll b e  d o n e  3  to  5  
tim e s  fo r e a c h  la y e r. 
 
1 7 .7 .3 .6.  S u rfa c e  E v e n n e s s  re c tific a tio n  o f D e fe c tiv e  c o n s tru c tio n , M e a s u re m e n ts  a n d   
R a te  s h a ll b e  a s  s p e c ifie d  u n d e r 1 7 .7 -2.1 0 . to  1 7 .7 .2.1 3 . 
 
1 7 .7 .4.   L im e  F ly a s h  c o n c re te  
 
1 7 .7 .4.1 .  M a te ria ls  
 
1 7 .7 .4.1 .1 .  L im e  : L im e  s h o u ld  c o iifo rm  to  c la s s  C  v a rie ty  a s  p e r IS :7 1 2 s ta n d a rd  
s p e c ific a tio n  fo r b u ild in g  lim e . L im e  u s e d  s h a ll b e  in  d e h y d ra te d  fo rm  a n d  p u rity  -,h ill n o t b e  le s s  th in  60  p e rc e n t, 
 
1 7 .7 .4.1 .2.  F ly a s h  : S h a ll c o n fo rm  to  IS :3 8 1 2. 
 
1 7 .7 .4.1 .3 .  A g g re g a te s  s h a ll b e  s to n e  a g g re g a te  o r b ric k  a g g re g a te  a s  s p e c ifie d . F in e  a g g re g a te  s h a ll c o n fo rm  
to  IS :3 8 3 . A g g re g a te  s h a ll b e  c o lle c te d  a n d  s ta c k e d  a s  d e s c rib e d  in  1 7 .2. 
 
1 7 .7 .4.1 .4.  W a te r u s e d  s h o u ld  b e  c le a n  a n d  fre e  fro m  d e le te rio u s  m a tte r. 
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1 7 .7 .4.2.  T h e  th ic k n e s s  o f lim e  fly a s h  c o n c re te  to  b e  u s e d  a s  s u b -b a s e  s h a ll b e  d e s ig n e d  a c c o rd in g  to  IR C  3 7  
g u id e lin e s  fo r d e s ig n  o f fle x ib le  p a v e m e n ts  b u t th e  th ic k n e s s  in  n o  c a s e  b e  le s s  th a n  1 0  c m . 
 
1 7 .7 .4.2.1 .  B e s id e s  s u p e rio r lo a d  s p re a d in g  p ro p e rtie s , lim e  fla y s h  c o n c re te  is  re s is ta n t to  s o fte n in g  u n d e r w a te r 
a c tio n  a n d  c a n  b e  v e ry  s u ita b le  in  v e ry  h e a v y  ra in fa ll a re a s  b la c k   c o tto n  s o il a re a s  (w h e n  h a rd  o v e r lim e  s ta b ilis e d  
b la c k  c o tto n  s o il) a n d  in  a re a s  w h e re  g o o d  s to n e  h a s  to  b e  o b ta in e d  in v o k in g  lo n g  le a d s . T h e re  w ill a ls o  b e  re d u c tio n  
in  th ic k n e s s  o f s u b  b a s e  b v  20 -3 0  p e rc e n t a s  c o m p a re d  to  c o n v e n tio n a l g ra n u la r b a s e  c o rn e rs  
 
1 7 .7 .4.2.7  T h e  m ix  a n d  th ic k n e s s  o f b a s e  c o n c re te  s h a ll b e  d e s ig n e d  b y  tria l a n d  e rro r m e th o d . P a rti c u la rs  o f ty p ic a l 
lim e  fly a s h  c o n c re te  m ix e s  a re  g iv e n  in  T a b le  1 7 .1 5  (a s  p e r ta b le  I o f IR C  60  P a rt IV ). 
 

 
T A B L E  1 7 .1 5  
 
P A R T IC U L A R S  OF  T Y P IC A L  L IM E -F L Y A S H  M IX E S  
 

S . M ix  P ro p o rtio rts  (k y  iie ig lit)     2 8 -d @ y s  s tre n g th  
W a te r   k g .A q .cm 
C o n te n t 

L in ic: F ly a s h : S a n d : C o a rs e  A g g .  1 %  b y  w t.   C o m p r-  F le x u - 
o f m ix     e s s iv e    ra l 
m a te ria ls ) 
 

1 . 1  :2.0      :4.0        9 .0   1 0 .7     3 6   5 .7  
2. 1   2.0       4.0        9 .0                9 .7     49    8 .0  
3 . 1   2 .0      2 .5        5 .2 5             1 0 .0     6 9    1 4 .8  
4 . 1   2 .0      2 .2 .5  :  6 .7 5             1 0 .8     7 2    1 1 ,6  
5 . 1   2 .0      2 .7        6 .3               1 1 .0     7 5    1 4 .8  
6 . 1   1 .5      3 .3        7 .5                9 .7     6 0    8 .0  
7 . 1   1 .5      2 .7       8 .3                 7 .0     6 9    1 1 .6  
8 . 1   1 .5      2.25     5 .25               9 .7     7 5    1 4.8  
 

C o u rs e  A g g re g ite  s iz e  s h a ll n o t e x c e e d  40  m m  fo r 1 0  c m  th ic k  c o n c re te  T h e  la b o ra to ry  m ix  !s h o u ld  b e  d e s ig n e d  fo r 
I:25  tim e s  th e  re q u ire d  fie ld  s tre n g th  to  p ro v id e  fo r v a ria tio n  in  28  d a y s  s tre n g th  in  th e  fie ld  d u e  to  v a ria tio n  in  
g ra d in g , s iz e  o f c o a rs e  a n d  fin e  a g g re g a te  a n d  w a te r c o n te n t. 
 
1 7 .7 .4.2.3 . P re p a ra tio n  o f s u b -g ra d e  s h a ll b e  a s  p e r 
1 7 .6.1 . T o  p re v e n t a b s o rp tio n  o f w a te r fro m  lim e  fly a s h  c o n c re te  th e  u n d e rly in g  la y e r s h o u ld  e ith e r b e  c o v e re d  b y  
w a te r p ro o f p a p e r (to  b e  p a id  fo r s e p a ra te ly ) o r b ro u g h t to  m o is t c o n d itio n s  w ith o u t fre e  w a te r a s  d ire c te d  b y  th e  
E n g in e e r-in -C h a rg e  b e fo re  la y in g  lim e  flv a s h  c o n c re te . F o r th is  p u rp o s e  th e  u n d e r la y e r m a y  b e  s a tu ra te d  n o t le s s  
th a n  6 h o u rs  n o r m o re  th a n  20  h o u rs  in  a d v a n c e  o f la y in g  fly a s h  c o n c re te , if n e c e s s a ry  b y  lig h t s p rin k lin g  p rio r to  
c o n c re tin g  th e  a re a s  w h ic h  h a v e  b e c o m e  d ry . 
 
1 7 .7 .4-3 . S to ra g e  o f lim e  a n d  fla y s h  s h a ll b e  d o n e  w ith  a d e q u a te  c a re . L im e  p re p a re d  b y  s la k in g  q u ic k  lim e  s h a ll b e  
u s e d  w ith in  a  w e e k  to  a v o id  c a rb o n a tio n  b y  a e ra tio n . If s to re d  lim e  is  s u p p lie d  in  d ry  in -d e h y d ra te d  fo rm  in  a ir tig h t 
b a g s , th e  p e rio d  o f s to ra g e  m a ), b e  u p to  3  m o n th s , p ro v id e d  it is  s to re d  in  d ry  c o v e re d  p la c e . 
F ly a s h  b e in g  v e ry  fin e  m a te ria l w ill b e  c a rrie d  3 w a y  b y  w in d . F o r p ro te c tio n  fly a s h  m a y , b e  b e g g e d  o r s to re d  in  
re g u la r tra p e z o id a l p its  k e p t w e t a t to p  o r c o v e re d  b y  ta rp a u lin s  to  P re v e n t lo s s  b y  w in d s . 
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7 .7 .4.4. M a te ria ls  fo r m a k in g  lim e  fly a s h  c o n c re te  h a ll b a tc h e d  b y  w e ig h t u s e d  a p p ro v e d  w e ig h  b a tc h in g  e q u ip m e n t, 
v o lu m e  b a tc h in g  p e rm itte d  o n ly  w h e n  u n a v o id a b le . P ro p o rtio n s  o f m a te ria l ;h o u ld  b e  d e a rly  s p e c ifie d . D u e  a llo w a n c e  
s h o u ld  b e  m a d e  fo r fre e  m o is tu re  a b s o rp tio n  in  a g g re g a te s  lim e  a n d  fly a s h . 
 
7 .7 .4.5 . M ix in g  s h a ll b e  d o n e  in  p o w e r d riv e n  m ix tu re s  o f a p p ro v e d  ty p e  a n d  u n ifo rm  
h o m o g e n e o u s  m ix in g  o f th e  in g re d ie n ts  a s s u re d . ix e s  s h o u l@ iio t b e  o v e r lo a d e d  a n d  m ix in g  
tim e  w o u ld  n o t b e  le s s  th a n  2 m in u te s . 
 
7 .7 .4.6.1 . L a y in g  a n d  c o m p a c tio n  : T h e  m ix e d  c o n c re te  m a y  b e  la id  o n  th e  s u b -g ra d e  to  c o n fo rm  to  ie  re q u ire d  

le v e ls  a n d  p ro file  w ith  p ro v is io n  o f in  c h a rg e  to  a c c o u n t fo r c o m p a c tio n . T h e  s u rc h a rg e  w o u ld  b e  
d e te rm in e d  b y  tria l m ix e s  in  th e  fie ld  a n d  in  n o rm a lly  20 -25  p e r c e n t o f th e  th ic k n e s s  o f la y e r ) b e  la id .  

 
C o m p a c tio n  o f c o n c re te  s h a ll b e  d o n e  b y  8 -1 0  to rin e s  ro lle r in  c a s e  o f h a rd  s to n e  a g g re g a te  a n d  6-8  to n n e s  ro lle r if 
s o fte n  a g g re g a te  is  u s e d . T h e  ro llin g  s h a ll c o m m e n c e  w ith  lo w e r d g e s  
a n d  p ro c e e d  to w a rd s  th e  m id d le  e x c e p t a t s u p e re le v a te d  p o rtio n  w h e re  it w ill c o m m e n c e  w ith   
lo w e r e d g e  p ro c e e d in g  e d g in g  to w a rd s  h ig h e r e d g e . A d e q u a te  n u m b e r o f p a s s e s  o f ro lle r s h o u ld  b e  m a d e  to  a c h ie v e  
fu ll c o m p a c tio n  w h ic h  s h o u ld  b e  c o m p le te  w ith in  s p e c ifie d  p e rio d  w h ic h  s h o u ld  n o t e x c e e d  a n  h o u r. 
 
1 7 .7 .4.7 . T h e  g ra d e  a n d  c a m b e r s h o u ld  b e  c h e c k e d  d u rin g  c o m p a c tio n  a n d  u n d u la tio n s  n o tic e d  c o rre c te d  b y  
re m o v in g  e x c e s s  m a te ria l o r a d d in g  fre s h  m a te ria l a s  re q u ire d .  
 
1 7 .7 .4.8 . C u rin g : T h e  c o m p a c te d  la y e r o f lim e  fly a s h  c o n c re te  s h a ll b e  c u re d  fo r th e  firs t 48  o u rs  b y  c o v e rin g  it w ith  
w e t g u n n y  b a g s  o f H a s s ia n  a n d  s u b s e q u e n tly  s p re a d in g  w e t s a n d  o r  a te rin g  fre q u e n tly  in  m o d e ra te  q u a n titie s  b u t 
n o t p o u n d in g  a s  th a t w o u ld  le a d  to  le a k in g . D e p e n d in g  o n  s e a s o n a l a n d  o th e r fa c to rs  c u rin g  s h a ll b e  c a rrie d  o u t fo r 7  
to  1 4 d a y s . 

N o  tra ffic  s h a ll b e  a llo w e d  o n  lim e  fly a s h  c o n c re te  s u b -b a s e  ti!l s u b s e q u e n t c o v e rs  a re  la id  o n  it. 
 

1 7 .7 .4.9 .  M e a s u re m e n ts  : T h e  le n g th  a n d  b re a d th  s h a ll b e  m e a s u re d  to  th e  n e a re s t c e n tim e tre s  a n d  th e  
th ic k n e s s  to  n e a re s t h a lf c e n tim e tre s . T h e  c o m p a c te d  v o lu m e  o f  c o n c re te  s h a ll b e  c a lc u la te d  in  c u b ic  m e tre s  c o rre c t 
to  tw o  p la c e s  o f d e c im a l. 
 
1 7 .7 -4.1 0 . T h e  ra te  s h a ll in c lu d e  th e  c o s t o f a ll m a te ria ls  a n d  la b o u r in v o lv e d  in  a ll th e  a b o v e  o p e ra tio n s . S c a rify n g  o f 
e x is tin g  ro a d  s u rfa c e s  a n d  c o n s o lid a tio n  o f lo o s e  m a te ria ls  a n d  a n y  w a te r p ro o fin g  la y e r to  b e  la id  o n  s u b  g ra d e  s h a ll 
b e  p a id  fo r s e p a ra te ly . 
 
1 7 .6. B A S E S  
 
1 7 .8 .0 .T h e  b a s e  c o u rs e  m a y  c o n s is t o f a n y  o n e  o f th e  fo llo w in g :(o f s iz e  63  m m  -45  m m  o r 5 3  
m m  - 22.4 n -u n ). 
 
(a ) W a te r B o u n d  m a c a d a m  w ith  S to n e  A g g re g a te : T h e  s to n e  a g g re g a te  o f s iz e  63  m m  to  45  m m  o r 5 3  m m  to  22.4 
m m  a s  s p e c ifie d  s h a ll b e  u s e d . T h is  is  a  s ta n d a rd  ty p e  o f b a s e  c o u rs e  u s e d  in  ro a d  w o rk . In  im p o rta n t ro a d s  s u c h  a s  
n a tio n a l H ig h w a )-s  a n d  C ity  R o a d s , th is  m a y  fo rm  th e  lo w e r p a rt o f th e  b a s e  C o u rs e  o v e rla id  b y  i b itu m e n  b o u n d  
b a s e . 
 
b ) W a te r B o u n d  M a c a d a m  s u rfa c in g  /w e a rin g  c o u rs e  w ith  s to n e  a g g re g a te  : W a te r b o u n d  M a c a d a m  w h e n  la id  a s  a  
s u rfa c in g /w e a rin g  c o u rs e  n e e d s  tim e ly  a n d  c o n s ta n t m a in te n a n c e . T h is  w ill in c lu d e  p a tc h in g  p o t h o le s , re m o v a l o f 
ru ts  a n d  b lin d in g  o f s u rfa c e  w ith  b lin d in g  m a te ria l. T h is  c o u rs e  is  g e n e ra lly  u s e d  o n ly  in  ro a d s  o f te m p o ra ry  n a tu re . 
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1 7 .8 .1 .2 P re p a ra tio n  o f fo u n d a tio n  : S h a ll b e  a s  s p e c ifie d  in  1 7 .7 .2.2. 
 
1 7 .8 .1 .3  S p re a d in g  c o a rs e  a g g re g a te  s h a ll b e  a s  s p e c ifie d  in  1 7 .7 .2.4 e x c e p t th a t th e  W .B .M . b a s e  c o u rs e  s h a ll b e  
n o rm a lly  c o n s tru c te d  in  la y e rs  o f n o t m o re  th a n  7 5  m m  c o m p a c te d  th ic k n e s s . 
 
1 7 .8 .1 .4 R o llin g  : A p p lic a tio n  o f S c re e n in g , s p rin k in g  a n d  g ro u tin g  a n d  a p p lic a tio n  b le n d in g  m a te ria l s h a ll b e  a s  
s p e c ifie d  u n d e r 1 7 .7 .2.5  to  1 7 .7 .2.8 . 
 
 
1 7 .8 .1 .5  S e ttin g  a n d  D ry in g  : a fte r fin a l c o m p a c tio n  o f th e  c o u rs e , th e  ro a d  s h a ll b e  a llo w e d  to  c u re  o v e rn ig h t. T h e  
n e x t m o rn in g , d e fe c tiv e  s p o ts  s h a ll b e  fille d  w ith  s c re e n in g s  o r b in d in g  
m a te ria l, lig h tly  s p rin k le d  w ith  w a te r, if n e c e s s a ry  a n d  ro lle d . N o  tra ffic  s h a ll b e  a llo w e d  till th e  
m a c a d a m  s e ts . 
 
1 7 .8 .1 .6 S u rfa c e  E v e n n e s s  : T h e  s u rfa c e  e v e n e s s  o f c o m p le te d  W .B .M . c o u rs e s  in  th e  lo n g itu d in a l a n d  tra n s v e rs e s  
d ire c tio n s  s h a ll b e  w ith in  th e  to le ra n c e  s p e c ifie d  in  ta b le  1 7 .1 7 . 
1 7 .8 .1  W a te r B o u n d  M a c a d a m  (B a s e  o r s u rfa c in g  c o a rs e ) 
1 7 .8 .1 .1  Q u a n titie s  o f M a te ria ls  : Q u a n titie s  o f c o a rs e  a g g re g a te s  a n d  s c re e n in g s  re q u ire d  to  b e  s ta c k e d  fo r 7 5  m m  
(A p p ro x im a te ) c o m p a c te d  th ic k n e s s  o f W .B .M . b a s e  c o u rs e s  fo r 1 0  s q m  s h a ll b e  a s  s p e c ifie d  in  T a b le  1 7 .1 6 
 

T a b le  1 7 .1 6 
C o a rs e  
A g g re g a te  

  S to n e  s c re e n in g  
 

  

C la s s ific a tio n  S iz e  
ra n g e  

N e t 
Q u a n tity  

G ra d in g s /c la s s ific a tio n  F o r 
W .B .M . 
b a s e  
c o u rs e  

F o r 
W .B .M . 
s u rfa c e  
c o u rs e  

G ra d in g  2 63 -45  
m m  

0 .9 1  c u m  
to  0 .9 6 
c u m  

T y p e  A  1 3 .2 m m  0 .1 2 c u m  
to  0 .1 5  
c u m  

0 .1 0  c u m  
to  0 .1 2 

-d o - 63 -45  
m m  
 

0 .9 1  c u m  
to  0 .9 6 
c u m  

T y p e  B  1 1 .2 m m  0 .20  c u m  
to  0 .22 
c u m  

0 .1 8  c u m  
to  0 .1 4 
c u m  

G ra d in g  3  5 3 -22.4 
m m  

0 .9 1  c u m  
to  0 .9 6 
c u m  

T y p e  B  1 1 .2 m m  0 .1 8  c u m  
to  0 .21  
c u m  

0 .1 4 c u m  
to  0 .1 7  
c u m  

 
T h e  q u a n tity  o f b in d in g  m a te ria l re q u ire d  fo r 7 5  m m  (A p p ro x im a te ) c o m p a c te d  th ic k n e s s  w ill b e  0 .0 9  c u m /1 0  s q m  in  
th e  c a s e  o f W .B .M . b a s e  c o u rs e  a n d  0 .1 3  c u m /1 0  s q m  w h e n  th e  W .B .M  is  to  fu n c tio n  a s  a  s u rfa c e  c o u rs e . 
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T a b le  1 7 .1 7  
S iz e  o f c o a rs e  

a g g re g a te s  
L o n g itu d in a l p ro file  
m e a s u re d  w ith  a  3  
m e tre  s tra ig h t e d g e  

 C ro s s  p ro file  
 

 M a x im u m  
p e rm is s ib le  
u n d u la tio n s  

M a x .      N o .       o f 
u n d u la tio n s  p e rm itte d  
in  a n y  3 0 0  m  le n g th  
e x c e e d in g  1 2 m m  1 0 m m . 

M a x . p e rm is s ib le  
u n d u la tio n  w h e n  
m e a s u re d  w ith  a  
c a m b e r te m p la te  

 
63 -45  m m  a n d  
5 3 -22.4 m m  

1 2 m m  3 0  
 

8  m m  

 
T h e  lo n g itu d in a l p ro file  s h a ll b e  c h e c k e d  w ith  a  th re e  m e tre  lo n g  s tra ig h t e d g e  a n d  g ra d u a te d  w e d g e  
a t th e  m id d le  o f e a c h  tra ffic  la n  a lo n g  a  lin e  p a ra lle l to  th e  C e n te r lin e  o f th e  ro a d . T h e  tra n s v e rs e  
p ro file  s h a ll b e  c h e c k e d  w ith  a d ju s ta b le  te m p la te s  a t in te rv a ls  o f 1 0  m e te re s . 
 
1 7 .8 .1 .7  : R e c tific a tio n  o f D e fe c tiv e  c o n s tru c tio n , M e a s u re m e n t a n d  R a te s  s h a ll b e  a s  s p e c ifie d  u n d e r 
1 7 .7 .2.1 1  to  1 7 .7 .2.1 3  
 
 

[][][][]][[]][][][]][][][] 
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SPECIAL  NO TES 

E x c a v a tio n  : 
 
1 .  C le a rin g  th e  s ite  : T h e  a re a  re q u ire d  is  to  b e  s e t o u t a n d  s h o u ld  b e  c le a re d  fro m  a llo b s tru c tio n s  s u c h a  s  s to n e  m a te ria ls , 

ru b b is h  o f a ll k in s , v e g e ta tio n s , b u s h e s  a n d  tre e s  (re m o v e d  a s , d ire c te d  a n d  ro o ts  b e in g  e n ti re ly  g ra b b e d  u p ). N o  p a y m e n t 

s h a ll b e  m a d e  fo r th is  to  th e  c o n tra c to r, In c a s e  tre e s  h a v in g  g irth  o f s iz e  6” o r m o re  a re  c u t a n d  re m o v e d , th e  m a te ria ls  s h a ll b e  

th e  p ro p e rty  o f th e  c o m p a n y  s h o u ld  b e  h a n d e d  o v e r to  th e  e n g in e e r-in c h a rg e .  

 

2.  S e ttin g  o u t : A fte r c le a rin g  th e  s ite , a  c e n tra l lin e  w ill b e  g iv e n  b y  th e  E n g in e e r In c h a rg e  a n d  it w ill b e  re s p o n s ib ility  o f th e  

c o n tra c to r to  g o  a h e a d  w ith  fu rth e r d e ta ile d  la y o u t, b e n c h  m a rk s  e tc . p e rm a n e n t b e n c h  m a rk in g  b y  c o n s tru c tin g  p illa rs  a n d  

c e n tra l lin e  s h a ll b e  p e rm a n e n tly  la id  b y  th e  c o n tra c to r a t h is  o w n  c o s t a n d  s h a ll re m a in  a t p la c e s  till h a n d in g  o v e r th e  w o rk . 

 

3 . F o u n d a tio n  : F o u n d a tio n  e x c a c a tio n  s h a ll in c ld u e  th e  re m o v a l o f m a te ria ls  o f w h a te v e r m e n tio n e d  a n d  w h e th e r w e t o r d ry  

e x a c tly  in  a c c o rd a n c e  w ith  th e  la n d  le v e ls  a n d  c o n to u rs  s h o w n  o n  th e  p la n  o r a s  d ire c te d  b y  th e  E n g in e e r in c h a rg e . It s h a ll b e  

ta k e n  to  th e  e x a c t le v e l o f th e  lo w e s t fo o tin g  a n d  th e  s ite  s h a ll b e  le ft p lu m b  o r c u t to  s lo p e s  a s  p e r th e  in s tru c tio n s  o f th e  

E n g in e e r in c h a rg e , w h ic h  s h a ll b e  in  w ritin g .  

 

T h e  ra te s  q u o te d  s h a ll b e  d e e m e d  to  in c lu d e  d e w a te rin g  o f fo u n d a tio n , tre n c h e s  a s  lo n g  a s  w a te r is  re s u lt o f ra in , s e e p a g e , 

s u b  s o il w a te r o r b ro k e n  w a te r m a in .s  In  c a s e  s p rin g  w a te r is  m e t, d e w a te rin g  o f w h ic h  s h a ll b e  th e  re s p o n s ib ility  o f th e  M a n a g e m e n t. 

M e a s u re m e n t o f q u a n titie s  if n o t s p e c ifie d  s h a ll b e  b a s e  o n  IS -1 20 0 -1 9 7 4. 

4. C o n c re te  fo r p la in  a n d  R e in fo rc e d  c e m e n t c o n c re te  : a s  p e r Is  45 6-20 0 0 . 

T h is  s p e c ific a tio n  c o v e rs  th e  re q u ire m e n ts  o f o rd in a ry  c o n c re te  o f th e  s p e c ifie d  p ro p e rtie s  fo r u s e  in  c o n c re te  ite m s  s p e c ia l 

re q u ire m e n t if s p e c ifie d  s h a ll a ls o  a p p ly . 

M a te ria l ; C e m e n t : C e m e n t s h a ll b e  o rd in a ry  p o rtla n d  c e m e n t a n d  s h o u ld  c o n fo rm  to  IS  269 -1 9 67 . 

W a te r ; W a te r fo r m ix in g  c e m e n t c o n c re te  s h a ll n o t b e  s a lty  o r b ra c k is h  a n d  s h a ll b e  c le a n  re a s o n a b ly  c le a r a n d  fre e  fro m  

o b je c tio n a b le  q u a n titie s  o f s a lt a n d  tra c e s  o f o il, a c id  a n d  in ju rio u s  a lk a li, s a lts , o rg a n ic  m a tte r a n d  o th e r d e le te rio u s  m a te ria ls  w h ic h  w ill 

e ith e r w e a k e n  th e  c o n c re te  o r c a u s e  a fflo re s a m n c e  o r a tta c k  th e  s te e l in  R .C .C . w a te r s h a ll b e  o b ta in e d  fro m  s o u rc e s  a p p ro v e d  b y  th e  

E n g in e e r. S o u rc e s  o f w a te r s h a ll b e  m a in ta in e d  a t s u c h  a  d e p th  a n d  th e  w a te r s h a ll b e  w ith d ra w n  in  s u c h  a  m a n n e r a s  to  e x c lu d e  s ilt, 

m u d , g ra s s  o r o th e r fo re ig n  m a te ria ls . C o n ta in e r fo r tra n s p o rt, s tro n g e  a n d  h a n d lin g  o f w a te  s h a ll b e  c le a n .+  

( w a te r fit fo r d rin k in g  is  g e n e ra lly  b e  fo u n d  s u ita b le  fo r m ix in g  c o n c re te ). 

W a te r fo r c u rin g :- A s  p e r IS  45 6-20 0 0 . 

F in e  A g g re g a te  ; S a n d  fo r u s e  o in  c o n c re te  w o rk  s h a ll b e  n a tu ra l s a n d  o r a  c ru s h e d  s to n e  s c re e n in g s , s a n d  s h a ll b e  c le a n , w e ll 

g ra d e d , h a rd , s tro n g , d u ra b le  a n d  g rith y  p a rtic le s  fre e  fro m  in ju rio u s  a m o u n t o f d u s t, c la y , k a n k a r m o d u le s  s o ft o r fla n k ly  p a rtic le s , s h a le , 

a lk a li, s a lts , o rg a n ic  m a tte r, lo a m , m ic a  o r o th e r d e le te rio u s  m a te ria ls  a n d  s h a ll b e  a p p ro v e d  b y  th e  E n g in e e r. T h e  m a x im u m  s iz e  o f 

p a rtic le s  s h a ll b e  lim ite d  s o  5 m m  (a b o v e  3 /1 6”). 

W h e n  th e  q u a lity  o f fin e  a g g re g a te  is  d o u b tfu l, it s h a ll b e  te s te d  fo r c la y , o rg a n ic  im p u ritie s  a n d  o th e r d e le te rio u s  s u b s ta n c e s  a s  

la id  d o w n  in  IS  3 8 3 -1 9 63 . 

It s h a ll n o t c o n ta in  d e le te rio u s  m a te ria ls  in  s u c h  q u a n tity  a s  to  re d u c e  th e  s tre n g th  o r d u ra b ility  o f th e  c o n c re te  o r a tta c h  th e  

re in fo rc e m e n t in  c a s e  o f R .C .C . w o rk . T h e  fin e n e s s  m o d u le s  m a y  ra n g e  b e tw e e n  

2.6 to  3 6. 
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C o a rs e  A g g re g a te  : 

 

C o a rs e  a g g re g a te  s h a ll c o n s is t o f c ru s h e d  o r b ro k e n  s to n e  a n d  b e  h a rd , s tro n g , d e n s e , d u ra b le , c le a n , o f p ro p e r g ra d a tio n  a n d  

fre e  fro m  s k in  a n d  c o a tin g  lik e ly  to  p re v e n t p ro p e r a d h e s io n  o f m o rta r. T h e  a g g re g a te  s h a ll g e n e ra lly  b e  c u b ic a l in  s h a p e  a s  fa r a s  

p o s s ib le  fla k y , e lo n g a te d  p ie c e s  s h a ll b e  a v o id e d . A g g re g a te s  s h a ll b e  b ro k e n  fro m  th e  b e s t tra p  g ra n ite  q u a rtz ite  g n e is s  s to n e s  in  o rd e r 

a v a ila b le  in  th e  re g io n   p p ro v e d  b y  th e  E n g in e e r. S to n e  s h a ll h a v e  n o t d e le te rio u s  re a c tio n  w ith  c e m e n t s in g le  o f th e  a p p ro p ria te  g ra d in g  

m a y  b e  p e rm itte d  to  b e  s u b s titu e d  fo r s o m e  p ro p o ra tio n  o f th e  m e ta l w ith o u t p ric e  a d ju s tm e n t if it is  s h o w n  th a t th e re b y  s tre n g th  o f 

c o n c re te  is  in c re a s e d  a n d  w o rk a b ility  im p ro v e d . 

 

T h e  m a x im u m  s iz e  o f th e  a g g re g a te  s h o u ld  b e  a s  la rg e  a s  p o s s ib le  a n d  in  n o  c a s e  s h o u ld  e x c e e d  ¼  o f th e  m in im u m  th ic k n e s s  

o f th e  m e m b e r p ro v id e d  h o w e v e r th is  s iz e  p re s e n ts  n o  d iffic u lty  in  th e  c a s e  o f R C C  to  s u rro u n d  th e  re in fo rc e m e n t s a tis fa c to rily . 

 

M a x im u m  s iz e  o f 
A g g re g a te  
 

40  m m  to  
8 0  m m  
(1  ½ ” to  3 ”) 

20  m m  to  
40 m m  
(3 /4” to  1  ½ ”) 

5  m m  to  20 ” 
(3 /1 6”; to  ¾ ”) 
 

1 0  m m  to  20 ” 
(3 /8 ”- ¾  ”) 
 

5  m m  to  
1 0  m m  
(3 /1 6” to  3 -1 4”) 

20  m m  (a b o u t ¾ ”) -- -- 1 0 0  5 5 -67  3 3 -45  
40  “ (a b o u t 1  ½ ”) -- 40 -5 0  5 0 -60  28 -40  1 8 -3 0  

8 0  “ (a b o u t 3 ”) 20 -3 6 1 6-3 6 3 5 -44 1 0 -3 0  1 3 -29  
 
In  th e  c a s e  o f g e n e ra l c o n c re te  w o rk  m a x im u m  s iz e  o f 40  m m  (a b o u t 1  ½ ”) is  u s e d  a n d  in  R .C .C . w o rk  a  m a x im u m  s iz e  o f 20  

m m  (3 /4”) w ill b e  fo u n d  s a tis fa c to ry  b u t it s h o u ld  b e  re s tric te d  to  6 m m          (a b o u t  ¼ ”) le s s  th a n  th e  c o v e r, w h ic h  is  s m a lle r. 

 

C o a rs e  a g g re g a te  o f a  p o ro u s  n a tu re  w h e re  a b s o rp tio n  o f w a te r a fte r 24 h o u rs  im m e rs io n  in  w a te r, is  m o re  th a n  5  p e rc e n t b y  

w e ig h t, s h a ll n o t b e  u s e d . L im its  o f d e le te rio u s  s u b s ta n c e  s h a ll n o t e x c e e d , th o s e  

a s  in  IS  5 1 5  –  1 9 5 9 . 

 

 
P ro p o rtio n  o f M ix  : M -20  d e s ig n  M ix  C o n c re te  a s  p e r IS  45 6-20 0 0 . 

In  o rd in a ry  c o n c re te , a lth o u g h  p ro p o rtio n  o f c e m e n t to  fin e  a n d  c o a rs e  a g g re g a te  is  s p e c ifie d  b y  v o lu m e , th e  q u a n tity  o f c e m e n t s h a ll b e  

d e te rm in e d  b y  w e ig h t a s s u m in g  o n e  b a g  o f c e m e n t w e ig h tin g  5 0  k g . (a b o u t 1 0  ib s ). N e t to  b e  e q u iv a le n t to  3 5  litre s  (a b o u t 1 .2 c ft.) F in e  

a n d  c o a rs e  a g g re g a te s  s h a ll b e  m e a s u re d  b y  d ry  v o lu m e  in  s u ita b le  w o o d e n  s te e l b o x e s . D u e  a llo w n c e  s h a ll b e  m a d e  fo r b u lk in g  in  th e  

fin e  a g g re g a te  d u e  to  m o is tu re  if a n y , a t th e  tim e  o f m ix in g . 

 

In g re d ie n ts  re q u ire d  fo r c o n c re te  c o n ta in in g  a re  5 0  k g  b a g  o f c e m e n t fo r d iffe re n t p ro p o rtio n s  o f m ix  w ill b e  a s  u n d e r ; 

 

M ix    C e m e n t   A g g re g a te   C o a rs e  A g g re g a te   W a te r 

1 ;1 :2   5 0    3 5  lts .   7 0  lts .    23  to  27  lts . 

1 :1 /2:3    5 0    5 2.5  lts .   1 0 5  lts .    23  to  20  

1 ;2:4   5 0    7 0  lts .   1 40  lts .    27  to  3 2’ 

1 :3 :6   5 0    1 0 5  lts .   21 0  lts .    3 7 .5  to  47 .5  

1 :4:8    5 0    1 40  lts .   28 0  lts .    47 .5  to  5 7  

1 :5 :1 0    5 0    1 7 5  lts .   3 5 0  lts .    5 6 to  68  

 

T h e  ra tio  o f th e  v o lu m e s  o f fin e  a g g re g a tre  a n d  c o a rs e  a g g re g a te s  m a y  b e  v a rie d  w ith in  lim its  o f 1 :1 /2 to  1 :2 ½  a s  d ire c te d  b y  th e  

E n g in e e r to  s u it th e  m ix  s iz e  o f c o a rs e  a g g re g a te , th e  g ra d in g , d e n s ity , w o rk a b ility  a n d  s tre n g th  w ith o u t e x tra  c o s t. B u t th e                                            
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s u m  o f th e  v o lu m e s  o f fin e  a n d  c o a rs e  a g g re g a te  s o  a d ju s te d  s h a ll, h o w e v e r, b e  e q u a l to  th e  v o lu m e  o f fin e  a n d  c o a rs e  a g g re g a te s  g iv e  

a b o v e  fo r th e  p a rtic u la r m ix . 

 

T h e  q u a n tity  o f w a te r s h a ll b e  ju s t s u ffic ie n t, b u t n o t m o re  th a n  s u ffic ie n t to  p ro d u c e  a  d e n s e  c o n c re te  o f re q u ire d  w o rk a b ility  fo r its  

p u rp o s e . A n  a llo w a n c e  s h a ll b e  m a d e  fo r s u rfa c e  m o is tu re  p re s e n t in  th e  a g g re g a te  w h e n  c o m p u tin g  w a te r c o n te n t a s  p e r IS  45 6 –  

1 9 64. In  th e  c a s e  o f re in fo rc e d  c o n c re te  w o rk , th e  w o rk a b ility  s h a ll b e  s u c h  th a t th e  c o n c re te  w ill s o rro u n d  a n d  p ro p e rly  g rip  a ll th e  

re in fo rc e m e n t. W a te r c e m e n tra tio  w ill b e  s u c h  a s  w ill g iv e  c o n c re te  ju s t s u ffic ie n tly  w e t to  b e  p la c e d  a n d  c o m p a c te d  w ith o u t d iffic u lty . 

 

F o r v ib ra te d  c o n c re te  w a te r c o n te n t m a y  b e  re d u c e d  b y  1 5 %  to  20 %  to  g iv e  re q u ire d  s lu m p . M ix in g  ;  M e c h a n ic a l m ix e r s h o u ld  b e  u s e d  

fo r a ll c o n c re te  w o rk . M ix in g  s h a ll b e  c o n tin u e d  till th e re  is  a  u n ifo rm  d is trib u tio n  o f m a te ria ls , c o lo u r a n d  u n ifo rm  c o a tin g  o n  c o a rs e  

a g g re g a te . M ix in g  s h a ll b e  d o n e  fo r n o t le s s  th a n  1  ½  m in u te s . T h e  w a te r c o n c re te  ra tio  s h a ll b e  b e tw e e n  0 .5 5  to  0 .64 fo r 1 ;2:4 m ix  le  

a s t p e rm ite d  w o rk a b ility  (re f. IS  45 6 a p p e n d ix  – 6). 

 
C o m p a c tin g  : 

 

T h e  c o n c re te  s h a ll b e  th o ro u g h ly  c o m p a c te d  d u rin g  d e p o s itin g  to  g e t a  d e n s e  c o n c re te . T h e  v ib ra to rs  s h a ll h a v e  n o t le s s  th a n  3 60 0  a n d  

p re fe ra b ly  a b o u t 5 0 0 0  im p u ls e s  p e r m in u te  a n d  s h a ll b e  w o rk e d  a t in te rv a ls  o f 60  m in u te s  u s e  s h a ll b e  d o e  to  m a k e  re q u ire d  d e n s e  

c o n c re te  w ith o u t s in k in g  a n d  s e g re g a tio n  o f c o a rs e  a g g re g a te  

 

C u rin g  ; - 

 

T h e  c o n c re te  s h a ll b e  k e p t c o n tin o u s ly  w e t p re fe ra b ly  b y  p o u n d in g  w a te r fo r a  p e rio d  o f n o t le s s  th e n  1 4 d a y s . F ro m  th e  d a te  o f p la c in g  

c o n tin u o u s ly  w ith o u t a  b re a k  h o lid a y s . 

 

S a m p lin g  a n d  te s tin g  : 

 

S a m p lin g  o f m a te ria ls  a n d  c o n c re te  s h a ll b e  d o n e  c a re fu lly  b y  th e  c o n tra c to r u n d e r th e  d ire c t s u p e rv is io n  o f d e p a rtm e n ta l s ta ff a s  p e r IS  

45 6- 1 9 64 a t th e  c o s t o f th e  c o n tra c to r. A ll n e c e s s a ry  la b o u r, m a te ria ls  e q u ip m e n ts , e tc . fo r s a m p lin g , p re p a rin g  te s t c u b e s , c u rin g  e tc . 

s h a ll b e  p ro v id e d  b y  th e  c o n tra c to r. C o m p re s s iv e  s tre n g th  o f c o n c re te  s h a ll n o t b e  le s s  th a n  th o s e  s p e c ifie d  in  th e  g u id e  lin e s  fo r te s tin g  

o f m a te ria ls  in c o rp o ra te d  in  th is  d o c u m e n t.  

 

S te e l : S tru c tu ra l s te e l s h o u ld  c o n fo rm  to  IS - 226-1 9 62 F a b ric a tio n  a n d  e re c tio n  s h o u ld  c o n fo rm  to  IS -8 0 0 -9 62. W e ld in g  s h o u ld  c o n fo rm  

o to  IS -1 9 5 6. 

 

M e a s u re m e n t 

 

F o r q u a n titie s  m e n tio n e d  in  th e  e s tim a te s  in  c a s e  a re  n o t s p e c ifie d , s h o u ld  b e  m e a s u re d  a s  p e r IS -1 20 0 - 1 9 7 4. M a jo r e a rth  w o rk  

m e a s u re m e n ts  a re  to  b e  m a d e  b y  le v e ls , ta k e n  in itia lly  a n d  fin a ly . 

 

N o te  : T e s tin g  c h a rg e s  fo r te s tin g  o f m a te ria ls , c o n c re te  c u b e s , s h u tte rs  o f d o o r a n d  w in d o w s , p ile s    e tc . s h a ll b e  b o rn e  b y  

th e  c o n tra c to r. 

 

 

♣ ♣ ♣ ♣ ♣  
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AD D ITIO NAL  SAF ETY M EASU RES TO  BE TAK EN BY TH E CO NTRACTO RS SAF ETY CO D E 
 

1 . S u ita b le  s c a ffo ld s  s h o u ld  b e  p ro v id e d  fo r w o rk m a n  fo r a ll w o rk s  th a t c a n n o t b e  s a fe ty  to  b e  d o n e  fro m  th e  g ro u n d  o r fro m  s o lid  
c o n s tru c tio n  e x c e p t s u c h  s h o rt p e rio d  w o rk  a s  c a n  b e  d o n e  s a fe ty  fro m  la d d e rs . W h e n  a  la d d e r is  u s e d  a n  e x tra  M a z d o o r s h a ll b e  
e n g a g e d  fo r h o ld in g  th e  la d d e r a n d  if th e  la d d e r is  u s e d  in  c a rry in g  m a te ria ls  a s  w e ll, s u ita b le  fo o th o ld s  a n d  h a n d h o ld s  s h a ll b e  p ro v id e d  
o n  th e  la d d e r a n d  th e  la d d e r s h a ll b e  g iv e n  a n  in c lin a tio n  n o t s te e p e r th a n  ¼  to  ¼  h o riz o n ta l a n d  1  v e rtic a l. 
 
2. S c a ffo ld in g  o r s ta g in g  m o re  th a n  1 2 a b o v e  th e  g ro u n d  o r flo o r s u s p e n d e d  fro m  a n  o v e r h e a d  s u p p o rt o f e re c te d  w ith  s ta tio n a ry  
s u p p o rts  s h a ll h a v e  a  g u a re e d  ra il p ro p e rly  a tta c h e d  h o te d  b re c e d  a n d  o th e r w is e  s e c u re d  a tle a s t 3 ft. h ig h  a b o v e  flo o r o r p la tfo rm  o f 
s u c h  s c a ffo ld in g  o r s ta g in g  a n d  e n d s  th e e o f w ith  o n ly  s u c h  o p e n in g s  a s  m a y  b e  n e c e s s a ry  fo r th e  d e liv e ry  o f m a te ria ls . S u c h  s c  
a ffo ld in g  o r s ta g in g  s h a ll b e  s o  fa s te n e d  a s  to  p re v e n t it fro m  s w a y in g  fro m  th e  b u ild in g  o r s tru c tu re . 
 
3 . W o rk in g  p la tfo rm  g a n g w a y s  a n d  s ta ir w a y  s h o u ld  b e  s o  c o n s tru c te d  th a t th e y  s h o u ld  n o t s e g u n d u ly  o r u n e q u a lly , a n d  if th e  h e ig h t o r 
th e  p la tfo rm  o f th e  g a n g w a y  o r th e  s ta ir w a y  is  m o re  th a n  1 2 ft. a b o v e  g ro u n d  le v e l o r flo o r le v e l th e y  s h o u ld  b e  c lo s e ly  b o a re d  s h o u ld  
h a v e  a d e q u a te  w ith  a n d  s h o u ld  b e  s u ita b le  fe n c e d  a s  d e s c rip te d  in  (1 ) a b o v e . 
 
4. E v e ry  o p e n in g  in  th e  flo o r o f b u ild in g  o r in  w o rk in g  p la tfo rm  b e  p ro v id e d  w ith  s u ita b le  m e a n s  to  p re v e n t th e  fa ll o f p e rs o n s  o r m a te ria ls  
b y  p ro v id in g  s u ita b le , fe n c in g  o r ra ilin g  w h o s e  m in im u m  h e ig h t s h a ll b e  3  ft. 
 
5 . S a fe  m e a n s  o f a c c e s s  s h a ll b e  p ro v id e d  to  a ll w o rk in g  p la tfo rm  a n d  o th e r w o rk in g  p la c e . E v e ry  la d d e r s h a ll b e  p ro v id e d  s e c u re ly  fix e d  
n o  p o rta b le  s in g le  la d d e r s h a ll b e  o v e r 3 0  ft. in  le n g th  w h ile  th e  w id th  b e tw e e n  s id e  ra ils  in  ru n g  la d d e r s h a ll in  n o  c a s e  b e  le s s  th a n  1  ½ ” 
fo r la d d e r u p to  a n d  in c lu d in g  1 0  ft. in  le n g th . F o r lo n g e r la d d e rs  th is  w id th  s h o u ld  b e  in c re a s e d  a t le a s t ¼  %  fo r e a c h  a d d itio n a l fo o t o f 
le n g th . U n ifo rm s  s p e c in g  s te p  s p e c in g  s h a ll n o t b e  e x c e e d  1 2”. A d e q u a te  p re c a u tio n s  s h a ll b e  ta k e n  to  p re v e n t d a n g e r fro m  e le c tric a l 
e q u ip m e n ts . N o  m a te ria ls  o n  a n y  o f th e  s a id  o f w o rk  s h a ll b e  s ta c k e d  o r p la c e d  a s  to  c a u s e  d a n g e r o r 7 7 a n h o le s 7 7 e n c e  to  a n y  p e rs o n  
o r th e  p u b lic . T h e  c o n tra c to r s h a ll a ls o  p ro v id e  a ll n e c e s s a ry  fe n c in g  a n d  lig h ts  to  p ro te c t th e  p u b lic  fro m  a c c id e n t a n d  s h a ll b e  b o u n d  to  
b e a r th e  e x p e n s e s  o f d e fe n c e  o f e v e ry  s u it, a c tio n  o r o th e r p ro c e e d in g s  a t a ll th a t m a y  b e  a n y  p e rs o n  in ju ry  s u s ta in e d  o w in g  to  n e g le c t 
o f th e  a b o v e  p re c a u tio n  a n d  to  p a y  d a m a g e s  a n d  c o s t w h ic h  m a y  b e  b ro u g h t a w a rd e d  in  a n y  s u c h  s u it, a c tio n  o r p ro c e e d in g s  to  a n y  
s u c h  p e rs o n  o r w h ic h  m a y  w ith  th e  c o n s e n t o f th e  c o n tra c to r, h e  h a s  p a id  to  c o m p ro m is e  a n y  c la im  b y  a n y  s u c h  p e s o n s . 
 
6. A ll tre n c h e s  fo u r fe e t o r m o re  in  d e p th , s h a ll a t a ll tim e s  b e  s u p p lie d  w ith  a tle a s t o n e  la d d e r fo r e a c h  1 0 0  ft. in  le n g th  o r fra c tio n  
th e re o f la d d e r s h a ll b e  e x te n d e d  fro m  b o tto m  o f th  tre n c h  to  a tle a s t 3 ’ s u ita b le  s lo p e  o f s e c u re ly  h e ld  b y  tim b e r b ra c in g , s o  a s  to  a v o id  
th e  d a n g e r o f s id e s  to  c o lla p s e . T h e  e x c a v a te d  m a te ria ls  s h a ll n o t b e  p la c e d  w ith in  5  ft. o f th e  e d g e  o f th e  tre n c h  o r h a lf o f th e  tra n c h  
w h ic h e v e r is  m o re . C u ttin g  s h a ll b e  d o n e  fro m  to p  to  b o tto m  u n d e r n o  c irc u m s ta n c e  
U n d e r m in in g  o r u n d e r c u ttin g  s h a ll b e  d o n e . 
 
7 . B e fo re  a n y  d e m o itio n  w o rk  is  c e m m e n c e d  a n d  a ls o  d u rin g  th e  p ro c e s s  o f th e  w o rk  : 
 
a . A ll ro a d s  a n d  o p e n  a re a s  a d ja c e n t to  th e  w o rk  s ite  s h a ll e ith e r b e  c lo s e d  o r s u ita b ly  p ro te c te d . 
b . N o  e le c tric  c a b le  o r a p p a ra tu s  w h ic h  is  lia b le  to  b e  a  s o u rc e  o f d a n g e r o v e r a  c a b le  o r a p p a ra tu s  u s e d  b e  th e  o p e ra to r s h a ll re m a in , 
e le c tric a lly  c h a rg e d  
c . A ll p ra c tic a l s te p s  s h a ll b e  ta k e n  to  p re v e n t d a n g e r to  p e rs o n s  e m p lo y e d  fro m  ris e  o f fire  e x p lo s io n  o r flo o d in g  n o  flo o r ro o f o r o th e r 
p a rt o f th e  b u ild in g  s h a ll b e  s o  o v e rlo a d in g  w ith  d e b ris  o r m a te ria l a s  to  re n d e r it u n s a fe . 
 
8 . A ll n e c e s s a ry  s a fe ty  e q u ip m e n t a s  c o n s id e re d  a d e q u a te  b y  th e  E n g in e e r In c h a rg e  s h o u ld  b e  k e p t a v a ila b le  fo r th e  s u e  o f th e  p e rs o n s  
e m p lo y e d  o n  th e  s ite  a n d  m a in ta in e d  in  c o n d itio n  s u ita b le  fo r im m e d ia te  u s e  a n d  th e  c o n tra c to r s h o u ld  ta k e  a d e q u a te  s te p s  to  e n s u re  
p ro p e r u s e  o f e q u ip m e n t b y  th e  c o n c e rn e d . 
 
a .  W o rk e rs  e m p lo y e d  o n  m ix in g  a s p h a ltic  m a te ria ls , c e m e n t a n d  lim e  m o rta rs  s h a ll b e  p ro v id e d  w ith  p ro te c tiv e  fo o tw e a r a n d  
p ro te c tiv e  g o g g le s . 
b .  T h o s e  e n g a g e d  in  w h ite  a n d  m ix in g  o r s to c k in g  o f c e m e n t b a g s  o r a n y  m a te ria ls  w h ic h  is   in ju rio u s  to  th e  e y e  s h a ll b e  p ro v id e d  
w ith  p ro te c ti v e  g o g g le s . 
c .  T h o s e  e n g a g e d  in  w e ld in g  w o rk s  s h a ll b e  p ro v id e d  w ith  p ro te c tiv e  g o g g le s  e tc . 
d .  S to n  b re a k e r s h a ll b e  p ro v id e d  w ith  p ro te c tiv e  g o g g le s  a n d  p ro te c tiv e  c lo th in g  a n d  s e a te d  a t s u ffic ie n tly  s a fe  in te rv a ls . 
e .  W h e n  w o rk e r a re  e m p lo y e d  is  s e w e rs  a n d  m a n h o le s , w h ic h  a re  in  u s e , th e  c o n tra c to r s h a ll e n s u re  th a t th e  m a n  o f c o v e rs  a re  
o p e n  a n d  a re  a t le a s t fo r a n  h o u r b e fo re  th e  w o rk e rs  a re  a llo w e d  to  s te p  in to  th e  m a n h o le  a n d  th e  7 7 a n h o le s  s o  o p e n e d  s h a ll b e  
c o n d e n d  o f w ith  s u ita b le  ra ilin g  a n d  p ro v id e d  w ith  w a rn in g  s ig n a  s o  b o ra d s  to  p re v e n t to  th e  p u b lic . 
f.  T h e  c o n tra c to r s h a ll n o t e m p lo y m e n t b e lo w  th e  a g e  o f 1 3  a n d  w o m e n  o n  th e  w o rk  o f p a in tin g  w ith  p ro d u c ts  c o n ta in in g  le a d  in  
a n y  fo rm  w h e n e v e r m a n  a b o v e  th e  a g e  o f 1  y e a rs  a re  e m p lo y e d  fo r th e  w o rk  o f le a d  p a in tin g  th e  fo llo w in g  p re c a u tio n s  s h o u ld  b e  ta k e n . 
 
1 . N o  p a in t c o n ta in in g  le a d  o r le a d  p ro d u c ts  s h o u ld  b e  u s e d  e c e p t in  th e  fo rm  o f p a s te  o r  re a d y m a d e  p a in t. 
2. S u ita b le  fa c e  m a k e s  s h o u ld  b e  s u p p lie d  fo r th e  u s e  o p f w o rk e rs  w h e n  p a in t is  a p p lie d  in  th e  fo rm  o f s p ra y  o r a  s u rfa c e  h a v in g  le a d  
p o in t d ry  ru b b e d  a n d  s c ra p p e d . 
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3 . Ov e ra lls  s h a ll b e  s u p p lie d  b y  th e  c o n tra c to rs  to  th e  w o rk m a n  a n d  a d e q u a te  fa c ilitie s s  s h a ll b e  p ro v id e d  to  e n a b le  th e  w o rk in g  p a in te rs  
to  w a s h  d u rin g  th e  p ro c e s s  o f w o rk . 
9 . W h e n  th e  w o rk  is  d o n e  n e a r a n y  p la c e  w h e re  th e re  is  ris k  o f d ra w in g  n e c e s s a ry  e q u ip m e n t s h o u ld  b e  p ro v id e d  a n d  k e p t re a d y . 
P ro m p t re s c u e  o f a n y  p e rs o n  in  d a n g e r a n d  a d q u a te  p ro v is io n  s h o u ld  b e  m a d e  fo r p ro m p t firs t a n d  tre a tm e n t o f a ll in ju rie s  lik e ly  to  b e  
s u s ta in  d u rin g  th e  c o u rs e  o f th e  ris k . 
1 0 . U s e  o f h o is tin g  m a c h in e s  a n d  ta c k le  in c lu d in g  th e ir a tta c h m e n ts  a n c h o re s  a n d  s u p p o rts  s h a ll c o n fo rm  to  th e  fo llo w in g  s ta n d a rd  o r 
c o n d itio n s . 
1 . (a ) T h o s e  s h a ll b e  g o o d  m e c h a n ic a l c o n s tru c tio n , s o u n d  m a te ria l a n d  a d e q u a te  s tre n g th  a n d  fre e  fro m  p a te n t d e fe c t a n d  s h a ll b e  k e p t 
in  g o o d  w o rk in g  o rd e r. 
(b ) E v e ry  ro p e  u s e d  in  h o is tin g  o r lo w e rin g  m a te ria ls  o f a s  a  m e a n s  o f s u s p e n s io n s  s h a ll b e  o f d u ra b le  q u a lity  a n d  a d e q u a te  s tre n g th , 
a n d  fre e  fro m  p a te n t d e fe c t. 
2. E v e ry  c ra n e  d riv e r o r h o is tin g  a p p lia n c e  o p e ra to r s h a ll b e  p ro p e rly , q u a lifie d  a n d  n o  p e rs o n  u n d e r th e  a g e  o f 21  y e a rs  s h o u ld  b e  in  
c h a rg e  o f a n y  h o is tin g  m a c h in e  in c lu d in g  a n d y  s c a ffo ld  w h ic h  o r g iv e  s ig n a ls  to  th e  o p e ra to r. 
3 . In  c a s e  o f e v e ry  h o is tin g  m a c h in e  a n d  o f e v e ry  c h a in  rin g  h o ld  s h a rk le  s w iv e l a n d  p u lly  b lo c k  u s e  in  h o is tin g  o r lo w e rin g  o r a s  m e a n s . 
E v e ry  h o is tin g  m a c h in e  a n d  a ll g e a r re fe rre d  to  a b o v e  s h a ll b e  p la in tly  m a rg e d  w ith  th e  s a fe  w o rk in g  lo a d . In  c a s e  o f h o is tin g  m a c h in e  
h a v in g  a  w a ira b le  / s a fe  w o rk in g  lo a d  o f th e  c o n d itio n s  u n d e r w h ic h  it is  a p p lic a b le  s h a ll b e  c le a rly  in d ic a te d . N o  p a rt o f a n y  m a c h in e  o r 
a n y  g e a r re fe rre d  to  a b o v e  in  th is  p a ra g ra p h  s h a ll b e  lo a d e d  b e y o n d  th e  s a fe  w o rk in g  lo a d  e x c e p t fo r th e  p u rp o s e  o f te s tin g . 
4. In  c a s e  o f d e p a rtm e n ta l m a c h in e s , th e  s a fe  w o rk in g  lo a d  s h a ll b e  n o tifie d  b y  th e  E le c tric a l E n g in e e r in  c h a rg e  a s  re g a rd s  c o n tra c to r's  
m a c h in e  th e  c o n tra c to r s h a ll n o tify  th e  s a fe  w o rk in g  lo a d  o f m a c h in e  to  th e  E n g in e e r in  c h a rg e . W h e n e v e r h e  b rin g s  a n d  m a c h in e ry  to  
s ite  to  w o rk  a n d  g e t v e rifie d  th e  E le c tric a l E n g in e e r c o n c e rn e d . 
1 . G e a rin g , tra n s m is s io n , e le c tric a l w irin g  a n d  o th e r d a n g e ro u s  p a rt o f h o is tin g  a p p lia n c e s  s h o u ld  b e  p ro v id e d  w ith  s u ffic ie n t s a fe g u a rd . 
H o is tin g  a p p lia n c e s  s h o u ld  b e  p ro v id e d  w ith  s u c h  m e a n s  a s  w ill re d u c e  to  m in im u m  ris k  o f a c c id e n ta l d e s c e n t o f th e  lo a d . A d e q u a te  
p re c a u tio n  s h o u ld  b e  ta k e n  to  re d u c e  to  th e  m in im u m  ris k  o f a n y  p a rt o f th e  s u s p e n d e d  lo a d  b e c o m in g  a c c id e n ta lly  d is p la c e d  . 
W h e n  w o rk e rs  e m p lo y e d  o n  e le c tric a l in s ta lla tio n s  w h ic h  a re  a lre a d y  e n e rg iz e d  , n s u la tin g  m a ts  w e a rin g  a p p a re ls  s u c h  a s  g lo v e s , 
s le e v e s  a n d  b o o ts  a s  m a y  b e  n e c e s s a ry  s h o u ld  b e  p ro v id e d . th e  w o rk e rs  s h o u ld  n o t w e a r rin g s , w a tc h e s  a n d  c a rry  k e y s  o r o th e r 
m a te ria ls , w h ic h  a re  g o o d  c o n d u c to rs  o f e le c tric ity . 
1 1 . A ll s c a ffo ld s , la d d e rs  a n d  o th e r s a fe ty  d e v ic e s  m e n tio n e d  o r d e s c rib e d  h e re in  s h a ll b e  m e n tio n e d  
in  s a fe  c o n d itio n s  a n d  n o  s c a ffo ld , la d d e r o r e q u ip m e n t s h a ll b e  a tte re d  o r re m o v e d  s h ile  it is  
u s e d . A d e q u a te  w a s h in g  fa c ilitie s  s h a ll b e  p ro v id e d  a t o r n e a r p la c e s  o f w o rk . 
1 3 . T h e s e  s a fe ty  p ro v is io n s  s h a ll b e  b ro u g h t to  th e  n o tic e  o f a ll c o n c e rn e d  b y  d is p la y  o n  a  n o tic e  
b o a rd  a t a  p ro m in e n t p la c e  a t th e  w o rk  s p o t. T h e  p e rs o n s  re s p o n s ib le  fo r c o m p lia n c e  o f th e  s a fe ty  c o d e s  
s h a ll b e  n a m e d  th e re  in  b y  th e  c o n tra c to r. 
1 4. T o  e n s u re  e ffe c tiv e  e n fo rc e m e n t o f th e  ru le s  re g u la tio n s  re la tin g  to  s a fe ty  p re c a u tio n s , th e  
a rra n g e m e n ts  m a d e  b y  th e  c o n tra c to r s h a ll b e  o p e n  to  in s p e c tio n  b y  th e  L a b o u r Offic e r, E n g in e e r 
In c h a rg e  o f th e  d e p a rtm e n t o r th e ir re p re s e n ta tiv e s . 
1 5 . N o t w ith s ta n d in g  th e  a b o v e  c la u s e  fro m  (i) to  (x v ) th e re  is  n o th in g  in  th o s e  to  e x e m p t th e  
c o n tra c to r fro m  th e  o p e ra tio n s  o f a n y  o th e r A c t o r ru le s  in  fo rc e  in  R e p u b lic  o f In d ia . 
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501. GENERAL  REQ U IREM ENS F O R BITU M INO U S PAV EM ENT L AYERS 
 

501.1. General 
B itu m in o u s  p a v e m e n t c o u rs e s  s h a ll b e  m a d e  u s in g  th e  m a te ria ls  d e s c rib e d  in  th e  fo llo w in g  S p e c ific a tio n s . 
 
T h e  u s e  o f m a c h in e ry  a n d  e q u ip m e n t m e n tio n e d  in  v a rio u s  C la u s e s  o f th e s e  S p e c ific a tio n s  is  m a n d a to ry . D e ta ils  o f th e  

m a c h in e ry  a n d  e q u ip m e n t a re  a v a ila b le  in  th e  M a n u a l fo r C o n s tru c tio n  a n d  S u p e rv is io n  o f B itu m in o u s  W o rk s . E q u ip m e n t 
m a n d a to ry  fo r a n y  p a rtic u la r p ro je c t s h a ll b e  in  a c c o rd a n c e  w ith  th e  C o n tra c t S p e c ific a tio n  fo r th a t p ro je c t. 

 
501.2. M aterials 

 
501.2.1. Binder: T h e  b in d e r s h a ll b e  a n  a p p ro p ria te  ty p e  o f b itu m in o u s  m a te ria l c o m p ly in g  w ith  th e  re le v a n t In d ia n  

S ta n d a rd  (IS ), a s  d e fin e d  in  th e  a p p ro p ria te  C la u s e s  o f th e s e  S p e c ific a tio n s , o r a s  o th e rw is e  s p e c ifie d  h e re in . T h e  c h o ic e  o f 
b in d e r s h a ll b e  s tip u la te d  in  th e  C o n tra c t o r b y  th e  E n g in e e r. W h e re  p e n e tra tio n  g ra d e s  o f b itu m e n  a re  s p e c ifie d , th e y  a re  
re fe rre d  to  b y  a  s in g le -fig u re  d e s ig n a tio n  in  a c c o rd a n c e  w ith  IS : 7 3 . T h u s  b itu m e n  g ra d e  3 5  re fe rs  to  a  b itu m e n  in  th e  p e n e tra tio n  
ra n g e  3 0  to  40 . W h e re  m o d ifie d  B in d e r is  s p e c ifie d , th e  C la u s e  5 21  o f th e s e  S p e c ific a tio n s  s h a ll a p p ly .  
 

501.2.2. Coarse Ag g reg ates: T h e  c o a rs e  a g g re g a te s  s h a ll c o n s is t o f c ru s h e d  ro c k , c ru s h e d  g ra v e l o r o th e r h a rd  
m a te ria l re ta in e d  o n  th e  2.3 6m m  s ie v e . T h e y  s h a ll b e  c le a n , h a rd , d u ra b le , o f c u b ic a l s h a p e , fre e  fro m  d u s t a n d  s o ft o r fria b le  
m a tte r, o rg a n ic  o r o th e r d e le te rio u s  m a tte r. W h e re  th e  C o n tra c to r’s  s e le c te d  s o u rc e  o f a g g re g a te s  h a v e  p o o r a ffin ity  fo r b itu m e n , 
a s  a  c o n d itio n  fo r th e  a p p ro v a l o f th a t s o u rc e , th e  b itu m e n  s h a ll b e  tre a te d  w ith  a p p ro v e d  a n ti-s trip p in g  a g e n ts , a s  p e r th e  
m a n u fa c tu re r’s  re c o m m e n d a tio n s , w ith o u t a d d itio n a l p a y m e n t. B e fo re  a p p ro v a l o f th e  s o u rc e  th e  a g g re g a te s  s h a ll b e  te s te d  fo r 
s trip p in g .  

 
T h e  a g g re g a te s  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  s e t fo rth  in  th e  in d iv id u a l re le v a n t c la u s e  fo r th e  m a te ria l in  

q u e s tio n .  
 
 W h e re  c ru s h e d  g ra v e l is  p ro p o s e d  fo r u s e  a s  a g g re g a te , n o t le s s  th a n  9 0 %  b y  w e ig h t o f th e  c ru s h e d  m a te ria l re ta in e d  

o n  th e  4.7 5  m m  s ie v e  s h a ll h a v e  a t le a s t tw o  fra c tu re d  fa c e s .  
 
501.2.3. F ine Ag g reg ates: F in e  a g g re g a te s  s h a ll c o n s is t o f c ru s h e d  o r n a tu ra lly  o c c u rrin g  m a te ria l, o r a  c o m b in a tio n  o f 

th e  tw o , p a s s in g  2.3 6 m m  s ie v e  a n d  re ta in e d  o n  th e  7 5  m ic ro n  s ie v e . T h e y  s h a ll b e  c le a n , h a rd , d u ra b le , d ry  a n d  fre e  fro m  d u s t, 
a n d  s o ft o r fria b le  m a tte r, o rg a n ic  o r o th e r d e le te rio u s  m a tte r.  

 
501.2.4. Sou rce of material: T h e  s o u rc e  o f a ll m a te ria ls  to  b e  u s e d  o n  th e  p ro je c t m u s t b e  te s te d  to  th e  s a tis fa c tio n  o f 

a n d  b e  e x p re s s ly  a p p ro v e d  b y  th e  E n g in e e r. T h e  E n g in e e r m a y  fro m  tim e  to  tim e  w ith d ra w  a p p ro v a l o f a  s p e c ific  s o u rc e , o r 
a tta c h  c o n d itio n s  to  th e  e x is tin g  a p p ro v a l. A n y  c h a n g e  in  a g g re g a te  s o u rc e  fo r b itu m in o u s  m ix e s , w ill re q u ire  a  n e w  m ix  d e s ig n , 
a n d  la y in g  tria ls , w h e re  th e  m ix  is  b a s e d  o n  a  jo b  m ix  d e s ig n . S to c k p ile s  fro m  d iffe re n t s o u rc e s , a p p ro v e d  o r o th e rw is e , s h a ll b e  
k e p t s e p a ra te , s u c h  th a t th e re  is  n o  c o n ta m in a tio n  b e tw e e n  o n e  m a te ria l a n d  a n o th e r. E a c h  s o u rc e  s u b m itte d  fo r a p p ro v a l s h a ll 
c o n ta in  s u ffic ie n t m a te ria l fo r a t le a s t 5  d a y s  w o rk .  

 
501.3.M ix ing  P re -m ix e d  b itu m in o u s  m a te ria ls , in c lu d in g  b itu m in o u s  m a c a d a m , d e n s e  b itu m in o u s  m a c a d a m , s e m id e n s e  

b itu m in o u s  c o n c re te  a n d  b itu m in o u s  c o n c re te , s h a ll b e  p re p a re d  in  a  h o t m ix  p la n t o f a d e q u a te  c a p a c ity  a n d  c a p a b le  o f y ie ld in g  
a  m ix  o f p ro p e r a n d  u n ifo rm  q u a lity  w ith  th o ro u g h ly  c o a te d  a g g re g a te s . A p p ro p ria te  m ix in g  te m p e ra tu re s  c a n  b e  fo u n d  in  T a b le  
5 0 0 -5  o f th e s e  S p e c ific a tio n s ; th e  d iffe re n c e  in  te m p e ra tu re  b e tw e e n  th e  b in d e r a n d  a g g re g a te  s h o u ld  a t n o  tim e  e x c e e d  1 4 º C . 
In  o rd e r to  e n s u re  u n ifo rm  q u a lity  o f th e  m ix  a n d  b e tte r c o a tin g  o f a g g re g a te s  , th e  h o t m ix  p la n t s h a ll b e  c a lib ra te d  fro m  tim e  to  
tim e .  
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If a  c o n tin u o u s  m is s in g  p la n t is  to  b e  u s e d  fo r m ix in g  th e  b itu m in o u s  b o u n d  m a c a d a m , th e  C o n tra c to r m u s t d e m o n s tra te  

b y  la b o ra to ry  a n a ly s is  th a t th e  c o ld  fe e d  c o m b in e d  g ra d in g  is  w ith in  th e  g ra d in g  lim its  s p e c ifie d  fo r th a t b itu m in o u s  b o u n d  
m a te ria l. In  th e  c a s e  o f a  d e s ig n e d  jo b  m ix , th e  b itu m in o u s  a n d  filte r c o n te n t s h a ll b e  d e riv e d  u s in g  th is  c o m b in e d  g ra d in g . 
F u rth e r d e ta ils  a re  a v a ila b le  in  th e  M a n u a l fo r C o n s tru c tio n  a n d  S u p e rv is io n  o f B itu m in o u s  W o rk s .  

 
5 0 1 .4. T ra n s p o rtin g  
B itu m in o u s  m a te ria ls  s h a ll b e  tra n s p o rte d  in  c le a n  in s u la te d  v e h ic le s , a n d  u n le s s  o th e rw is e  a g re e d  b y  th e  E n g in e e r, 

s h a ll b e  c o v e re d  w h ile  in  tra n s it o r a w a itin g  tip p in g . S u b je c t to  th e  a p p ro v a l o f th e  E n g in e e r, a  th in  c o a tin g  o f d ie s e l o r lu b ric a tin g  
o il m a y  b e  a p p lie d  to  th e  in te rio r o f th e  v e h ic le  to  p re v e n t s tic k in g  a n d  to  fa c ilita te  d is c h a rg e  f th e  m a te ria l. 

 
5 0 1 .5 . L a y in g  
 
5 0 1 .5 .1 . W e a th e r a n d  s e a s o n a l lim ita tio n s : L a y in g  s h a ll b e  s u s p e n d e d  w h ile  fre e -s ta n d in g  w a te r is  p re s e n t o n  th e  s u rfa c e  to  b e  
c o v e re d , o r d u rin g  ra in , fo g  a n d  d u s t s to rm s . A fte r ra in , th e  b itu m in o u s  s u rfa c e , p rim e  o r ta c k  c o a t, s h a ll b e  flo w n  o ff w ith  a  h ig h  
p re s s u re  a ir je t to  re m o v e  e x c e s s  m o is tu re , o r th e  s u rfa c e  le ft to  d ry  b e fo re  la y in g  s h a ll s ta rt. L a y in g  o f b itu m in o u s  m ix tu re s  s h a ll 
n o t b e  c a rrie d  o u t w h e n  th e  a ir te m p e ra tu re  a t th e  s u rfa c e  o n  w h ic h  it is  to  b e  la id  is  b e lo w  1 0 º C  o r w h e n  th e  w in d  s p e e d  a t a n y  
te m p e ra tu re  e x c e e d s  40 k m /h  a t 2m  h e ig h t u n le s s  s p e c ific a lly  a p p ro v e d  b y  th e  E n g in e e r.  
 
501.5.2. Cleaning  of su rface: T h e  s u rfa c e  o n  w h ic h  th e  b itu m in o u s  w o rk  is  to  b e  la id  s h a ll b e  c le a n e d  o f a ll lo o s e  a n d  
e x tra n e o u s  m a tte r b y  m e a n s  o f a  m e c h a n ic a l b ro o m  o r a n y  o th e r a p p ro v e d  e q u ip m e n t/m e th o d  a s  s p e c ifie d  in  th e  c o n tra c t. T h e  
u s e  o f a  h ig h  p re s s u re  a ir je t fro m  a  c o m p re s s o r to  re m o v e  d u s t o r lo o s e  m a tte r s h a ll b e  a v a ila b le  fu ll tim e  o n  th e  s ite , u n le s s  
o th e rw is e  s p e c ifie d  in  th e  C o n tra c t. 
 
501.5.3. Spreading : E x c e p t in  a re a s  w h e re  a  m e c h a n ic a l p a v e r c a n  n o t a c c e s s , b itu m in o u s  m a te ria ls  s h a ll b e  s p re a d , le v e lle d  
a n d  ta m p e d  b y  a n  a p p ro v e d  s e lf-p ro p e lle d  p a v in g  m a c h in e . A s  s o o n  a s  p o s s ib le  a fte r a rriv a l a t s ite , th e  m a te ria ls  s h a ll b e  
s u p p lie d  c o n tin u o u s ly  to  th e  p a v e r a n d  la id  w ith o u t d e la y .  
 

T h e  ra te  o f d e liv e ry  o f m a te ria l to  th e  p a v e r s h a ll b e  re g u la te d  to  e n a b le  th e  p a v e r to  o p e ra te  c o n tin u o u s ly . T h e  tra v e l 
ra te  o f th e  p a v e r, a n d  its  m e th o d  o f o p e ra tio n s , s h a ll b e  a d ju s te d  to  e n s u re  a n  e v e n  a n d  u n ifo rm  flo w  o f b itu m in o u s  m a te ria l 
a c ro s s  th e  s c re e d , fre e  fro m  d ra g g in g , te a rin g  a n d  s e g re g a tio n  o f th e  m a te ria l. In  a re a s  w ith  re s tric te d  s p a c e  w h e re  a  m e c h a n ic a l 
p a v e r c a n  n o t b e  u s e d , th e  m a te ria l s h a ll b e  s p re a d , ra k e d  a n d  le v e lle d  w ith  s u ita b le  h a n d  to o ls  b y  e x p e rie n c e d  s ta ff, a n d  
c o m p a c te d  to  th e  s a tis fa c tio n  o f th e  E n g in e e r. 

T h e  m in im u m  th ic k n e s s  o f m a te ria l la id  in  e a c h  p a v e r p a s s  s h a ll b e  in  a c c o rd a n c e  w ith  th e  m in im u m  v a lu e s  g iv e n  in  th e  
re le v a n t p a rts  o f th e s e  S p e c ific a tio n s . W h e n  la y in g , b in d e r c o u rs e  o r w e a rin g  c o u rs e  a p p ro a c h in g  a n  e x p a n s io n  jo in t o f a  
s tru c tu re , m a c h in e  la y in g  s h a ll s to p  3 0 0 m m  s h o rt o f th e  jo in t. 

 
T h e  re m a in d e r o f th e  p a v e m e n t u p  to  th e  jo in t, a n d  th e  c o rre s p o n d in g  a re a  b e y o n d  it, s h a ll b e  la id  b y  h a n d , a n d  th e  jo in t o r jo in t 
c a v ity  s h a ll b e  k e p t c le a r o f s u rfa c in g  m a te ria l.  
 
B itu m in o u s  m a te ria l, w ith  a  te m p e ra tu re  g re a te r th a n  1 45 º C , s h a ll n o t b e  la id  o r d e p o s ite d  o n  b rid g e  d e c k  w a te rp ro o fin g  s y s te m s , 
u n le s s  p re c a u tio n s  a g a in s t h e a t d a m a g e  h a v e  b e e n  a p p ro v e d  b y  th e  E n g in e e r.  
 
H a n d  p la c in g  o f p re -m ix e d  b itu m in o u s  m a te ria ls  s h a ll o n ly  b e  p e rm itte d  in  th e  fo llo w in g  c irc u m s ta n c e s : 
 
i) F o r la y in g  re g u la tin g  c o u rs e s  o f irre g u la r s h a p e  a n d  v a ry in g  th ic k n e s s . 
ii) In  c o n fin e d  s p a c e s  w h e re  it is  im p ra c tic a b le  fo r a  p a v e r to  o p e ra te . 
iii) F o r fo o tw a y s . 
iv ) A t th e  a p p ro a c h e s  to  e x p a n s io n  jo in ts  a t b rid g e s , v ia d u c ts  o r o th e r s tru c tu re s . 
v ) F o r la y in g  m a s tic  a s p h a lt in  a c c o rd a n c e  w ith  C la u s e  5 1 5 . 
v i) F o r fillin g  o f p o th o le s . 
v ii) W h e re  d ire c te d  b y  th e  E n g in e e r. 
 
M anu al spreading  of pre-mix ed w earing  cou rse material or the addition of su ch material by  hand spreading  to the pav ed 
area, for adju stment of lev el, shall only  be permitted in the follow ing  circu mstances: 
 
i) A t th e  e d g e s  o f th e  la y e rs  o f m a te ria l a n d  a t g u llie s  a n d  m a n h o le s . 
ii) A t th e  a p p ro a c h e s  to  e x p a n s io n  jo in ts  a t b rid g e s , v ia d u c ts  o r o th e r s tru c tu re s . 
iii) A s  d ire c te d  b y  th e  E n g in e e r. 
 
501.5.4. cleanliness and ov erlay ing : B itu m in o u s  m a te ria l s h a ll b e  k e p t c le a n  a n d  u n c o n ta m in a te d . T h e  o n ly  tra ffic  p e rm itte d  to  
ru n  o n  b itu m in o u s  m a te ria l to  b e  o v e rla id  s h a ll b e  th a t e n g a g e d  in  la y in g  a n d  c o m p a c tin g  th e  n e x t c o u rs e   
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o r, w h e re  a  b in d e r c o u rs e  is  to  b e  s e a le d  o r s u rfa c e  d re s s e d , th a t e n g a g e d  o n  s u c h  s u rfa c e  tre a tm e n t. S h o u ld  a n y  b itu m in o u s  
m a te ria l b e c o m e  c o n ta m in a te d  th e  C o n tra c to r s h a ll m a k e  it g o o d  to  th e  s a tis fa c tio n  o f th e  E n g in e e r, in  c o m p lia n c e  w ith  C la u s e  
5 0 1 .8 . B in d e r c o u rs e  m a te ria l s h a ll n o t re m a in  u n c o v e re d  b y  e ith e r th e  w e a rin g  c o u rs e  o r s u rfa c e  tre a tm e n t, w h ic h e v e r is  
s p e c ifie d  in  th e  C o n tra c t, fo r m o re  th a n  th re e  c o n s e c u tiv e  d a y s  a fte r b e in g  la id . T h e  E n g in e e r m a y  e x te n d  th is  p e rio d , b y  th e  
m in im u m  a m o u n t o f tim e  n e c e s s a ry , b e c a u s e  o f w e a th e r c o n d itio n s  o r fo r a n y  o th e r re a s o n s . If th e  s u rfa c e  o f th e  b a s e  c o u rs e  is  
s u b je c te d  to  tra ffic , o r n o t c o v e re d  w ith in  th re e  d a y s , a  tra c k  c o a t s h a ll b e  a p p lie d , a s  d ire c te d  b y  th e  E n g in e e r. 
 
5 0 1 .6 Compaction: 
 
B itu m in o u s  m a te ria ls  s h a ll b e  la id  a n d  c o m p a c te d  in  la y e rs  w h ic h  e n a b le  th e  s p e c ifie d  th ic k n e s s , s u rfa c e  le v e l, re g u la rity  
re q u ire m e n ts  a n d  c o m p a c tio n  to  b e  a c h ie v e d .  
 
C o m p a c tio n  o f b itu m in o u s  m a te ria ls  s h a ll c o m m e n c e  a s  s o o n  a s  p o s s ib le  a fte r la y in g . C o m p a c tio n   s h a ll b e  s u b s ta n tia lly  
c o m p le te d  b e fo re  th e  te m p e ra tu re  fa lls  b e lo w  th e  m in im u m  ro llin g  te m p e ra tu re s  s ta te d  in  th e  re le v a n t p a rt o f th e s e  
S p e c ific a tio n s . R o llin g  o f th e  lo n g itu d in a l jo in ts  s h a ll b e  d o n e  im m e d ia te ly  b e h in d  th e  p a v in g  o p e ra tio n . A fte r th is , ro llin g  s h a ll 
c o m m e n c e  a t th e  e d g e s  a n d  p ro g re s s  to w a rd s  th e  c e n te r lo n g itu d in a lly  e x c e p t th a t o n  s u p e r e le v a te d  a n d  u n id ire c tio n a l 
c a m b e re d  p o rtio n s , it s h a ll p ro g re s s  fro m  th e  lo w e r to  th e  u p p e r e d g e  p a ra lle l to  th e  c e n te r lin e  o f th e  p a v e m e n t. R o llin g  s h a ll 
c o n tin u e  u n til a ll ro lle r m a rk s  h a v e  b e e n  re m o v e d  fro m  th e  s u rfa c e . A ll d e fic ie n c ie s  in  th e  s u rfa c e  a fte r la y in g  s h a ll b e  m a d e  g o o d  
b y  th e  a tte n d a n ts  b e h in d  th e  p a v e r, b e fo re  in itia l ro llin g  is  c o m m e n c e d . T h e  in itia l o r b re a k d o w n  ro llin g  s h a ll b e  d o n e  w ith  8 -1 0  
to n n e s  d e a d  w e ig h t s m o o th -w h e e le d  ro lle rs . T h e  in te rm e d ia te  ro llin g  s h a ll b e  d o n e  w ith  8 -1 0  to n n e s  d e a d  w e ig h t o r v ib ra to ry  
ro lle r o r w ith  a  p n e u m a tic  ty re d  ro lle r o f 1 2 to  1 5  to n n e s  w e ig h t h a v in g  n in e  w h e e ls , w ith  a  ty re  p re s s u re  o f a tle a s t 5 .6 k g /s q .c m . 
T h e  fin is h  ro llin g  s h a ll b e  d o n e  w ith  6 to  8  to n n e s  s m o o th  w h e e le d  ta n d e m  ro lle rs . 
 
W h e re  c o m p a c tio n  is  to  b e  d e te rm in e d  b y  d e n s ity  o f c o re s  th e  re q u ire m e n ts  to  p ro v e  th e  p e rfo rm a n c e  o f ro lle rs  s h a ll a p p ly  in  
o rd e r to  d e m o n s tra te  th a t th e  s p e c ifie d  d e n s ity  c a n  b e  a c h ie v e d . In  s u c h  c a s e s  th e  
 
C o n tra c to r s h a ll n o m in a te  th e  p la n t, a n d  th e  m e th o d  b y  w h ic h  h e  in te n d s  to  a c h ie v e  th e  s p e c ifie d  le v e l o f c o m p a c tio n  a n d  fin is h  
a t te m p e ra tu re s  a b o v e  th e  m in im u m  s p e c ifie d  ro llin g  te m p e ra tu re . L a y in g  tria ls  s h a ll th e n  d e m o n s tra te  th e  a c c e p ta b ility  o f th e  
p la n t a n d  m e th o d  u s e d . 
 
B itu m in o u s  m a te ria ls  s h a ll b e  ro lle d  in  a  lo n g itu d in a l d ire c tio n , w ith  th e  d riv e n  ro lls  n e a re s t th e  p a v e r. T h e  ro lle r s h a ll firs t 
c o m p a c t m a te ria l a d ja c e n t to  jo in ts  a n d  th e n  w o rk  fro m  th e  lo w e r to  th e  u p p e r s id e  o f th e  la y e r, o v e rla p p in g  o n  s u c c e s s iv e  
p a s s e s  b y  a t le a s t o n e -th ird  o f th e  w id th  o f th e  re a r ro ll o r, in  th e  c a s e  o f a  p n e u m a tc -ty re d  ro lle r, a t le a s t th e  n o m in a l w id th  o f 
3 0 0 m m .  
 
In  p o rtio n s  w ith  s u p e r-e le v a te d  a n d  u n i-d ire c tio n a l c a m b e r, a fte r th e  e d g e  h a s  b e e n  ro lle d , th e  ro lle r s h a ll p ro g re s s  fro m  th e  
lo w e r to  th e  u p p e r e d g e . 
 
R o lle rs  s h o u ld  m o v e  a t a  s p e e d  o f n o t m o re  th a n  5  k m  p e r h o u r. T h e  ro lle r s h a ll n o t b e  p e rm itte d  to  s ta n d  o n  p a v e m e n t w h ic h  
h a s  n o t b e e n  fu lly  c o m p a c te d , a n d  n e c e s s a ry  p re c a u tio n s  s h a ll b e  ta k e n  to  p re v e n t d ro p p in g  o f o il, g re a s e , p e tro l o r o th e r fo re ig n  
m a tte r o n  th e  p a v e m e n t e ith e r w h e n  th e  ro lle rs  a re  o p e ra tin g  o r s ta n d in g . T h e  w h e e ls  o f ro lle rs  s h a ll b e  k e p t m o is t w ith  w a te r, 
a n d  th e  s p ra y  s y s te m  p ro v id e d  w ith  th e  m a c h in e  s h a ll b e  in  g o o d  w o rk in g  o rd e r, to  p re v e n t th e  m ix tu re  fro m  a d h e rin g  to  th e  
w h e e ls . On ly  s u ffic ie n t m o is tu re  to  p re v e n t a d h e s io n  b e tw e e n  th e  w h e e ls  o f ro lle rs  a n d  th e  m ix tu re  s h o u ld  b e  u s e d . S u rp lu s  
w a te r s h a ll n o t b e  a llo w e d  to  s ta n d  o n  th e  p a rtia lly  c o m p a c te d  p a v e m e n ts . 
 
501.7.J oints 

 

W h e re  lo n g itu d in a l jo in ts  a re  m a d e  in  p re -m ix e d  b itu m in o u s  m a te ria ls , th e  m a te ria ls  s h a ll b e  fu lly  c o m p a c te d  a n d  th e  jo in t m a d e  
flu s h  in  o n e  o f th e  fo llo w in g  w a y s ; o n ly  m e th o d (iii) s h a ll b e  u s e d  fo r tra n s v e rs e  jo in ts .  
 

(i)  b y  h e a tin g  th e  jo in ts  w ith  a n  a p p ro v e d  jo in t h e a te r w h e n  th e  a d ja c e n t w id th  is  b e in g  la id , b u t w ith o u t c u ttin g  b a c k  o r 

c o a tin g  w ith  b in d e r. T h e  h e a te r s h a ll ra is e  th e  te m p e ra tu re  o f th e  fu ll d e p th  o f m a te ria l, to  w ith in  th e  s p e c ifie d  ra n g e  o f m in im u m  
ro llin g  te m p e ra tu re  a n d  m a x im u m  te m p e ra tu re  a t a n y  s ta g e  fo r th e  m a te ria l, fo r a  w id th  n o t le s s  th a n  7 5 m m . T h e  C o n tra c to r s h a ll 
h a v e  e q u ip m e n t a v a ila b le , fo r u s e  in  th e  e v e n t o f a  h e a te r b re a k d o w n , to  fo rm  jo in ts  b y  m e th o d (iii): 
 

(ii)  b y  u s in g  tw o  o r m o re  p a v e rs  o p e ra tin g  in  e c h e lo n , w h e re  th is  is  p ra c tic a b le , a n d  in  s u ffic ie n t p ro x im ity  fo r a d ja c e n t 

w id th s  to  b e  fu lly  c o m p a c te d  b y  c o n tin u o u s  ro llin g . 
 

(iii)  b y  c u ttin g  b a c k  th e  e x p o s e d  jo in t, fo r a  d is ta n c e  e q u a l to  th e  s p e c ifie d  la y e r th ic k n e s s , to  a  v e rtic a l fa c e , d is c a rd in g  a ll 

lo o s e n e d  m a te ria l a n d  c o a tin g  th e  v e rtic a l fa c e  c o m p le te ly  w ith  8 0 /1 0 0  p e n e tra tio n  g ra d e  h o t b itu m e n , o r  
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c o ld -a p p lie d  b itu m e n  o r p o ly m e r m o d ifie d  a d h e s iv e  b itu m e n  ta p e  w ith  a  m in im u m  th ic k n e s s  o f 2m m , b e fo re  th e  a d ja c e n t w id th  is  
la id . 
 
A ll jo in ts  s h a ll b e  o ffs e t a t le a s t 3 0 0 m m  fro m  p a ra lle l jo in ts  in  th e  la y e r b e n e a th  o r a s  d ire c te d , a n d  in  a  la y o u t a p p ro v e d  b y  th e  
E n g in e e r. J o in ts  in  th e  w e a rin g  c o u rs e  s h a ll c o in c id e  w ith  e ith e r th e  la n e  e d g e  o r th e  la n e  m a rk in g , w h ic h  e v e r is  a p p ro p ria te . 
L o n g itu d in a l jo in ts  s h a ll n o t b e  s itu a te d  in  w h e e l tra c k  z o n e s . 
 
501.8.Preparation of su rface 
 
501.8.1.scope:T h is  w o rk  s h a ll c o n s is t o f p re p a rin g  a n  e x is tin g  g ra n u la r o r b la c k  to o p p e d  s u rfa c e  b itu m in u o u s  c o u rs e . T h e  w o rk  
s h a ll b e  p e rfo rm e d  o n  s u c h  w id th s  a n d  le n g th s  a s  s h o w n  in  th e  d ra w in g s  o r a s  in s tru c te d  b y  th e  E n g in e e r. T h e  e x is itin g  s u rfa c e  
s h a ll b e  firm  a n d  c le a n , a n d  tre a te d  w ith  p rim e r o r ta c k  c o a t a s  s h o w n  in  th e  d ra w in g  o r o th e rw is e  s ta te d  in  th e  c o n tra c t. 
 
501.8.2 M aterials 
 
501.8.2.1 F or scarify ing  and re-lay ing  the g ranu lar su rface: 
 
T h e  m a te ria ls  u s e d  s h a ll b e  c o a rs e  a g g re g a te s  s a lv a g e d  fro m  s c a rific a tio n  o f th e  e x is tin g  g ra n u la r b a s e  c o u rs e  s u p p le m e n te d  b y  
fre s h  c o a rs e  a g g re g a te s  a n d  s c re e n in g s  s o  th a t a g g re g a te s  a n d  s c re e n in g s  th u s  s u p p le m e n te d  c o rre s p o n d  to  C la u s e  40 4 : 
W a te r B o u n d  M a c a d a m  o r C la u s e  40 6 : W e t M ix  M a c a d a m . 
 
501.8.2.2 F or patching  potholes and sealing  crack s : 
W h e re  th e  e x is itin g  s u rfa c e  to  b e  o v e r la id  is  b itu m in o u s ,a n y  e x is itin g  p o t h o le s  a n d  c ra c k s  s h a ll b e  re p a ire d  a n d  s e a le d  in  
a c c o rd a n c e  w ith  c la u s e s  3 0 0 4.2 a n d  3 0 0 4.3 , o r a s  d ire c te d  b y  th e  E n g in e e r . 
 
501.8.2.3. F or profile correctiv e cou rse : T h e  p ro file  c o rre c tiv e  c o u rs e  fo r c o rre c tin g  th e  e x is tin g  p a v e m e n t p ro file  s h a ll b e  la id  
to  v a ry in g  th ic k n e s s  a s  s h o w n  o n  th e  d ra w in g s ,o r a s  in d ic a te d  in  th e  c o n tra c t d o c u m e n ts . T h e  p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  
la id  to  to le ra n c e s a n d  d e s itie s  a s  s p e c ifie d  fo r w e a rin g  c o u rs e ,if a  s in g le  la y e r, o r b a s e  c o u rs e , if it is to  b e  c o v e re d  w ith  a  w e a rin g  
c o u rs e  la y e r . 
 
501.8.2.4 Profile correctiv e cou rse and its application : T h e  ty p e  o f m a te ria l fo r p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  a s  s h o w n  o n  
th e  d ra w in g  o r a s  d ire c te d  b y  th e  E n g in e e r. W h e re  it is  to  b e  la id  a s  p a rt o f th e  o v e rla y /s tre n g th e n in g  c o u rs e , th e  p ro file  
c o rre c tiv e  c o u rs e  m a te ria l s h a ll b e  o f th e  s a m e  s p e c ific a tio n  a s  th a t o f th e  o v e rla y /s tre n g th e n in g  c o u rs e . H o w e v e r, if p ro v id e d  a s  
a  s e p a ra te  la y e r, it s h a ll b e  o f th e  s p e c ific a tio n  
a n d  d e ta ile s  g iv e n  in  th e  c o n tra c t D ra w in g s  
 

(i) A n y  h ig h  s p o ts  in  th e  e x is tin g  s u rfa c e  s h a ll b e  re m o v e d  b y  m illin g  m a c h in e  o r o th e r a p p ro v e d  m e th o d , a n d  a ll lo o s e  
m a te ria l s h a ll b e  re m o v e d  to  th e  s a tis fa c tio n  o f th e  E n g in e e r.. 

 
 

(ii)        W h e re  th e  m a x im u m  th ic k n e s s  o f th e  p ro file  c o rre c tiv e  c o u rs e  s h a ll n o t b e  m o re  th a n  40  m m , th e  p ro file  c o rre c tiv e  
c o u rs e  s h a ll b e  c o n s tru c te d  a s  a n  in te g ra l p a rt o f th e  o v e rla y  c o u rs e . In  o th e r cases, th e   p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  
c o n s tru c te d  a s  a  s e p a ra te  la y e r a d o p tin g  s u c h  c o n s tru c tio n  p ro c e d u re s  a n d  u s in g  s u c h  e q u ip m e n t a s  a p p ro v e d  b y  th e  E n g in e e r 
to  la y  th e  s p e c ifie d  ty p e  o f m a te ria l to  th ic k n e s s  a n d  to le ra n c e  a s  s p e c ifie d  fo r th e  c o u rs e  , to  b e  p ro v id e d . 
 
501.8.3. Constru ction O perations 
 
501.8.3.1. Preparing  ex isting  g ranu lar su rface : W h e re  th e  e x is tin g  s u rfa c e  is  g ra n u la r, a ll lo o s e  m a te ria ls  s h a ll b e  re m o v e d  
a n d  th e  s u rfa c e  lig h tly  w a te re d  w h e re  th e  p ro file  c o rre c tiv e  c o u rs e  to  b e  p ro v id e d  a s  a  s e p a ra te  la y e r is  a ls o  g ra n u la r. W h e re  th e  
p ro file  c o rre c tiv e  c o u rs e  o f b itu m in o u s  m a te ria l is  to  b e  la id , o v e r th e  e x is tin g  g ra n u la r s u rfa c e  , th e  la te r s h a ll, a fte r re m o v a l o f a ll 
lo o s e  m a te ria l , b e  p rim e d  in  a c c o rd a n c e  w ith  C la u s e  5 0 2. 
 
T h e  s u rfa c e  fin is h  o f a ll g ra n u la r la y e rs  o n  w h ic h  b itu m in o u s  w o rk s  a re  to  b e  p a lc e d  ,s h a ll , u n le s s  o th e rw is e  s p e c ific a lly  
in s tru c te d  b y  th e  E n g in e e r, b e  fre e  fro m  d u s t. A ll s u c h  la y e rs  m u s t b e  c a p a b le  o f b e in g  s w e p t, a fte r re m o v a l o f a n y  n o n -in te g ra l 
lo o s e  m a te ria l, b y  m e a n s  o f a  m e c h a n ic a l b ro o m  ,w ith o u t s h e d d in g   ig n ific a n t q u a n titie s  o f m a te ria l a n d  d u s t re m o v e d  b y  a ir je t 
,w a s h in g  ,o r o th e r m e a n s  a p p ro v e d  b y  th e  E n g in e e r. 
 
 
A fte r c le a n in g  th e  s u rfa c e  s h a ll b e  c o rre c t to  lin e  a n d  le v e l, w ith in  th e  to le ra n c e s  s p e c ifie d  fo r b a s e  c o u rs e . 
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5 0 1 .8 .3 .2. S c a rify in g  e x is tin g  b itu m in o u s  s u rfa c e  : W h e re  s p e c ifie d  o r s h o w n  in  th e  d ra w in g s , th e  e x is tin g  b itu m in o u s  la y e r in  th e  

s p e c ifie d  w id th  s h a ll b e  re m o v e d  w ith  c a re  w ith o u t c a u s in g  u n d u e  d is tu rb a n c e  to  th e  u n d e rly in g  la y e r b y  a  s u ita b le  m e th o d  

a p p ro v e d  b y  th e  E n g in e e r. A fte r re m o v a l , a ll lo o s e  a n d  d is in te g ra te d  m a te ria ls  , th e  u n d e rly in g  la y e rs  w h ic h  m ig h t h a v e  b e e n  

d is tu rb e d  s h o u ld  b e  s u ita b ly  re w o rk e d  a n d  c o m p a c te d  to  lin e  a n d  le v e l. A fte r s u p p le m e n tin g  th e  b a s e  m a te ria l w ith  a s  n e c e s s a ry  

fre s h  s to n e  ; th e  c o m p a c te d  fin is h e d  s u rfa c e  s h a ll b e  p rim e d  in  a c c o rd a n c e  w ith  C la u s e  n o . 5 0 2. R e u s a b le  m a te ria ls  s h a ll b e  

s ta c k e d  a s  d ire c te d  b y  th e  E n g in e e r w ith  a ll lift a n d  le a d  o f 1 0 0 0  m  o f th e ir Orig in .. 

 

501.8.3.3. Patching  of potholes and sealing  of crack s : W h e re  th e  e x is tin g  s u rfa c e  to  b e  o v e rla id  is  b itu m in o u s , a n y  e x is tin g  

p o t h o le s  a n d  c ra c k s  s h a ll b e  re p a ire d  a n d  s e a le d  in  a c c o rd a n c e  w ith  c la u s e s  n o .3 0 0 4.2 a n d  3 0 0 4.3  ,o r a s  d ire c te d  b y  th e  

E n g in e e r. 

 

501.8.3.4. L ay ing  the profile correctiv e cou rse 

 

501.8.3.4.1. L ay ing  on g ranu lar base: A fte r p re p a rin g  th e  g ra n u la r s u rfa c e  in  a c c o rd a n c e  w ith  C la u s e s  5 0 1 .8 .3 .1  a n d  

5 0 1 .8 .3 .2, th e  p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  la id  u s in g  m a te ria ls  a s  d e s c rib e d  in  C la u s e s  5 0 1 .8 .2.3 a n d  5 0 1 .8 .2.4 o r o th e rw is e  

d e s c rib e d  in  th e  c o n tra c t a n d  c o m p a c te d  to  th e  re q u ire m e n ts  o f th e  p a rtic u la r s p e c ific a tio n  . 

 

501.8.3.4.2. L ay ing  on ex isting  Bitu minou s su rface: T h e  e x is tin g  b itu m in o u s  s u rfa c e  s h a ll b e  p re p a re d  in  a c c o rd a n c e  w ith  

C la u s e  5 0 1 .8 .3 .3 . a n d  a fte r a p p ly in g  a  ta c k  c o a t c o n fo rm in g  to  C la u s e  5 0 3 , th e  b itu m in o u s  p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  la id  

a n d  c o m p a c te d  to  th e  re q u ire m e n t o f th e  p a rtic u la r S p e c ific a tio n  . 

 

501.8.3.4.3. Correction of local depression: W h e re  lo c a l s a g s  o r d e p re s s io n s  o c c u rs  in  th e  e x is tin g  p a v e m e n t, a  s p e c ific  fillin g  

o p e ra tio n  s h a ll b e  in s tru c te d  b y  th e  E n g in e e r, w h ic h  s h o u ld  b e  la id  in  a c c o rd a n c e  w ith  F ig u re  5 0 0  -1 . N o rm a lly , th e  m a x im u m  

la y e r th ic k n e s s  a t a n y  p o in t s h o u ld  n o t e x c e e d  1 0 0  m m . In  p la c in g  M u ltip le  lifts ,th e y  s h o u ld  b e  a rra n g e d  a c c o rd in g  to  th e  c o rre c t 

m e th o d  illu s tra te d  . F o r c o rre c tio n  o f c a m b e r o r s u p e r e le v a tio n  o f th e  e x is tin g  c a rria g e w a y , m e th o d  a s  s h o w n  in  th e  F ig . 5 0 0 -2 

s h a ll b e  a d o p te d  d e p e n d in g  o n  th e  p ro file  o f th e  e x is tin g  c a rria g e w a y . 

 

501.8.3.5.Cov ering  the profile correctiv e cou rse: P ro file  C o rre c tiv e  C o u rs e  p a rtic u la rly  s h a ll b e  s o  p la n n e d  th a t th e  la y e r s h a ll 

b e  c o v e re d  b y  th e  d e s ig n e d  b a s e /w e a rin g  c o u rs e  a t th e  e a rlie s t o p p o rtu n ity  , b e fo re  o p e n in g  to  re g u la r tra ffic . 

 

501.8.4. Su rface F inish and Q u ality  Control of W ork  

T h e  R e le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly . 

501.8.5. Arrang ements for Traffic 

 
D u rin g  th e  c o n s tru c tio n  o p e ra tio n s , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

501.8.6.  Env ironmental protection:T h e  p ro v is io n s  o f c la u s e  1 1 1  a n d  th e  p ro v is io n  o f Annexure A to clause 501 s h a ll 

a p p ly . 

501.8.7.  M easu rements for Pay ment 

 

 

 

 



83 

501.8.7.1.  Pot holes and crack s: T h e  w o rk  o f fillin g  p o t h o le s  s h a ll b e  m e a s u re d  s e p a ra te ly  a n d  b e  p a id  fo r in  s q u a re  

m e tre s . T h e  w o rk  o f fillin g  c ra c k s  b y  a p p ly in g  fo g  s p ra y  o r e m u ls io n  s lu rry  s e a l s h a ll b e  m e a s u re d  in  s q u a re  m e tre s , fo r th e  a re a  

c o v e re d  b y  th e  s p ra y . T h e  w o rk  in  fillin g  c ra c k s  la rg e r th a n  3  m m  in  w id th  s h a ll b e  m a d e  m e a s u re d  a n d  p a id  fo r o n  a  lin e a r m e tre  

b a s is . 

 

501.8.7.2.Scarify ing : S c a rify in g  th e  e x is tin g  b itu m in o u s  s u rfa c e  s h a ll b e  m e a s u re d  o n  a  s q u a re  m e tre  b a s is . 

 

501.8.7.3. Profile Correctiv e Cou rse: P ro file  C o rre c tiv e  C o u rs e  s h a ll b e  m e a s u re d  a s  th e  v o lu m e  in s tru c te d  a n d  c o m p a c te d  in  

p o s itio n  a n d  m e a s u re d  in  c u b ic  m e tre s  o r in  to n n a g e s , a s  s tip u la te d  in  th e  c o n tra c t. T h e  v o lu m e  s h a ll b e  c a lc u la te d  b y  p lo ttin g  

th e  e x a c t p ro file  o f P ro file  C o rre c tiv e  C o u rs e  a s  re q u ire d ,a n d  la id , s u p e rim p o s e d  o n  th e  e x is tin g  p a v e m e n t p ro file . C ro s s - 

s e c tio n a l a re a s  o f th e  p ro file  c o rre c tiv e  c o u rs e  s h a ll b e  m e a s u re d  a t in te rv a ls  a s  u s e d  in  th e  d e s ig n  , o r a s  d e te rm in e d  b y  th e  

E n g in e e r , a n d  th e  v o lu m e  s h a ll b e  c a lc u la te d  u s in g  th e  m e th o d  o f e n d  a re a s . 

 

501.8.7.4.Prime coat: P rim e  c o a t is  to  b e  m e a s u re d  a n d  p a id  fo r o n  a  p e r s q u a re  m e tre  b a s is . 

 

501.8.7.5,Tack  coat : T h is  is  to  b e  a  PRO V ISIO NAL  ite m  ,w h ic h  m a y  b e  u s e d  in – p a rt o r n o t a t a ll ,a t th e  E n g in e e rs  d ire c tio n ,a n d  

is  to  b e  m e a s u re d  a n d  p a id  fo r, if u s e d  ,o n  a  s q u a re  m e tre  b a s is . 

 

501.8.8. Rates 

 

501.8.8.1.Rate for scarify ing : T h e  C o n tra c t u n it ra te  fo r s c a rify in g  e x is itin g  b itu m in o u s  s u rfa c e s , in c lu d in g  re p a irin g /re w o rk in g  

d is tu rb e d  u n d e rly in g  la y e rs  a n d  re m o v in g  a n d  s ta c k in g  re u s a b le /u n u s a b le  m a te ria ls , s h a ll in c lu d e  fo r b u t n o t n e c e s s a rily  b e  

lim ite d  to  th e  c o s t o f a ll la b o u r, s u p p ly  o f m a te ria ls  n e e d e d  fo r  e p a ir/re w o rk in g , h ire  c h a rg e s  o f to o ls  a n d  p la n t a n d  tra n s p o rta tio n  

o f s c a rifie d  m a te ria ls  w ith in  1 0 0 0  m  o f th e ir o rig in . 

 

501.8.8.2.Rate for premix ed bitu minou s material: T h e  c o n tra c t u n it ra te  fo r p re m ix e d  b itu m in o u s  m a te ria l s h a ll b e  p a y m e n t in  

fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r, b u t n o t n e c e s s a rily  lim ite d  to :: 

 

(i) M a k in g  a rra n g e m e n ts  fo r tra ffic  to  C la u s e  1 1 2 e x c e p t fo r in itia l tre a tm e n t to  v e rg e , s h o u ld e rs  a n d  c o n s tru c tio n  o f d iv e rs io n s ; 

 

(ii) P re p a ra tio n  o f th e  s u rfa c e  to  re c e iv e  th e  m a te ria l. 

 

(iii) P ro v id in g  a ll m a te ria ls  to  b e  in c o rp o ra te d  in  th e  w o rk  in c lu d in g  a rra n g e m e n t fo r s to c k  y a rd s  , a ll ro y a ltie s  , fe e s , re n ts  w h e re  

n e c e s s a ry  a n d  a ll le a d s  a n d  lifts , 

 

(iv ) M ix in g  ,tra n s p o rtin g ,la y in g  a n d  c o m p a c tin g  th e  m ix ,a s  s p e c ifie d . 

 

(v ) A ll la b o u r, to o ls , e q u ip m e n t, p la n t in c lu d in g  in s ta lla tio n s  o f H o t m ix  p la n t ,p o w e r s u p p ly  u n its  a n d  a ll m e c h in a ry  ,in c id e n ta l to  

c o m p le te  th e  w o rk , to  th e s e  S p e c ific a tio n s ; 

 

(v i) C a rry in g  o u t th e  w o rk  in  p a rt w id th s  o f th e  ro a d  w h e re  d ire c te d ; 
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(v ii). C a rry in g  o u t a ll te s ts  fo r c o n tro l o f q u a lity  ;a n d  

 

(v iii) T h e  ra te  s h a ll c o v e r th e  p ro v is io n  o f b itu m e n  a t th e  ra te  s p e c ifie d  in  th e  c o n tra c t, w ith  th e  p ro v is io n  th a t th e  v a ria tio n  in  

a c tu a l p e rc e n ta g e  o f b itu m e n  u s e d  w ill b e  a s s e s s e d  a n d  th e  p a y m e n t a d ju s te d  a c c o rd in g ly . 

 

(ix ) T h e  ra te  fo r p re m ix e d  m a te ria ls  a re  to  in c lu d e  fo r a ll w a s ta g e  in  c u ttin g  o f jo in ts  e tc . 

 

(x ) T h e  ra te s  a re  to  in c lu d e  fo r a ll n e c e s s a ry  te s tin g , m ix  d e s ig n  ,tra n s p o rtin g  a n d  te s tin g  o f s a m p le s  ,a n d  c o re s . if th e re  is  n o t a  

p ro je c t s p e c ific  la b o ra to ry , th e  c o n tra c to r m u s t a rra n g e  to  c a rry  o u t a ll n e c e s s a ry  te s tin g  a t a n  o u ts id e  la b o ra to ry , a p p ro v e d  b y  

th e  E n g in e e r , a n d  a ll c o s ts  in c u rre d  a re  d e e m e d  to  b e  in c lu d e d  in  th e  ra te  q u o te d  fo r th e  m a te ria l. 

 

(x i) T h e  c o s t o f a ll p la n t a n d  la y in g  tria ls  a s  s p e c ifie d  to  p ro v e  th e  m ix in g  a n d  la y in g  m e th o d s  is  d e e m e d  to  b e  in c lu d e d  in  th e  

c o n tra c to r’s  ra te s  fo r th e  m a te ria l. 

501.8.8.3.Rate for pot holes and crack  sealing : T h e  ra te  fo r p a tc h in g  p o t h o le s  s h a ll in c lu d e  fo r b re a k in g  o u t, trim m in g  e d g e s , 

c le a n in g  o u t, p a in tin g  e d g e s  a n d  b o tto m  w ith  b itu m e n  ,a n d  fillin g  a n d  c o m p a c tin g  th e  e x c a v a tio n  w ith  th e  s p e c ifie d  m a te ria l. T h e  

ra te  s h o u ld  b e  in c lu s iv e  o f a ll p la n t to o ls  ,la b o u r a n d  m a te ria ls  ,tra n s p o rt, a n d  d is p o s a l o f s u rp lu s  m a te ria l. 

T h e  c o n tra c t u n it ra te  fo r s e a lin g  c ra c k s  b y  a p p ly in g  fo g  s p ra y  s h a ll b e  in c lu s iv e  o f p ro v id in g  a ll m a te ria ls ,   to o ls , la b o u r 
a n d  p la n t a n d  c a rry in g  o u t th e  w o rk . T h e  c o n tra c t u n it ra te  fo r s e a lin g  c ra c k s  b y  p ro v id in g  e m u ls io n  s lu rry  s e a l s h a ll b e  a s  s e t 
fo rth  in  C la u s e  5 1 6.9 . 
 

T h e  C o n tra c t u n it ra te  fo r c ra c k  s e a lin g  3  m m  to  6 m m  c ra c k s  w ith  s tra ig h t ru n  o r o th e r s p e c ifie d  b itu m e n , s h a ll b e  b a s e d  
o n  e ith e r a  s q u a re  m e tre  b a s is , o r lin e a r m e tre  o f c ra c k s  a s  m e a s u re d  , a s  s tip u la te d  b y  th e  c o n tra c t. 

 
T h e  C o n tra c t u n it ra te  fo r c ra c k s  b e tw e e n  6 m m  a n d  1 5  m m  is  to  b e  m e a s u re d  o n  a  lin e a r m tre  b a s is , a n d  th e  ra te  is  to  

in c lu d e  fo r a ll m a te ria ls  ,to o ls , p la n t, la b o u r a n d  tra n s p o rt. 
 
 

A n n e x u r e  ‘ A ’  to  C la u s e  5 0 1  

ANNEX U RE “ A”  
PRO TECTIO N O F  TH E ENV IRO NM ENT. 

 
1.    G eneral 

 

1.1.   This section of the Specification sets out limitations on the Contractor’s activ ities specifically intended to protect the env ironment. 

 

. 

1.2.  The Contractor shall take all necessary measures and precautions and otherwise ensure that the ex ecution of the works and all 

associated operation on the site or off-site are carried out in conformity with statutory and regulatory env ironmental req uirements 

including those prescribed elsewhere in this document.  

 

1.3.  The Contractor shall take all measures and precautions to av oid any nuisance or disturbance arising from the ex ecution of the W orks. 

This shall wherev er possible be achiev ed by suppression of the nuisance at source rather than abatement of the nuisance once 

generated. 

 

1.4.  In the ev ent of any spoil, debris, waste or any deleterious substance from the Site being deposited on any adjacent land, the 

Contractor shall immediately remov e all such material and restore the affected area to its original state to the satisfaction of the 

Engineer. 

 

2.  W ater Q uality 

 

2.1.  The Contractor shall prev ent any interference with the supply to or abstraction from, and prev ent any pollution of, water 

resources(including underground percolating water) as a result of the ex ecution of the W orks. 
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2.2.  Areas where water is regularly or repetitiv ely used for dust suppression purposes shall be laid to fall to specially-constructed 

settlement tanks to permit sedimentation of particulate matter. After settlement, the water may be re-used for dust suppression and 

rinsing, 

 

2.3.  All water and other liq uid waste products arising on the site shall be collected and disposed of at a location on or off the Site and in a 

manner that shall not cause either nuisance or pollution. 

 

2.4.  The Contractor shall not discharge or deposit any matter arising from the ex ecution of the W orks into any waters ex cept with the 

permission of the Engineer and the regulatory authorities concerned. 

 

2.5.  The Contractor shall at all times ensure that all ex istin g  stream courses and drains within, and adjacent to, the site are kept safe and 

free from any debris and any materials arising from the W orks. 

 

2.6 .  The Contractor shall protect all watercourses, waterways, ditches, canals, drains, lakes and the like from pollutions as a result of the 

ex ecution of the W orks. 

 

3.  Air Q uality 

 

3.1.  The Contractor shall dev ise and arrange methods of working to minimise dust, gaseous or other air-borne emissions and carry out 

the W orks in such a manner as to minimise adv erse impacts on air q uality. 

 

3.2.  The Contractor shall utiliz e effectiv e water sprays during deliv ery manufacture, processing and handling of material when dust is 

likely to be created, and to dampen stored materials during dry and windy weather. Stockpiles of friable materials shall be cov ered 

with clean tarpaulins, with application of sprayed water during dry and windy weather. Stockpiles of material or debris shall be 

dampened prior to their mov ement, ex cept where this is contrary to the Specification. 

 

3.3 . Any Vehicle with an open load-carrying area used for transporting potentially dust producing material shall hav e properly fitting 

side and tail boards. Materials hav ing the potential to produce dust shall not be loaded to a lev el higher than the side and tail boards, 

and shall be cov ered with a clean tarpaulin in good condition. The tarpaulin shall be properly secured and ex tend at least 300 mm 

ov er the edges of the side and tail boards. 

 

3.4.  In the ev ent that the Contractor is permitted to use grav el or earth roads for haulage, he shall prov ide suitable measures for dust 

palliation, if these are, in the opinion of the Engineer, necessary. Such measures may include  

 spraying the road surface with water at regular interv als. 

 

4.  Noise 

4.1.  The Contractor shall consider noise as an env ironmental constraint in his planning and ex ecution of the W orks. 

 

4.2.  The Contractor shall take all necessary measures so that the operation of all mechanical eq uipment and construction processes on 

and off the Site shall not cause any unnecessary or ex cessiv e noise, taking into account applicable env ironment req uirements. The 

Contractor shall use all necessary measures and shall  aintain all plant and silencing eq uipment in good condition so as to minimise 

the noise emission during construction works.  

 

5. Control of W astes 

5.1.  The Contractor shall control the disposal of all forms of waste generated by the construction operations and in all associated 

activ ities. No uncontrolled deposition or dumping shall be permitted. W astes to be so controlled shall include, but shall not be 

limited to, all forms of fuel and engine oils, all types of bitumen, cement, surplus aggregates, grav els, bituminous mix tures etc. The 

Contractor shall make specific prov ision for the proper disposal of these and any other waste products, conforming to local 

regulations and acceptable to the Engineer. 

 

6 .  Emergency Response 
6 .1 The Contractor shall plan and prov ide for remedial measures to be implemented in the ev ent of occurrence of  emergencies such as 

spillages of oil or bitumen or chemicals.  

 

6 .2.  The Contractor shall prov ide the Engineer with a statement of the measures he intends to implement in the v ent of such an 

emergency which shall include a statement of how he intends to prov ide personnel adeq uately trained to implement such measures. 

 

7.  Measurement 

7.1.  No separate measurement shall be made in respect of compliance by the Contractor with the prov isions of this Section of the 

Specification. The Contractor shall be deemed to hav e made allowance for such compliance with these prov isions in the preparation 

of his prices for items of work included in the Bills of Q uantities and full compensation for such compliance will be deemed to be 

cov ered by them. 
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5 0 2.   P R IM E  C OA T  OV E R  G R A N U L A R  B A S E  
5 0 2.1 .  S c o p e  

T h is  w o rk  s h a ll c o n s is t o f a p p lic a tio n  o f s in g le  c o a t o f lo w  v is c o s ity  liq u id  b itu m in o u s  m a te ria l to  a  p o ro u s  g ra n u la r 
s u rfa c e  p re p a ra to ry  to  th e  s u p e rim p o s itio n  o f b itu m in o u s  tre a tm e n t o r m ix . 
 

5 0 2.2.  M a te ria ls  

5 0 2.2.1 . P rim e r : T h e  c h o ic e  o f a  b itu m in o u s  p rim e r s h a ll d e p e n d  u p o n  th e  p o ro s ity  c h a ra c te ris tic s  o f the 
s u rfa c e  to b e  p rim e d  a s  c la s s ifie d  in  IR C :1 6 
 
T h e s e  a re  : 
 

(i)  S u rfa c e s  o f lo w  p o ro s ity ; s u c h  a s  w e t m ix  m a c a d a m  a n d  w a te r b o u n d  m a c a d a m , 
 
(ii) S u rfa c e s  o f m e d iu m  p o ro s ity ; s u c h  a s  c e m e n t s ta b iliz e d  s o il b a s e , 
 
(iii) S u rfa c e s  o f h ig h  p o ro s ity ; s u c h  a s  a  g ra v e l b a s e . 
 
502.2.2.Primer v iscosity :  T h e  ty p e  a n d  v is c o s ity  o f th e  p rim e r s h a ll c o m p ly  w ith  th e  re q u ire m e n ts  o f IS  8 8 8 7 , a s  s a m p le d  
a n d  te s te d  fo r b itu m in o u s  p rim e r in  a c c o rd a n c e  w ith  th e s e  s ta n d a rd s . G u id a n c e  o n  v is c o s ity  a n d  ra te  o f s p ra y  is  g iv e n  in  ta b le  
5 0 0 -1 . 
 

TABL E 500-1. V ISCO SITY REQ U IREM ENT AND  Q U ANTITY O F  
 

L I Q U I D  B I T U M I N O U S  P R I M E R  

 

T y p e  o f s u rfa c e  K in e m a tic  v is c o s ity  o f p rim e r a t 60  ° C  
(C e n tis to k e s ) 

 

Q u a n tity  o f liq u id  B itu m in o u s  
m a te ria l p e r 1 0  s q .m  

(k g ) 
 

L o w  p o ro s ity  3 0 -60  6 to  9  

m e d iu m  p o ro s ity  7 0 -1 40  9  to  1 2 

H ig h  p o ro s ity  25 0 -5 0 0  1 2 to  1 5  
 

 

502.2.3 Choice of Primer:T h e  p rim e r s h a ll b e  b itu m e n  e m u ls io n  , c o m p ly in g  w ith  IS  : 8 8 8 7 o f a  ty p e  a n d  g ra d e d  a s  s p e c ifie d  in  

th e  C o n tra c t o r a s  d ire c te d  b y  th e  E n g in e e r.T h e  u s e  o f m e d iu m  c u rin g  c u t b a c k  a s  p e r IS  21 7  s h a ll b e  re s tric te d  o n ly  fo r s ite s  a t 

s u b  –  z e ro  T e m p e ra tu re s  o r fo r e m e rg e n c y  a p p lic a tio n s  a s  d ire c te d  b y  th e  E n g in e e r. 

 

502.3. W eather and Seasonal L imitations 

B itu m in o u s  p rim e r s h a ll n o t b e  a p p lie d  o n  a  w e t s u rfa c e  ( s e e  5 0 2.4.2) o r d u rin g  a  d u s t s to rm  o r w h e n  th e  w e a th e r is  fo g g y , ra in y  

o r w in d y  o r w h e n  th e  te m p e ra tu re  in  th e  s h a d e  is  le s s  th a n  1 0 0  C . S u rfa c e s  w h ic h  a re   to  re c e iv e  e m u ls io n  p rim e r s h o u ld  b e  

d a m p  b u t n o  fre e  o r s ta n d in g  w a te r s h a ll b e  p re s e n t. 

502.4. Constru ction 

502.4.1. Eq u ipment: T h e  p rim e r d is trib u to r s h a ll b e  s e lf-p ro p e lle d  o r to w e d  b itu m e n  p re s s u re  s p ra y e r e q u ip p e d  fo r s p ra y in g  th e  

m a te ria l u n ifo rm ly  a t th e  s p e c ifie d  ra te s  a n d  te m p e ra tu re s . H a n d  S p ra y in g  o f s m a ll a re a s  , in a c c e s s ib le  to  th e  d is trib u to r , o r in  

n a rro w  s trip s  s h a ll b e  s p ra y e d  w ith  a  p re s s u re  h a n d  s p ra y e r , o r a s  d ire c te d  b y  th e  E n g in e e r. 

 

502.4.2.  Preparation of road su rface: T h e  s u rfa c e  to  b e  p rim e d  s h a ll b e  p re p a re d  in  a c c o rd a n c e  w ith  c la u s e  5 0 1 .8  a n d  

9 0 2 a s  a p p ro p ria te  . Im m e d ia te ly  p rio r to  a p p ly in g  th e  p rim e r th e  s u rfa c e  s h a ll b e  c a re fu lly  s w e p t c le a n  o f d u s t a n d  lo o s e  

p a rtic le s , c a re  b e in g  ta k e n  n o t to  d is tu rb  th e  in te r lo c k e d  a g g re g a te . T h is  is  b e s t a c h iv e d  w h e n  th e  s u rfa c e  la y e r is  s lig h tly  m o is t ( 

lig h tly  s p ra y e d  w ith  w a te r a n d  th e  s u rfa c e  a llo w e d  to  d ry  ) a n d  th e  s u rfa c e  s h o u ld  b e  k e p t m o is t u n til th e  p rim e r is  a p p lie d . 
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502.4.3.  Application of bitu minou s primer: T h e  v is c o s ity  a n d  ra te  o f a p p lic a tio n  o f th e  p rim e r s h a ll b e  a s  s p e c ifie d  in  

th e  c o n tra c t, o r a s  d e te rm in e d  b y  s ite  tria ls  c a rrie d  o u t a s  d ire c te d  b y  th e  E n g in e e r. W h e re  a  g e o s y n th e tic  is  p ro p o s e d  fo r u s e  , 

th e  re q u ire m e n ts  o f c la u s e s  7 0 3 .3 .2 a n d  7 0 3 .4 s h a ll a p p ly . T h e  b itu m in o u s  p rim e r s h a ll b e  s p ra y e d  u n ifo rm ly  in  a c c o rd a n c e  w ith  

c la u s e  5 0 1 . T h e  m e th o d  o f a p p lic a tio n  o f p rim e r w ill d e p e n d  o n  th e  ty p e  o f e q u ip m e n t to  b e  u s e d , s iz e  o f n o z z le s  , p re s s u re  a t 

th e  s p ra y  b a r a n d  s p e e d  o f fo rw a rd  m o v e m e n t. T h e  C o n tra c to r s h a ll d e m o n s tra te  a t a  s p ra y in g  tria l, th a t th e  e q u ip m e n t a n d  

m e th o d  to  b e  u s e d  is  c a p a b le  o f p ro d u c in g  a  u n ifo rm  s p ra y  , w ith in  th e  to le ra n c e s  s p e c ifie d . 

 

502.4.4.Cu ring  of primer and opening  to traffic. A  p rim e d  s u rfa c e  s h a ll b e  a llo w e d  to  c u re  fo r a t le a s t 24 h o u rs  o r s u c h  o th e r 

p e rio d  a s  is  fo u n d  to  b e  n e c e s s a ry  to  a llo w  a ll v o la tile s  to  e v a p o ra te  b e fo re  a n y  s u b s e q u e n t s u rfa c e  tre a tm e n t o r m ix  is  la id  A n y  

u n a b s o rb e d  p rim e r s h a ll firs t b e  b lo tte d  w ith  a p p lic a tio n  o f s a n d , u s in g  m in im u m  q u a n tity  p o s s ib le . 

 

502.4.4. Cu ring  of primer and opening  to  traffic :A  p rim e d  s u rfa c e  s h a ll n o t b e  o p e n e d  to  tra ffic  o th e r th a n  th a t n e c e s s a ry  to  

la y  th e  n e x t c o u rs e . A  v e ry  th in  la y e r o f c le a n  s a n d  m a y  b e  a p p lie d  to  th e  s u rfa c e  o f th e  p rim e r, to  p re v e n t th e  p rim e r p ic k in g  u p  

u n d e r th e  w h e e ls  o f th e  p a v e r a n d  th e  tru c k s  d e liv e rin g  b itu m in o u s  m a te ria l to  th e  p a v e r. 

502.4.5 Tack  coat : Ov e r th e  P rim e d  s u rfa c e  , a  ta c k  c o a t s h a ll b e  a p p lie d  in  a c c o rd a n c e  w ith  c la u s e  n o .5 0 3 . 

502.5. Q u ality  Control of W ork  

F o r C o n tro l o f th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n  o f s e c tio n  9 0 0  s h a ll a p p ly . 

502.6. Arrang ements for Traffic 

 

D u rin g  c o n s tru c tio n  o p e ra tio n s , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e , in  a c c o rd a n c e  w ith  C la u s e  1 1 2. 

 

502.7. M easu rements for Pay ment 

P rim e  c o a t s h a ll b e  m e a s u re d  in  te rm s  of s u rfa c e  a re a  o f a p p lic a tio n  in  s q u a re  m e lre s . 

502.8. Rate 

 

T h e  c o n tra c t u n it ra te  fo r p rim e  c o a t w ith  a d ju s tm e n ts  a s  d e s c rib e d  in  c la u s e  5 0 2.7  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  

re q u ire d  o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n ts  lis te d  in  C la u s e  40 1 .8   

 

(i) to  (v ) a n d  a s  a p p lic a b le  to  th e  w o rk  s p e c ifie d  in  th e s e  S p e c ific a tio n s . P a y m e n t s h a ll b e  m a d e  o n  th e  b a s is  o f th e  p ro v is io n  o f 

p rim e  c o a t a t a n  a p p lic a tio n  ra te  o f 0 .6k g  p e r s q u a re  m e tre , w ith  a d ju s tm e n t p lu s  o r m in u s  , fo r th e  v a ria tio n  b e tw e e n  th is  a m o u n t 

a n d  th e  a c tu a l a m o u n t a p p ro v e d  b y  th e  E n g in e e r a fte r th e  p re lim in a ry  tria ls  re fe rre d  to  in  c la u s e  5 0 2.4.3 . 

503. TACK  CO AT 

503.1. Scope 

T h is  w o rk  s h a ll c o n s is t o f a p p lic a tio n  o f a  s in g le  c o a t o f lo w  v is c o s ity  liq u id  b itu m in o u s  m a te ria l to  a n  e x is tin g  b itu m in o u s  ro a d  

s u rfa c e  p re p a ra to ry  to  th e  s u p e r im p o s itio n  o f a  b itu m in o u s  m ix  ,w h e n  s p e c ifie d  in  th e  c o n tra c t o r in s tru c te d  b y  th e  E n g in e e r . 

 

503.2. M aterials 
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503.2.1.Binder: T h e  b in d e r u s e d  fo r ta c k  c o a t s h a ll b e  b itu m in o u s  e m u ls io n  c o m p ly in g  w ith  IS  8 8 8 7  o f a  ty p e  a n d  g ra d e  a s  

s p e c ifie d  in  th e  C o n tra c t o r a s  d e c id e d  b y  th e  E n g in e e r. T h e  u s e  o f c u t b a c k  b itu m e n  a s  p e r IS  21 7  s h a ll b e  re s tric te d  o n ly  fo r 

s ite s  a t s u b  –  z e ro  te m p e ra tu re  o r a s  fo r e m e rg e n c y  a p p lic a tio n  a s  d ire c te d  b y  th e  E n g in e e r. 

503.3. W eather and seasonal limitations: 

B itu m in o u s  m a te ria l s h a ll n o t b e  a p p lie d  o n  a  w e t s u rfa c e  o r d u rin g  d u s t s to rm  o r w h e n  th e  w e a th e r is  fo g g y , ra in y  o r w in d y  o r 

w h e n  th e  te m p e ra tu re  in  th e  s h a d e  is  le s s  th a n  1 0 0  C . W h e re  th e  ta c k  c o a t c o n s is ts  o f e m u ls io n  , th e  s u rfa c e  s h a ll b e  s lig h tly  

d a m p , b u t n o t w e t.w h e re  th e  ta c k  c o a t is  o f c u t b a c k  b itu m e n  , th e  s u rfa c e  s h a ll b e  d ry .  

503.4. Constru ction 

503.4.1. Eq u ipment: T h e  T a c k  c o a t d is trib u to r s h a ll b e  a  s e lf-p ro p e lle d  o r to w e d  b itu m e n  p re s s u re  s p ra y e r , e q u ip p e d  fo r 

s p ra y in g  th e  m a te ria l u n ifo rm ly  a t a  s p e c ifie d  ra te . H a n d  S p ra y in g  o f s m a ll a re a s  , in a c c e s s ib le  to  th e  d is trib u to r , o r in  n a rro w  

s trip s  s h a ll b e  s p ra y e d  w ith  a  p re s s u re  h a n d  s p ra y e r , o r a s  d ire c te d  b y  th e  E n g in e e r. 

 

503.4.2. Preparation of base: T h e  s u rfa c e  o n  w h ic h  ta c k  c o a t is  to  b e  a p p lie d  s h a ll b e  c le a n , fre e  fro m  d u s t, d irt, a n d  a n y  

e x tra n e o u s  m a te ria l,a n d  b e  o th e rw is e  p re p a re d  in  a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f c la u s e  5 0 1 .8  a n d  9 0 2 a s  a p p ro p ria te  . 

Im m e d ia te ly  b e fo re  a p p lic a tio n  o f th e  ta c k  c o a t, th e  s u rfa c e  s h a ll b e  s w e p t c le a n  w ith  a  m e c h a n ic a l b ro o m ,a  h ig h  p re s s u re  a ir je t, 

o r a n y  o th e r m e a n s  a s  d ire c te d  b y  th e  E n g in e e r. 

 

503.4.3. Application of Tack  coat: T h e  a p p lic a tio n  o f ta c k  c o a t s h a ll b e  a t th e  ra te  s p e c ifie d  in  th e  c o n tra c t,a n d  s h a ll b e  a p p lie d  

u n ifo rm ly  . If ra te  o f a p p lic a tio n  o f th e  ta c k  c o a t is  n o t s p e c ifie d  in  th e  c o n tra c t th e n  it s h a ll b e  a t th e  ra te  s p e c ifie d  in  Table 500-2. 

T h e  n o rm a l ra n g e  o f s p ra y in g  te m p e ra tu re  fo r 

 
b itu m in o u s  e m u ls io n  s h a ll b e  20 °C  to  7 0 °C  a n d  fo r a  c u tb a c k  5 0 °C -8 0 °C  if, R C -7 0 / M C -7 0  is  u s e d . W h e re  a   e o s y n th e tic  is  
p ro p o s e d  fo r u s e  , th e  re q u ire m e n ts  o f c la u s e s  7 0 3 .3 .2 a n d  7 0 3 .4.4 s h a ll a p p ly . T h e  m e th o d  o f  p p lic a tio n  o f ta c k  c o a t w ill 
d e p e n d  o n  th e  ty p e  o f e q u ip m e n t to  b e  u s e d , s iz e  o f n o z z le s  , p re s s u re  a t th e   p ra y  b a r a n d  s p e e d  o f fo rw a rd  m o v e m e n t. T h e  
C o n tra c to r s h a ll d e m o n s tra te  a t a  s p ra y in g  tria l, th a t th e  e q u ip m e n t a n d  m e th o d  to  b e  u s e d  is  c a p a b le  o f p ro d u c in g  a  u n ifo rm  
s p ra y  , w ith in  th e  to le ra n c e s  s p e c ifie d .  
 
W h e re  th e  m a te ria l to  re c e iv e  a n  o v e rla y  is  fre s h ly  la id  b itu m in o u s  la y e r, th a t h a s  n o t b e e n  s u b je c te d  to  tra ffic , o r c o n ta m in a te d  
b y  d u s t ,a  ta c k  c o a t is  n o t m a n d a to ry  w h e re  th e  o v e rla y  is  c o m p le te d  w ith in  tw o  d a y s . 
 
TABL E 500-2. RATE O F  APPL ICATIO N O F  TACK  CO AT 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
T y p e  o f S u rfa c e        Q u a n tity  o f liq u id  

b itu m in o u s  m a te ria l in  
k g  p e r s q . m . a re a  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
i)  N o rm a l b itu m in o u s  s u rfa c e s     0 .20  to  0 .25  
 
ii)  D ry  a n d  h u n g ry  b itu m in o u s     0 .25  to  0 .3 0  

s u rfa c e s  
 

iii)  G ra n u la r s u rfa c e s  tre a te d  w ith     0 .25  to  0 .3 0  
p rim e r 

 
iv )  N o n  b itu m in o u s  s u rfa c e s  
 
a )  G ra n u la r b a s e  (n o t p rim e d )    0 .3 5  to  0 .40  
 
b )  C e m e n t c o n c re te  p a v e m e n t    0 .3 0  to  0 .3 5  
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503.4.4 Cu ring  of tack  coat : T h e  ta c k  c o a t s h a ll b e  le ft to  c u re  u n til a ll th e  v o la tile s  h a v e  e v a p o ra te d  b e fo re  a n y  s u b s e q u e n t 

c o n s tru c tio n  is  s ta rte d  .N o  p la n t o r v e h ic le s  s h a ll b e  a llo w e d  o n  ta c k  c o a t o th e r th a n  th o s e  e s s e n tia l fo r th e  c o n s tru c tio n . 

 

503.5. Q u ality  Control of w ork  

 

F o r C o n tro l o f th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly . 

 

503.6. Arrang ements for Traffic 

 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , th e  a rra n g e m e n t s  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

 

503.7. M easu rement for Pay ment 

 
T a c k  c o a t s h a ll b e  m e a s u re d  in  te rm s  o f S u rfa c e  a re a  o f a p p lic a tio n  in  s q u a re  m e tre s . 
 
503.8. Rate 
 
T h e  c o n tra c t u n it ra te  fo r ta c k  c o a t s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  in c lu d in g  fo r a ll c o m p o n e n ts  

lis te d  in  C la u s e  40 1 .8  (i) to  (v ) a n d  a s  a p p lic a b le  to  th e  w o rk  s p e c ifie d  in  th e s e  s p e c ific a tio n s . T h e  ra te  s h a ll c o v e r th e  p ro v is io n  

o f ta c k  c o a t a t 0 .20  k g  p e r s q u a re  m e tre , w ith  th e  p ro v is io n  th a t v a ria n c e  in  a c tu a l q u a n tity  o f b itu m e n  u s e d  w ill b e  a s s e s s e d  a n d  

th e  p a y m e n t a d ju s te d  a c c o rd in g ly .  

 

504. BITU M INO U S M ACAD AM  

 

504.1. Scope 

T h is  w o rk  s h a ll c o n s is t o f c o n s tru c tio n , in  a  s in g le  c o u rs e  h a v in g  5 0  m m  to  1 0 0  m m  th ic k n e s s  o r in  m u ltip le  c o u rs e s  , o f 

c o m p a c te d  c ru s h e d  a g g re g a te s  p re m ix e d  w ith  a  b itu m in o u s  b in d e r, o n  a  p re v io u s ly  p re p a re d  b a s e  to  th e  re q u ire m e n t o f th e s e  

S p e c ific a tio n s . B itu m in o u s  m a c a d a m  is  m o re  o p e n  g ra d e d  th a n  th e  d e n s e  g ra d e d  b itu m in o u s  m a te ria ls  d e s c rib e d  in  c la u s e  

5 0 7 ,5 0 8  a n d  5 0 9 . 

 

504.2. M aterials 

 

5.4.2.1 Bitu men : T h e  b itu m e n  s h a ll b e  p a v in g  b itu m e n  o f p e n e tra tio n  g ra d e  c o m p ly in g  w ith  In d ia n  S ta n d a rd  s p e c ific a tio n s  fo r 

“P a v in g  B itu m e n ” IS :7 3  a n d  o f th e  p e n e tra tio n  in d ic a te d  in  Table 500-4. 

 

504.2.2.  Coarse Ag g reg ates: 

 

T h e  c o a rs e  a g g re g a te s  s h a ll c o n s is t o f c ru s h e d  ro c k , c ru s h e d  g ra v e l o r o th e r h a rd  m a te ria l re ta in e d  o n  th e  2.3 6 m m  s ie v e  . T h e y  

s h a ll b e  c le a n , h a rd , d u ra b le , o f c u b ic a l s h a p e  a n d  fre e  fro m  d u s t a n d  s o ft fria b le  m a tte r , o rg a n ic  o r o th e r d e le te rio u s  m a tte r. 

W h e re  th e  C o n tra c to rs  s e le c te d  s o u rc e  a g g re g a te s  h a v e  p o o r a ffin ity  fo r b itu m e n  , a s  a  c o n d itio n  fo r th e  a p p ro v a l o f th a t s o u rc e  , 

th e  b itu m e n  s h a ll b e  tre a te d  w ith  a p p ro v e d  a n ti-s trip p in g  a g e n ts  , a s  p e r th e  m a n u fa c tu re rs   
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re c o m m e n d a tio n s , w ith o u t a d d itio n a l p a y m e n t, B e fo re  a p p ro v a l o f th e  s o u rc e  , th e  a g g re g a te  s h a ll b e  te s te d  fo r               

s trip p in g .  

 

T h e  a g g re g a te s  s h a ll s a tis fy  th e   p h y s ic a l re q u ire m e n ts  s e t fo rth  in  T a b le  5 0 0 -3 .  

 

W h e re  c ru s h e d  g ra v e l is  p ro p o s e d  fo r u s e  a s  a g g re g a te  , n o t le s s  th a n  9 0 %  w e ig h t o f th e  c ru s h e d  m a te ria l re ta in e d  o n  th e  4.7 5  

m m  s ie v e  s h a ll h a v e  a t le a s t tw o  fra c tu re d  fa c e s . 

 

504.2.3 .F ine ag g reg ates: F in e  a g g re g a te  s h a ll c o n s is t o f c ru s h e d  o r n a tu ra lly  o c c u rin g  m a te ria l , o r a  c o m b in a tio n  o f th e  tw o , 

p a s s in g  2.3 6 m m  s ie v e ,re ta in e d  o n  7 5  m ic ro n  s ie v e . T h e y  s h a ll b e  c le a n ,h a rd ,d u ra b le ,d ry  a n d  fre e  fro m  d u s t,a n d  s o ft o r fria b le  

m a tte r,o rg a n ic  o r o th e r d e le te rio u s  m a tte r. 

 
TABL E 500-3. PH YSICAL  REQ U IREM ENTS F O R CO ARSE AGGREGATES F O R BITU M INO U S 

 
M ACAD AM  

 
 

P ro p e rty  T e s t S p e c ific a tio n  

C le a n lin e s s  G ra in  s iz e  a n a ly s is 1  M a x  5 %  p a s s in g  0 .0 7 5  m m  
s ie v e  

P a rtic le  s h a p e  F la k in e s s  a n d  E lo n g a tio n  In d e x  
(c o m b in e d )2 

M a x  3 0 %  
 

S tre n g th  L o s  A n g e le s  A b ra s io n  V a lu e 3  M a x  40 % . 

 A g g re g a te  Im p a c t V a lu e  3  M a x  3 0 %  

D u ra b ility  S o u n d n e s s  :4 
S o d iu m  s u lp h a te  
M a g n e s iu m  s u lp h a te  

 
M a x  1 2%  
M a x  1 8 %  

W a te r A b s o rp tio n  W a te r A b s o rp tio n 5  M a x  2%  

S trip p in g  C o a tin g  a n d  s trip p in g  o f B itu m e n  
a g g re g a te  m ix tu re s 6 

M in ,re ta in e d  c o a tin g  9 5 %  

W a te r s e n s itiv ity 7  R e ta in e d  te n s ile  s tre n g th  M in  8 0 %  

 
 
N o te s : 1 .  IS : 23 8 6 P a rt 1      4. IS : 23 8 6 P a rt 5  

2.  IS  :23 8 6 p a rt 1     5 . IS  : 23 8 6 P a rt 3  
( the elong ation test to be done only  on non-flak y  ag g reg ates in the sample) 
 

3  .  IS  : 23 8 6 P a rt 4*     6. IS  :6241  
  
7 .  T h e  w a te r s e n s itiv ity  te s t is  o n ly  to  b e  c a rrie d  o u  if th e  m in im u m  re ta in e d  c o a tin g  in  th e  s trip p in g  te s t is  

le s s  th a n  9 5 % . 
 
*    A g g re g a te  m a y  s a tis fy  re q u ire m e n ts  o f e ith e r o f th e s e  tw o  te s ts . 
 

504.2.4 Ag g reg ate g rading  and binder content: W h e n  te s te d  in  a c c o rd a n c e  w ith  IS  23 8 6 P a rt 1  (w e t s ie v in g  m e th o d ), th e  

c o m b in e d  a g g re g a te  g ra d in g  fo r th e  p a rtic u la r m ix tu re  s h a ll fa ll w ith in  th e  lim its  s h o w n  in  T a b le  5 0 0 -4 fo r th e  g ra d in g  s p e c ifie d  in  

th e  C o n tra c t. T h e  ty p e  a n d  q u a n tity  o f b itu m e n  a n d  a p p ro p ria te  th ic k n e s s  ,a re  a ls o  in d ic a te d  fo r e a c h  m ix tu re  ty p e . 

 

504.2.5. Proportioning  of materials: T h e  a g g re g a te s  s h a ll b e  p ro p o rtio n e d  a n d  b le n d e d  to  p ro d u c e  a  u n ifo rm  m ix tu re  

c o m p ly in g  w ith  th e  re q u ire m e n ts  o f T a b le  5 0 0 -4, T h e  b in d e r c o n te n t s h a ll b e  w ith in  a  to le ra n c e  o f +  0 .3 0  p e r c e n t b y  w e ig h t o f 

to ta l m ix tu re  w h e n  in d iv id u a l s p e c im e n s  a re  ta k e n  fo r q u a lity  c o n tro l  

te s ts  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f s e c tio n  9 0 0 . 
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504.3.Constru ction operations 
 
504.3.1 W eather and seasonal limitations:T h e  p ro v is io n s  o f c la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
 
 

TABL E 500-4. CO M PO SITIO N O F  BITU M INO U S M ACAD AM  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

M ix  d e s ig n a tio n     G ra d in g  I    G ra d in g  2 
N o m in a l a g g re g a te  s iz e   40  m m      1 9 m m  
L a y e r th ic k n e s s     8 0  -1 0 0 m m     5 0  –  7 5 m m  
IS  S ie v e  (m m )    c u m u la tiv e  %  b y  w e ig h t o f to ta l a g g re g a te  p a s s in g  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 

45      1 0 0  

3 7 .5      9 0  -1 0 0  

26.5      7 5 -1 0 0      1 0 0  

1 9      -     9 0  -1 0 0  

1 3 .2     3 5  -61      5 6 - 8 8  

4.7 5      1 3 -22     1 6 - 3 6 

2.3 6     4-1 9      4 - 1 9  

0 .3     2 -1 0      2 - 1 0  

0 .0 7 5      0 .8      0 .8  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
B itu m e n  c o n te n t,%  b y  w e ig h t   3 .1  –  3 .4   3 .3  -3 .5  
o f to ta l m ix tu re 1  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
Bitu men Grade     35 to 9 0    35 to 9 0. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
Notes:-1 .Approx imate bitu men contents for conditions in cooler areas of India may  be u p to 0.50%  hig her su bject to 

approv al of the Eng ineer. 

 

504.3.2. Preparation of the base: T h e  b a s e  o n  w h ic h  b itu m in o u s  m a c a d a m  is  to  b e  la id  s h a ll b e  p re p a re d , s h a p e d  a n d  

c o m p a c te d  to  th e  re q u ire d  p ro file  in  a c c o rd a n c e  w ith  C la u s e  5 0 1 .8  a n d  9 0 2.3  a s  a p p ro p ria te , a n d  a  p rim e  c o a t , s h a ll b e  a p p lie d  

in  a c c o rd a n c e  w ith  c la u s e  5 0 2, w h e re  s p e c ifie d  o r a s  d ire c te d  b y  th e  E n g in e e r. 

 

504.3.3 Tack  Coat: A  T a c k  c o a t in  a c c o rd a n c e  w ith  c la u s e  5 0 3  s h a ll b e  a p p lie d  a s  re q u ire d  b y  th e  c o n tra c t d o c u m e n ts , o r a s  

d ire c te d  b y  th e  E n g in e e r . 

 

504.3.4. Preparation and transport o fthe mix tu re: The prov isions of clau ses 501.3 and 501.4 shall apply . 

 

504.3.5. Spreading  : T h e  p ro v is io n s  o f c la u s e s  5 0 1 .5 .3  s h a ll a p p ly . 

 
TABL E 500-5 M ANU F ACTU RING AND  RO L L ING TEM PERATU RES 
 

B itu m e n  
p e n e tra tio n  

B itu m e n  
m ix in g  (°C ) 

A g g re g a te  
m ix in g  (°C ) 

M ix e d  
m a te ria l (°C ) 

R o llin g  
(°C ) 

L a y in g  
(°C ) 

3 5  1 60 -1 7 0  1 60 -1 7 5  1 7 0  m a x im u m  1 0 0  m in im u m  1 3 0  m in im u m  

65  1 5 0 -1 65  1 5 0 -1 7 0  1 65  m a x im u m  9 0  m in im u m  1 25  m in im u m  

9 0  1 40 -1 60  1 40 -1 65  1 5 5  m a x im u m  8 0  m in im u m  1 1 5  m in im u m  
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504.3.6.Rolling ; C o m p a c tio n  s h a ll b e  c a rrie d  o u t in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f c la u s e  501.6 and 501.7. 

 

R o llin g  s h a ll b e  c o n tin u e d  u n til th e  s p e c ifie d  d e n s ity  is  a c h ie v e d , o r w h e re  n o  d e n s ity  is  s p e c ifie d  , u n til th e re  is  n o  fu rth e r 

m o v e m e n t u n d e r th e  ro lle r. T h e  re q u ire d  fre q u e n c y  o f te s tin g  is  d e fin e d  in  c la u s e  9 0 3 . 

 

504.4. Su rface F inish and Q u ality  Control of W ork  : 

 

T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2. F o r C o n tro l o f th e  q u a lity  o f m a te ria ls  

s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n s  o f s e c tio n  9 0 0  s h a ll a p p ly  . 

 

504.5. Protection of the L ay e : 

 

T h e  b itu m in o u s  m a c a d a m  s h a ll b e  c o v e re d  w ith  e ith e r th e  n e x t p a v e m e n t c o u rs e  o r w e a rin g  c o u rs e , a s  th e  c a s e  m a y  b e , w ith in  

a  m a x im u m  o f 48  h o u rs . If th e re  is  to  b e  a n y  d e la y , th e  c o u rs e  s h a ll b e  c o v e re d  b y  a  s e a l c o a t to  th e  re q u ire m e n t o f C la u s e  5 1 3  

b e fo re  o p e n in g  to  a n y  tra ffic  . T h e  s e a l c o a t in  s u c h  c a s e s  s h a ll b e  c o n s id e re d  in c id e n ta l to  th e  w o rk  a n d  s h a ll n o t b e  p a id  fo r 

s e p a ra te ly . 

 

504.6. Arrang ements of Traffic 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n t fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

 

504.7. M easu rements for Pay ment 

B itu m in o u s  m a c a d a m  s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  in  c u b ic  m e tre s  o r b y  w e ig h t in  m e tric  to n e s  ,w h e re  u s e d  a s  re g u la tin g  

c o u rs e ,o r s q u a re  m e tre s  a t th e  s o e c ifie d  th ic k n e s s  a s  in d ic a te d  in  th e  c o n tra c t o r s h o w n  o n  th e  d ra w in g , o r a s  o th e rw is e  d ire c te d  

b y  th e  E n g in e e r. 

 
 
504. 

T h e  c o n tra c t u n it ra te  fo r B itu m in o u s  m a c a d a m  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  in c lu d in g  a s  

s p e c ifie d . T h e  ra te  s h a ll in c lu d e  fo r a ll c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i) . 

 

505. BITU M INO U S PENETRATIO N M ACAD AM  

505.1. Scope 

T h e  w o rk  s h a ll c o n s is t o f c o n s tru c tio n  o f o n e  o r m o re  la y e rs  o f c o m p a c te d  c ru s h e d  c o a rs e  a g g re g a te s  w ith  a lte rn a te  a p p lic a tio n s  

o f b itu m in o u s  b in d e r a n d  k e y  a g g re g a te s  in  a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s  to  b e  u s e d  a s  a  b a s e  

c o u rs e  o n  ro a d s  , s u b je c t to  th e  re q u ire m e n ts  o f th e  o v e r a ll p a v e m e n t d e s ig n , in  c o n fo rm ity  w ith  th e  lin e s , g ra d e s  a n d  c ro s s -

s e c tio n s  s h o w n  o n  th e  d ra w in g s  o r a s  d ire c te d  b y  th e  E n g in e e r. T h ic k n e s s  o f a n  in d iv id u a l c o u rs e  s h a ll b e  5 0  m m  o r 7 5  m m , o r 

o th e r a s  s p e c ifie d  .  

505.2. M aterials 

5 0 5 .2.1 . B itu m e n : T h e  b in d e r s h a ll b e  p a v in g  b itu m e n  o f s u ita b le  p e n e tra tio n  g ra d e  w ith in  th e  ra n g e  o f S -3 5  to  S -9 0  o r A -3 5  to  A - 

9 0  (3 0 /40  to 8 0 /1 0 0 ) a s  p e r In d ia n  S ta n d a rd s  S p e c ific a tio n s  fo r "P a v in g  B itu m e n " IS  :7 3 ,  r a p p ro v e d  c u tb a c k s  s a tis fy in g  th e  

re q u ire m e n ts  o f IS : 21 7  o r 45 4. T h e  a c tu a l g ra d e  o f b itu m e n  o r c u t b a c k s   to  b e  u s e d  s h a ll b e  a s  s p e c ifie d  o r a s  d e c id e d  b y  th e  

E n g in e e r. 
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505.2.2. Ag g reg ates:T h e  a g g re g a te s  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  s e t o u t in  C la u s e  5 0 4.2.2. a n d  T a b le  5 0 0 -3 .T h e  

c o a rs e  a n d  k e y  a g g re g a te s  s h a ll c o n fo rm  to  th e  g ra d in g  g iv e n  in  T a b le  5 0 0 .6. 

 

505.2.3. Q u antities of materials: T h e  q u a n titie s  o f m a te ria ls  u s e d  fo r th is  w o rk  s h a ll b e  a s  s p e c ifie d  in   

T a b le  5 0 0 -6. 

 

505.3. Constru ction O perations 

505.3.1. W eather and seasonal limitations: T h e  p ro v is io n s  o f C la u s e  N o . 5 0 1 .5 .1  s h a ll a p p ly . 

505.3.2. Eq u ipment: A  m e c h a n ic a l b ro o m , c o m p re s s o r, s e lf p ro p e lle d  o r tra ile d  b itu m e n  h e a te r/d is trib u to r, m e c h a n ic a l 

a g g re g a te  s p re a d e r a n d  8  to  1 0  to n n e  s m o o th  s te e l w h e e l ro lle r o r v ib ra tin g  ro lle r a re  re q u ire d  fo r  th e  p re p a ra tio n  o f P e n e tra tio n  

m a c a d a m . 

 

505.3.3. Preparation of the base: T h e  b a s e  o n  w h ic h  th e  P e n e tra tio n  m a c a d a m  c o u rs e  is  to  b e  la id   s h a ll b e  p re p a re d , s h a p e d  

a n d  c o m p a c te d  to  th e  s p e c ifie d  lin e s , g ra d e s  a n d  s e c tio n s  to  C la u s e  5 0 1  a n d  9 0 2 a s  a p p ro p ria te  , o r a s  d ire c te d  b y  th e  

E n g in e e r. A  p rim e  c o a t w h e re  s p e c ifie d  s h a ll b e  a p p lie d  o v e r th e  b a s e  in  a c c o rd a n c e  w ith  C la u s e  5 0 2 o r a s  d ire c te d  b y  th e  

E n g in e e r. A  ta c k  c o a t a s  p e r C la u s e  5 0 3  s h a ll b e  a p p lie d . 

 

505.3.4.  Spreading  coarse ag g reg ates: T h e  c o a rs e  a g g re g a te  s h a ll b e  d ry  a n d  c le a n  a n d  fre e  fro m  u s t a n d  s h a ll b e  

s p re a d  u n ifo rm ly  a n d  e v e n ly  a t th e  ra te  s p e c ifie d  in  T a b le  5 0 0 -6 . It s h a ll b e  s p re a d  b y  a  s e lf-p ro p e lle d  o r tip p e r ta il m o u n te d  

a g g re g a te  s p re a d e r c a p a b le  o f s p re a d in g  a g g re g a te  u n ifo rm ly  a t th e  s p e c ifie d  ra te s  o v e r th e  re q u ire d  w id th s . T h e  s u rfa c e  o f th e  

la y e r s h a ll b e  c a re fu lly  c h e c k e d  w ith  c a m b e r te m p la te s  to  e n s u re  c o rre c t lin e  a n d  le v e l c ro s s  fa ll. T h e  s p re a d in g  s h a ll b e  c a rrie d  

o u t s u c h  th a t th e  ro llin g  a n d  p e n e tra tin g  o p e ra tio n s  c a n  b e  c o m p le te d  o n  th e  s a m e  d a y . S e g re g a te d  a g g re g a te s  o r a g g re g a te s  

c o n ta m in a te d  w ith  fo re ig n  m a te ria l s h a ll b e  re m o v e d  a n d  re p la c e d . 

 
TABL E 500-6. CO M PO SITIO N O F  PENETRATIO N M ACAD AM  
 

IS  S ie v e  
d e s ig n a tio n  (m m ) 

C u m u la tiv e  p e r c e n t b y  w e ig h t o f to ta l a g g re g a te  p a s s in g  
 

F o r 5 0 m m  c o m p a c te d  th ic k n e s s  F o r 7 5 m m  c o m p a c te d  th ic k n e s s  

C o a rs e  a g g re g a te  K e y  
a g g re g a te  

C o a rs e  
a g g re g a te  

K e y  a g g re g a te  
 

63 - - 100 - 

45 100 - 58-82 - 

26.5 37-72 - - 100 

22.4 - 100 5-27 50-75 

13.2 2-20 50-75 - - 

11.2 - - - 5-25 

5.6 - 5-25 - - 

2.8 0-5 0-5 0-5 0-5 

Approx .L oose 
ag g reg ate 
q u antities 
cu .m/sq .m 

 
 

0.06 
 

 
 

0.015 

 
 

0.09  
 

 
 

0.018 
 

Binder q u antity  
(penetration 
g rade)(1)(k g /sq .m) 

 
5 

 

 
6.8 

 

 
N o te : (1 ) If c u tb a c k  b itu m e n  is  u s e d ,a d ju s t b in d e r q u a n tity  s u c h  th a t th e  re s id u a l b itu m e n  is  e q u a l to  th e  v a lu e s  in  th is      ta b le . 
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505.3.5. Compaction: A fte r th e  s p re a d in g  o f c o a rs e  a g g re g a te s , d ry  ro llin g  s h a ll b e  c a rrie d  o u t b y  8  -1 0  to n n e  s m o o th  s te e l 

w h e e l ro lle r. 

 

T h e  re q u ire m e n ts  g iv e n  in  c la u s e  5 0 1 .6 a n d  5 0 1 .7  s h a ll a p p ly . 

 

A fte r in itia l d ry  ro llin g , th e  s u rfa c e  s h a ll b e  c h e c k e d  w ith  a  c ro w n  te m p la te  a n d  a  3  m e tre  s tra ig h te d g e . T h e  s u rfa c e  s h a ll n o t v a ry  

m o re  th a n  1 0  m m  fro m  th e  te m p la te  o r s tra ig h te d g e . A ll s u rfa c e  irre g u la ritie s  e x c e e d in g  th e  a b o v e  lim it s h a ll b e  c o rre c te d  b y  

re m o v in g  o r a d d in g  a g g re g a te s  a s  re q u ire d . 

 
 
T h e  ro llin g  s h a ll c o n tin u e  u n til th e  c o m p a c te d  c o a rs e  a g g re g a te  h a s  firm  s u rfa c e  tru e  to  th e  c ro s s  s e c tio n  s h o w n  o n  th e  p la n s  

a n d  h a s  a  te x tu re  th a t w ill a llo w  fre e  a n d  u n ifo rm  p e n e tra tio n  o f th e  b itu m in o u s  m a te ria l.  

 

505.3.6.  Application of bitu minou s material: A fte r th e  c o a rs e  a g g re g a te  h a s  b e e n  ro lle d  a n d  c h e c k e d , th e  b itu m in o u s  

b in d e r s h a ll b e  a p p lie d  a t th e  ra te  g iv e n  in  T a b le  5 0 0 -6 , in  a c c o rd a n c e  w ith  c la u s e  5 0 1 , a n d  a t a  te m p e ra tu re  a s  d ire c te d  b y  th e  

E n g in e e r. 

 

A t th e  tim e  o f a p p ly in g  th e  b in d e r, th e  a g g re g a te s  s h a ll b e  s u rfa c e  d ry  fo r fu ll d e p th  o f th e  la y e r. In  c e rta in  c irc u m s ta n c e s  , 

d e p e n d in g  o n  th e  ty p e  a n d  s iz e  o f a g g re g a te  u s e d , th e  E n g in e e r m a y  d ire c t th e  p la c in g  o f a  b e d  o f c le a n  s a n d  o r q u a rry  fin e s , 

n o t e x c e e d in g  1 0  m m  th ic k n e s s , o n  th e  p re p a re d  fo u n d a tio n  b e fo re  p la c in g  th e  c o a rs e  a g g re g a te . T h e  s a n d  o r fin e  m a te ria l s h a ll 

b e  s lig h tly  w e tte d  , ju s t s u ffic ie n t fo r its  s lu rry  u p  d u rin g  th e  c o m p a c tio n  p ro c e s s . W h e re  c u t b a c k  is  u s e d , if flo o d in g  o f th e  b in d e r 

o c c u rs  it s h o u ld  b e  a p p lie d  in  tw o  o p e ra tio n s , o r a s  d ire c te d  b y  th e  E n g in e e r. 

 

505.3.7.Application of k ey  ag g reg ates: Im m e d ia te ly  a fte r th e  firs t a  p p lic a tio n  o f b itu m e n , th e  k e y  a g g re g a te s  w h ic h  s h a ll b e  

c le a n  , d ry  a n d  fre e  fro m  d u s t s h a ll b e  s p re a d  u n ifo rm ly  o v e r th e  s u rfa c e  b y  m e a n s  o f a n  a p p ro v e d  m e c h a n ic a l s p re a d e r o r b y  

a p p ro v e d  m a n u a l m e th o d s  a t th e  ra te  s p e c ifie d  in  T a b le  5 0 0 -6. 

 

W h e n  d ire c te d  b y  th e  E n g in e e r, th e  s u rfa c e  s h a ll b e  s w e p t a n d  th e  q u a n tity  o f k e y  a g g re g a te  a d ju s te d  to  e n s u re  u n ifo rm  

a p p lic a tio n , w ith  a ll th e  s u rfa c e  v o id s  in  th e  c o a rs e  a g g re g a te  b e in g  fille d  w ith o u t e x c e s s . T h e  e n tire  s u rfa c e  s h a ll th e n  b e  ro lle d  

w ith  a  8 -1 0  to n n e  s m o o th  s te e l w h e e l ro lle r (o r w ith  v ib ra tin g  ro lle r o p e ra tin g  in  n o n -v ib ra to ry  m o d e  ) in  a c c o rd a n c e  w ith  th e  

p ro c e d u re  s p e c ifie d  in  C la u s e   5 0 5 .3 .5 . 

 

505.4. Su rface F inish and Q u ality  Control 

 

T h e  s u rfa c e  fin is h  o f th e  c o m p le te d  c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2. F o r c o n tro ls  o f th e  q u a lity  o f 

m a te ria ls  s u p p lie d  a n d  w o rk s  c a rrie d  o u t th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly . 

 

505.5.Su rfacing :  T h e  P e n e tra tio n  M a c a d a m  s h a ll b e  p ro v id e d  w ith  a  s u rfa c in g  (b in d e r/w e a rin g  c o u rs e ) w ith in  a  

m a x im u m  o f 48  h o u rs . If th e re  is  to  b e  a n y  d e la y , th e  p e n e tra tio n  m a c a d a m  s h a ll b e  c o v e re d  b y  a  s e a l c o a t to  th e  re q u ire m e n ts  

o f C la u s e  5 1 3  b e fo re  o p e n in g  to  tra ffic  . T h e  s e a l c o a t in  s u c h  c a s e s  s h a ll b e  c o n s id e re d  in c id e n ta l to  th e  w o rk  a n d  s h a ll n o t b e  

p a id  fo r s e p a ra te ly . 
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505.6. Arrang ements for Traffic 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

 
505.7. M easu rements for Pay ment 

P e n e tra tio n  M a c a d a m  B a s e  C o u rs e , s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  in  s q u a re  m e tre s . 

505.8. Rate 

T h e  c o n tra c t u n it ra te  fo r P e n e tra tio n  M a c a d a m  C o u rs e  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  in c lu d in g , 

b u t n o t n e c e s s a rily  lim ite d  to  a ll c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i). 

 

506. BU IL T-U P SPRAY GRO U T 

506.1. Scope 

T h is  w o rk  s h a ll c o n s is t o f a  tw o -la y e r c o m p o s ite  c o n s tru c tio n  o f c o m p a c te d  c ru s h e d  c o a rs e  a g g re g a te s  w ith  a p p lic a tio n  o f 

b itu m in o u s  b in d e r a fte r e a c h  la y e r a n d  w ith  k e y  a g g re g a te s  p la c e d  o n  th e  to p  o f th e  s e c o n d  la y e r, in  a c c o rd a n c e  w ith  th e  

re q u ire m e n ts  o f th e s e  S p e c ific a tio n s  to  s e rv e  a s  a  b a s e  c o u rs e  a n d  in  c o n fo rm ity  w ith  th e  lin e s , g ra d e s  a n d  c ro s s -s e c tio n s  

s h o w n  o n  th e  d ra w in g s  o r a s  d ire c te d  b y  th e  E n g in e e r. T h ic k n e s s  o f th e  c o u rs e  s h a ll b e  7 5  m m .  

 

B u ilt-u p  s p ra y  g ro u t s h a ll b e  u s e d  in  a  s in g le  c o u rs e  in  a  p a v e m e n t s tru c tu re . 

506.2. M aterials 

506.2.1. Bitu men: C la u s e  5 0 4.2.1  s h a ll a p p ly , W h e re  p e rm itte d  b y  th e  E n g in e e r , a n  a p p ro p ria te  g ra d e  o f e m u ls io n  c o m p ly in g  

w ith  IS  8 8 8 7  m a y  b e  u s e d . 

 

506.2.2. Ag g reg ates: T h e  c o a rs e  a g g re g a te  s h a ll c o n fo rm  to  C la u s e  5 0 4.2.2. 

 

T h e  a g g re g a te  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  s e t o u t in  T a b le  5 0 0 -3 . T h e  c o a rs e  a n d  k e y  a g g re g a te s  fo r b u ilt u p  s p ra y  

g ro u t s h a ll c o n firm  to  th e  g ra d in g  g iv e n  in  ta b le  5 0 0 -7 . 

 
TABL E 500-7. GRAD ING REQ U IREM ENTS F O R CO ARSE AND  K EY 

 
AGGREGATES F O R BU IL T-U P SPRAY GRO U T 

 

IS Siev e 
desig nation (mm) 

Cu mu lativ e per cent by  w eig ht of total ag g reg ate passing  

Coarse ag g reg ate K ey  ag g reg ate 

53 100 - 

26.5 40-75 - 

22.4 - 100 

13.2 0-20 40-75 

5.6 - 0-20 

2.8 0-5 0-5 

 
506.3.Constru ction operations 

506.3.1W eather and seasonal limitations: The prov isions of C la u s e  5 0 1 .5 .1  s h a ll a p p ly . 

 

506.3.2.Eq u ipment: T h e  p ro v is io n s  o f c la u s e  5 0 5 .3 .2 s h a ll a p p ly . 

506.3.3 Preparation of base-. T h e  b a s e  o n  w h ic h  th e  b u ilt-u p  s p ra y  g ro u t c o u rs e  is  to  b e  la id  s h a ll b e  p re p a re d , s h a p e d  a n d  

c o m p a c te d  to  th e  s p e c ifie d  lin e s , g ra d e s  a n d  c ro s s -s e c tio n s  in  a c c o rd a n c e  w ith  C la u s e  5 0 1  a n d  9 0 2 a s  a p p ro p ria te . A  p rim in g  

c o a t s h a ll b e  a p p lie d  in  a c c o rd a n c e  w ith  C la u s e  5 0 2 w ith  a p p ro v e d  p rim e r a s  d ire c te d  b y  th e  E n g in e e r. 
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506.3.4. Tack  coat: A  ta c k  c o a t s h a ll b e  a p p lie d  in  a c c o rd a n c e  w ith  th e  p ro c e d u re  d e s c rib e d  in  C la u s e  5 0 3 , a s  d ire c te d  b y  th e  

E n g in e e r. 

. 

506.3.5.Spreading  and rolling  coarse ag g reg ates for the first lay er : Im m e d ia te ly  a fte r th e  a p p lic a tio n  p rim e  o r ta c k  c o a t, th e  

c le a n , d ry  a n d  d u s t fre e  c o a rs e  a g g re g a te s  s h a ll b e  s p re a d  u n ifo rm ly  a n d  e v e n ly  b y  m e c h a n ic a l m e a n s  a t th e  ra te  o f 0 .5  c u .m . 

p e r 1 0  s q .m . a re a . Im m e d ia te ly  a fte r s p re a d in g  o f th e  a g g re g a te s , th e  e n tire  s u rfa c e  s h a ll b e  ro lle d  w ith  a n  8 -1 0  to n n e  s m o o th -

w h e e l s te e l ro lle r. R o llin g  s h a ll c o m m e n c e  a t th e  e d g e s  a n d  p ro g re s s  to w a rd s  th e  c e n tre  e x c e p t in  s u p e r e le v a te d  a n d  u n i-

d ire c tio n a l c a m b e re d  p o rtio n s  w h e re  it s h a ll p ro c e e d  fro m  th e  lo w e r e d g e  to  th e  h ig h e r e d g e . E a c h  p a s s  o f th e  ro lle r s h a ll 

u n ifo rm ly  o v e rla p  n o t le s s  th a n  o n e -th ird  o f th e  tra c k  m a d e  in  th e  p re c e d in g  p a s s . 

 

T h e  s u rfa c e  o f th e  la y e r s h a ll b e  c a re fu lly  c h e c k e d  ,a fte r ro llin g , w ith  te m p la te s  a n d  s tra ig h t e d g e  a n d  s h a ll b e  w ith in  th e  

to le ra n c e s  s p e c ifie d  ,a n d  a n y  d e fic ie n c ie s  c o rre c te d  b y  re w o rk in g  a n d  re c o m p a c tin g  th e  la y e r. 

 

C a re  s h a ll b e  ta k e n  n o t to  o v e r-c o m p a c t th e  la y e r. 

 

506.3.6.  Application of binder - first spray : T h e  b in d e r s h a ll b e  h e a te d  to  th e  te m p e ra tu re  a p p ro p ria te  to  g ra d e  o f 

b itu m e n  a p p ro v e d  b y  th e  E n g in e e r a n d  s p ra y e d  o n  a g g re g a te  a t th e  ra te  o f 1 5  k g / 1 0   s q . m . (m e a s u re d  in  te rm s  o f re s id u a l 

b itu m e n  c o n te n t) a t a  u n ifo rm  ra te  o f s p ra y  b y  m e c h a n ic a l s p ra y e rs  c a p a b le  o f s p ra y in g  b itu m e n  u n ifo rm ly  a t th e  s p e c ifie d  ra te s  

a n d  te m p e ra tu re s . E x c e s s iv e  d e p o s its  o f b in d e r c a u s e d  b y  s to p p in g  o r s ta rtin g  o f th e  s p ra y e rs  o r th ro u g h  le a k a g e  o r fo r a n y  

o th e r re a s o n   

s h a ll b e  re m o v e d  a n d  m a d e  g o o d . 

 

506.3.7.Spreading  and rolling  of coarse ag g reg ate for the second lay er: Im m e d ia te ly  a fte r th e  firs t a p p lic a tio n  o f th e  b in d e r, 

th e  s e c o n d  la y e r o f c o a rs e  a g g re g a te s  s h a ll b e  s p re a d  a n d  ro lle d  in  a c c o rd a n c e  w ith  th e  p ro c e d u re  d e ta ile d  in  C la u s e  5 0 6.3 .5 . 

 

506.3.8.  Application of binder-second spray : T h e  s e c o n d  a g g re g a te  la y e r s h a ll th e n  b e  s p ra y e d  w ith  b in d e r a t th e  

ra te  o f 1 5  k g / 1 0  s q . m . ( m e a s u re d  in  te rm s  o f re s id u a l b itu m e n  c o n te n ts  ) in  a c c o rd a n c e  w ith  C la u s e  5 0 6.3 .6. 

 

506.3.9 .  Application of k ey  ag g reg ate: Im m e d ia te ly  a fte r s e c o n d  a p p lic a tio n  o f th e  b in d e r, k e y  a g g re g a te s  s h a ll b e  

s p re a d  u n ifo rm ly  a n d  e v e n ly , p re fe ra b ly  b y  m e c h a n ic a l m e a n s  a t th e  ra te  o f 0 .1 3  c u .m ./1 0  s q . m . s o  a s  to  c o v e r th e  s u rfa c e  

c o m p le te ly .T h e  k e y  a g g re g a te  s h a ll b e  c le a n , d ry  a n d  fre e  fro m  d e le te rio u s  m a tte r. If n e c e s s a ry , th e  s u rfa c e  s h a ll b e  s w e p t to  

e n s u re  u n ifo rm  a p p lic a tio n  o f th e  k e v  a g g re g a te s . T h e  e n tire  s u rfa c e  s h a ll th e n  b e  ro lle d  w ith  a  8 -1 0  to n n e s  S m o o th -w h e e l s te e l 

ro lle r in  a c c o rd a n c e  w ith  C la u s e  5 0 6.3 .5 . W h ile  ro llin g  is  in  p ro g re s s , a d d itio n a l k e y  a g g re g a te s , w h e re  re q u ire d , s h a ll b e  s p re a d  

b y  h a n d . R o llin g  s h a ll c o n tin u e  u n til th e  e n tire  c o u rs e  is  th o ro u g h ly  c o m p a c te d  a n d  th e  k e y  a g g re g a te s  a re  firm ly  in  p o s itio n . 

 

506.4. Su rface F inish and Q u ality  Control 

T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2. a ll m a te ria ls  s h a ll c o m p ly  w ith  th e  

re q u ire m e n ts  o f th e  re le v a n t p ro v is io n s  in  S e c tio n  9 0 0  o f th e  s p e c ific a tio n s . 
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506.5. F inal su rfacing : T h e  b u ilt-u p -s p ra y -g ro u t s h a ll b e  p ro v id e d  w ith  fin a l s u rfa c in g  w ith in  a  m a x im u m  o f 48  h o u rs  . If th e re  is  

to  b e  a n y  d e la y , th e  c o u rs e  s h a ll b e  c o v e re d  b y  a  s e a l c o a t to  th e  re q u ire m e n t o f C la u s e  5 1 3  b e fo re  it is  o p e n  to  tra ffic  . W h e re  

th e  s e a l c o a t is  re q u ire d  a s  a  re s u lt o f th e  s e le c te d  m e th o d  o f p e rfo rm in g  th is  o p e ra tio n , th e n  it s h a ll b e  c o n s id e re d  in c id e n ta l to  

th e  w o rk  a n d  s h a ll n o t b e  p a id  fo r s e p a ra te ly . 

 

506-6. Arrang ements for Traffic 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n t o f tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

506.7. M easu rement for Pay ment 

B u ilt-u p  s p ra y  g ro u t s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  in  s q u a re  m e tre s . 

 

506.8. Rate 

T h e  c o n tra c t u n it ra te  fo r b u ilt-u p  s p ra y  g ro u t s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  a s  s p e c ifie d  . T h e  

ra te  s h a ll in c lu d e  fo r , b u t n o t n e c e s s a rily  lim ite d  to  th e  l c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i). 

 

507. D ENSE GRAD ED  BITU M INO U S M ACAD AM  

507.1. Scope 

 

T h is  c la u s e  s p e c ifie s  th e  c o n s tru c tio n  o f D e n s e  g ra d e d  b itu m in o u s  m a c a d a m ,(D B M ), fo r u s e  m a in ly , b u t n o t e x c lu s iv e ly , in  

b a s e /b in d e r a n d  p ro file  c o rre c tiv e  c o u rs e s . D B M  is  a ls o  in te n d e d  fo r u s e  a s  ro a d  b a s e  m a te ria l. T h is  w o rk  s h a ll c o n s is t o f 

c o n s tru c tio n  in  a  s in g le  o r m u ltip le  la y e rs  o f D B M  o n  a  p re v io u s ly  p re p a re d  b a s e  o r s u b -b a s e . T h e  th ic k n e s s  o f a  s in g le  la y e r 

s h a ll b e  c  5 0  m m  to  1 0 0  m m .  

 

507.2. M aterials 

 

507.2.1. Bitu men: T h e  b itu m e n  s h a ll b e  p a v in g  b itu m e n  o f P e n e tra tio n  G ra d e  c o m p ly in g  w ith  In d ia n  S ta n d a rd  S p e c ific a tio n s  fo r 

"P a v in g  B itu m e n " IS : 7 3  a n d  o f p e n e tra tio n  in d ic a te d  in  a ta b le  5 0 0 -1 0  fo r d e n s e  B itu m in o u s  m a c a d a m , o r th is  b itu m e n  a s  

m o d ifie d  b y  o n e  o f th e  m e th o d s  p ro v id e d  in  c la u s e  5 21 , o r a s  o th e rw is e  s p e c ifie d  in  th e  c o n tra c t. G u id a n c e  o n  th e  s e le c tio n  o f a n  

a p p ro p ria te  g ra d e  o f b itu m e n  is  g iv e n  T h e  m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f B itu m in o u s  w o rk s . 

 

507.2.2. Coarse ag g reg ates : T h e  c o a rs e  a g g re g a te s  s h a ll c o n s is t o f c ru s h e d  ro c k , c ru s h e d  g ra v e l o r o th e r h a rd  m a te ria l 

re ta in e d  o n  th e  2.3 6 m m  s ie v e . T h e y  s h a ll b e  c le a n , h a rd , d u ra b le , o f c u b ic a l s h a p e  , fre e  fro m  d u s t a n d  s o ft fria b le  m a tte r , 

o rg a n ic  o r o th e r d e le te rio u s  s u b s ta n c e s . W h e re  th e  c o n tra c to r’s  s e le c te d  s o u rc e  o f a g g re g a te  h a v e  p o o r a ffin ity  fo r b itu m e n  , a s  

a  c o n d itio n  fo r th e  a p p ro v a l o f th a t s o u rc e ,th e  b itu m e n  s h a ll b e  tre a te d  w ith  a n  a p p ro v e d  a n ti- s trip p in g  a g e n t ,a s  p e r th e  

m a n u fa c tu re r’s re c o m m e n d a tio n s , w ith o u t a d d itio n a l p a y m e n t. B e fo re  a p p ro v a l o f th e  s o u rc e , th e  a g g re g a te s  s h a ll b e  te s te d fo r 

s trip p in g  . T h e  a g g re g a te s  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  s p e c ifie d  in  T a b le  5 0 0 -8  fo r d e n s e b itu m in o u s  m a c a d a m .. 

 

W h e re  c ru s h e d  g ra v e l is  p ro p o s e d  to  b e  u s e d , n o t le s s  th a n  9 0  p e r c e n t b y  w e ig h t o f th e  c ru s h e d  m a te ria l re ta in e d  o n  4.7 5  m m  

s ie v e  s h a ll h a v e  a t Ie a s t tw o  fra c tu re d  fa c e s . 
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507.2.3.F ine ag g reg ates: F in e  a g g re g a te s  s h a ll c o n s is ts  o f c ru s h e d  o r n a tu ra lly  o c c u rrin g  m in e ra l m a te ria l, o r a  c o m b in a tio n  o f 

th e  tw o ,p a s s in g  th e  2.3 6 m m  s ie v e  a n d  re ta in e d  o n  th e  7 5  m ic ro n  s ie v e . T h e y  s h a ll b e  c le a n , h a rd , d u ra b le , d ry  a n d  fre e  fro m  

d u s t a n d  s o ft fria b le  m a tte r , o rg a n ic  o r o th e r d e le te rio u s  m a tte r. 

 

T h e  fin e  a g g re g a te  s h a ll h a v e  a  s a n d  e q u iv a le n t v a lu e  o f n o t le s s  th a n  5 0  w h e n  te s te d  in  a c c o rd a n c e  w ith  th e  re q u ire m e n t o f IS : 

27 20  (P a rt - 3 7 ). T h e  p la s tic ity  in d e x  o f th e  fra c tio n  p a s s in g  th e  0 .425  m m  s ie v e  s h a ll n o t e x c e e d  4,w h e n  te s te d  in  a c c o rd a n c e  

w ith  IS  27 20 (P a rt 5 ). 

 

TABL E 500-8. PH YSICAL  REQ IREM ENTS F O R CO ARSE AGGREGATES F O R D ENSE 
GRAD ED  BITU M INO U S M ACAD AM  

 

Property  Test specifications 

Cleanliness (du st) Grain siz e analy sis1 M ax  5%  passing  0.075mm siev e. 

Particle shape F la k in e s s  a n d  E lo n g a fio n  In d e x  
(C o m b in e d )2 

M ax  30%  

Streng th*  L o s  A n g e le s  A b ra s io n  v a lu e  3  
A g g re g a te  im p a c t V a lu e 4 

M ax  35%  
M ax  27%  

D u rabilty  Sou ndness 5 
Sodiu m su lpahte  
M ag nesiu m su lphate 

 
M ax  12%  
M ax  18%  

W ater absorption W ater absorption6 M ax  2%  

Stripping  Coating  and stripping  of 
Bitu men Ag g reg ate M ix tu res 7 

M inimu m retained coating  9 5%  

W ater sensitiv ity * *  Retained tensile streng th 8 M in 80%  

 
 

Notes:  1.   IS: 2386 Part 1    5. IS: 2386 Part 5 

2.   IS: 2386 Part 1    6. IS :2386 Part 3 

(the elong ation test to be done only  on non-flak y  ag g reg ates in the sample) 

 

3.   IS: 2386 Part 4*     7. IS: 6241 Part 5 

4.   IS: 2386 Part 4*     8. AASH TO T2 83* *  

*   Ag g reg ates may  satisfy  req u irements of either of the tw o tests. 

* *   The w ater sensitiv ity  test is only  req u ired if the minimu m retained coating  in the stripping  

test is less than 9 5%  

 

507.2.4.  F iller: F ille r s h a ll c o n s is t o f fin e ly  d iv id e d  m in e ra l m a tte r s u c h  a s  ro c k  d u s t, h y d ra te d  lim e  o r c e m e n t a p p ro v e d  

b y  th e  E n g in e e r. 

 

T h e  fille r s h a ll b e  g ra d e d  w ith in  th e  lim its  in d ic a te d  in  T a b le  5 0 0 -9 . 

 

Table 500-9 .GRAD ING REQ U IREM ENTS F O R M INERAL  F IL L ER 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
IS Siev e(mm)   cu mu lativ e per cent passing  by  w eig ht of total ag g reg ate 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.6      100 
0.3      9 5-100 
0.075      85-100 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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T h e  fille r s h a ll b e  fre e  fro m  o rg a n ic  im p u ritie s  a n d  h a v e  a  P la s tic ity  In d e x  n o t g re a te r th a n  4. T h e  P la s tic ity  In d e x  re q u ire m e n t 
s h a ll n o t a p p ly  if fille r is  c e m e n t o r lim e . W h e n  th e  c o a rs e  a g g re g a te  is  g ra v e l, 2 p e r c e n t b y  w e ig h t o f to ta l a g g re g a te , s h a ll b e  
p o rtla n d  c e m e n t o r h y d ra te d  lim e  a n d  th e  p e rc e n ta g e  o f fin e  a g g re g a te  re d u c e d  a c c o rd in g ly . C e m e n t o r h y d ra te d  lim e  is  n o t 
re q u ire d  w h e n  th e  lim e s to n e  a g g re g a te  is  u s e d .W h e re  th e  a g g re g a te s  fa il to  m e e t th e  q u a lific a tio n  re q u ire m e n ts  o f th e  w a te r 
s e n s itiv ity  te s t in  T a b le  5 0 0 -8 , th e n  2 p e r c e n t b y  to ta l w e ig h t o f a g g re g a te  ,o f h y d ra te d  lim e  s h a ll b e  a d d e d  w ith o u t a d d itio n a l 
c o s t.  
 
507.2.5. Ag g reg ate g radating  : W h e n  te s te d  in  a c c o rd a n c e  w ith  IS  23 8 6 P a rt 1  (w e t s ie v in g  m e th o d ), th e  c o m b in e d  g ra d in g  o f 
c o a rs e  a n d  fin e  a g g re g a te s  a n d  a d d e d  fille r fo r th e  p a rtic u la r m ix tu re  s h a ll fa ll w ith in  th e  lim its  s h o w n  in  T a b le  5 0 0  -1 0 , fo r d e n s e  
b itu m in o u s  m a c a d a m  g ra d in g  1  o r 2 a s  s p e c ifie d  in  th e  C o n tra c t.T h e  ty p e  a n d  q u a n tity  o f b itu m e n  ,a n d  a p p ro p ria te  th ic k n e s s  , 
a re  a ls o  in d ic a te d  fo r e a c h  m ix tu re  ty p e .. 
 

TABL E 500-10 .CO M PO SITIO N O F  D ENSE GRAD ED  BITU M INO U S M ACAD AM  PAV EM ENT 
L AYERS 

 

Grading  1 2 

Nominal ag g reg ate siz e 40 mm 25 mm 

L ay er thick ness 80-10 mm 50-75 mm 

IS Siev e1(mm) Cu mu lativ e %  by  w eig ht of total ag g reg ate passing  

45 100 - 

37.50 9 5-100 100 

26.5 63-9 3 9 0-100 

19  - 71-9 5 

13.2 55-75 56-80 

9 .5 - - 

4.75 38-54 38-54 

2.36 28-42 28-42 

1.18 - - 

0.6 - - 

0.3 7-21 7-21 

0.15 - - 

0.075 2-8 2-8 

Bitu men content %  by  mass of 
total mix 2 

Bitu men g rade (pen) 

M in.4.0 
 

65 or 9 0 

M in.4.5 
 

65 or 9 0 

 

 
N o te s :  1 .T h e  c o m b in e d  a g g re g a te  g ra d in g  s h a ll n o t v a ry  fro m  th e  lo w  lim it o n  o n e  s ie v e  to  th e  h ig h  lim it o n  th e  a d ja c e n t s ie v e . 
 

2.D e te m in e d  b y  th e  M a rs h a ll m e th o d . 
 

507.3. M ix tu re D esig n 
 
 
507.3.1. Req u irement for the mix tu re: A p a rt fro m  c o n fo rm ity  w ith  th e  g ra d in g  a n d  q u a lity  re q u ire m e n ts  fo r in d iv id u a l 

in g re d ie n ts , th e  m ix tu re  s h a ll m e e t th e  re q u ire m e n ts  s e t o u t in  T a b le  5 0 0 -1 1 . 
 
 

TABL E 5O O -11. REQ U IREM ENTS F O R D ENSE GRAD ED  BITU M INO U S M ACAD AM . 

M inimu m stability  (k N at 60ºC) 9 .0 

M inimu m flow  (mm) 2 

M ax imu m flow  (mm) 4 

Compaction lev el (Nu mber of blow s) 75 blow s on each of the tw o 
faces of the specimen 

Percent V olts 3-6 

 See Table 500-12 below . 

Per cent v oids in mineral ag g reg ate 
(V M A) 

 
65-75 

 Per cent v oids filled w ith Bitu men 
(V F B) 

 
 



100 
T h e  re q u ire m e n ts  fo r m in im u m  p e r c e n t v o id s  in  m in e ra l a g g re g a te  (V M A ) a re  s e t o u t in  T a b le  5 0 0 -1 2 
 

TABL E 500-12. M INM U M  PER CENT V O ID S IN M INERAL  AGGREGATE (V M A) 
 

Nominal 
 

M ax imu m 
 

particle siz e¹ 
(mm) 

 

M inimu m V M A, Per Cent 
 

Related to 
 

D esig n Air V oids, per cent ² 
 

 3.0  4.0  5.0 

9 .5 
 

12.5 
 

14.0 
 

13.0 
 

15.0 
 

14.0 

16.0 
 

15.0 

 
19 .0 

 
25.0 

 
37.5 

 
12.0 

 
11.0 

 
10.0 

 
13.0 

 
12.0 

 
11.0 

 
14.0 

 
13.0 

 
12.0 

 
N o te s :  1 . T h e  n o m in a l m a x im u m  p a rtic le  s iz e  is  o n e  s iz e  la rg e r th a n  th e  firs t s ie v e  to  re ta in  m o re  th a n  

1 0  p e r c e n t. 

2.  In te rp o la te  m in im u m  v o id s  in  th e  m in e ra l a g g re g a te  (V M A ) fo r d e s ig n  a ir v o id s  

v a lu e s  b e tw e e n  th o s e  lis te d . 

507.3.2. Binder content: T h e  b in d e r c o n te n t s h a ll b e  o p tim is e d  to  a c h ie v e  th e  re q u ire m e n ts  o f th e  m ix tu re  s e t o u t in  T a b le  5 0 0 -

1 1  a n d  th e  tra ffic  v o lu m e  s p e c ifie d  in  th e  c o n tra c t. T h e  M a rs h a ll m e th o d  fo r d e te m in in g  th e  o p tim u m  b in d e r c o n te n t s h a ll b e  

a d o p te d , a s  d e s c rib e d  in  T h e  A s p h a lt In s titu te  m a n u a l M S - 2, re p la c in g  th e  a g g re g a te s  re ta in e d  o n  th e  26.5  m m  s ie v e  b y  th e  

a g g re g a te s  p a s s in g  th e  26.5  m m  s ie v e  a n d  re ta in e d  o n  22.4 m m  s ie v e , w h e re  a p p ro v e d  b y  th e  E n g in e e r.  

W h e re  40  m m  d e n s e  b itu m in o u s  m a c a d a m  m ix tu re  is  s p e c ifie d  , th e  m o d ifie d  m a rs h a l m e th o d  d e s c rib e d  in  M S -2 s h a ll 

b e  u s e d  ,T h is  m e th o d  re q u ire s  m o d ifie d  e q u ip m e n t a n d  p ro c e d u re s  ; p a rtic u la rly  th e  m in im u m  s ta b ility  v a lu e s  in  T a b l 5 0 0 -1 1  

s h a ll b e  m u ltip lie d  b y  2.25 ,a n d  th e  m in im u m  flo w  s h a ll b e  3  m m .. 

 

507.3-3. J ob mix  formu la : T h e  C o n tra c to r s h a ll in fo rm  th e  E n g in e e r in  w ritin g , a tle a s t 20  d a y s  b e fo re  th e  s ta rt o f th e  w o rk , o f 

th e  jo b  m ix  fo rm u la  p ro p o s e d  fo r u s e  in  th e  w o rk s  a n d  s h a ll g iv e  th e  fo llo w in g  d e ta ils :  

(i) S o u rc e  a n d  lo c a tio n  o f a ll m a te ria ls ;  

(ii) P ro p o rtio n s  o f a ll m a te ria ls  e x p re s s e d  a s  fo llo w s  w h e re  e a c h  is  a p p lic a b le : 

(a ) B in d e r ty p e , a n d  p e rc e n ta g e  b y  w e ig h t o f to ta l m ix tu re ; 

(b ) C o a rs e  a g g re g a te /F in e  a g g re g a te /.M in e ra l fille r a s  p e rc e n ta g e  b y  w e ig h t o f to ta l a g g re g a te  in c lu d in g  m in e ra l fille r; 
(iii) A  s in g le  d e fin ite  p e rc e n ta g e  p a s s in g  e a c h  s ie v e  fo r th e  m ix e d  a g g re g a te ; 

(iv ) T h e  in d iv id u a l g ra d in g s  o f th e  in d iv id u a l a g g re g a te  fra c tio n s , a n d  th e  p ro p o rtio n  o f e a c h  in  th e  c o m b in e d  g ra d in g  . 
(v ) T h e  re s u lts  o f te s ts  e n u m e ra te d  in  T a b le  5 0 0  -1 1  a s  o b ta in e d  b y  th e  C o n tra c to r; 

(v i) W h e re  th e  m ix e r is  a  b a tc h  m ix e r, th e  in d iv id u a l w e ig h t o f e a c h  ty p e  o f a g g re g a te  , a n d  b in d e r p e r b a tc h . 

(v ii) T e s t re s u lts  o f p h y s ic a l c h a ra c te ris tic s  o f a g g re g a te s  to  b e  u s e d ; 

(v iii) M ix in g  te m p e ra tu re  a n d  c o m p a c tin g  te m p e ra tu re . 
 

 

 

 



1 0 1  

 

W h ile  e s ta b lis h in g  th e  jo b  m ix  fo rm u la , th e  C o n tra c to r s h a ll e n s u re  th a t it is  b a s e d  o n  a  c o rre c t a n d  tru ly  re p re s e n ta tiv e  

s a m p le  o f th e  m a te ria ls  th a t w ill a c tu a lly  b e  u s e d  in  th e  w o rk  a n d  th a t th e  m ix tu re  a n d  its  d iffe re n t in g re d ie n ts  s a tis fy  th e  p h y s ic a l 

a n d  s tre n g th  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s . 

A p p ro v a l o f th e  jo b  m ix  fo rm u la  s h a ll b e  b a s e d  o n  in d e p e n d e n t te s tin g  b y  th e  E n g in e e r fo r w h ic h  s a m p le s  o f a ll 

in g re d ie n ts  o f th e  m ix  s h a ll b e  fu rn is h e d  b y  th e  C o n tra c to r a s  re q u ire d  b y  th e  E n g in e e r.  

T h e  a p p ro v e d  jo b  m ix  fo rm u la  s h a ll re m a in  e ffe c tiv e  u n le s s  a n d  u n til a  re v is e d  J o b  m ix  fo rm u la  a p p ro v e d . S h o u ld  a  

c h a n g e  in  th e  s o u rc e  o f m a te ria ls  b e  p ro p o s e d , a  n e w  jo b  m ix  fo rm u la  s h a ll b e  fo rw a rd e d  to  th e  E n g in e e r fo r a p p ro v a l b e fo re  

p la c in g  o f th e  m a te ria l . 

507-3.4. Plant Trials - Permissible v ariation in job mix  formu la: On c e  th e  la b o ra to ry  jo b  m ix  fo rm u la  is  a p p ro v e d , th e  

C o n tra c to r s h a ll c a rry  o u t p la n t tria ls  a t th e  m ix e r to  e s ta b lis h  th a t th e  p la n t c a n  b e  s e t u p  to  p ro d u c e  a  u n ifo rm  m ix  c o n fo rm in g  to  

th e  a p p ro v e d  jo b  m ix  fo rm u la  .T h e  P e rm is s ib le  v a ria tio n s  o f th e  in d iv id u a l p e rc e n ta g e s  o f th e  v a rio u s  in g re d ie n ts  in  th e  a c tu a l 

m ix  fro m  th e  jo b  m ix  fo rm u la  to  b e  u s e d  s h a ll b e  w ith in  th e  lim its  a s  s p e c ifie d  in  T a b le  5 0 0 -1 3 . T h e s e  v a ria tio n s  a re  in te n d e d  to  

a p p ly  to  in d iv id u a l s p e c im e n s  ta k e n  fo r q u a lity  c o n tro l te s ts  in  a c c o rd a n c e  w ith  s e c tio n  9 0 0 . 

 
TABL E 500-13. PERM ISSIBL E V ARIATIO N'S F RO M  TH E J O B M IX  F O RM U L A 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
D escription       Permissible v ariation 

B a s e /b in d e r c o u rs e    w e a rin g  c o u rs e  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
A g g re g a te  p a s s in g  1 9  m m  s ie v e  or larg er ± 8 %  ± 7 %  
 
A g g re g a te  p a s s in g  1 3 .2m m  a n d  9 .5  m m  : ± 7 %  ± 6%  
 
A g g re g a te  p a s s in g  4.7 5  m m  ± 6%  ± 5 %  
 
A g g re g a te  p a s s in g  2.3 6m m ,1 .1 8 m m  ,0 6.m m  . ± 5 %  ± 4%  
 
A g g re g a te  p a s s in g  0 .3 m m  a n d  0 .1 5  m m  ± 4%  ± 3 %  
 
A g g re g a te  p a s s in g  0 .0 7 5 m m  ± 2%  ± 1 .5 %  
 
B in d e r c o n te n t ± 0 .3 %  ± 0 .3 %  
 
M ix in g  te m p e ra tu re  ± 1 0 º  C  ± 1 0 º  C  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 

On c e  th e  p la n t tria ls  h a v e  d e m o n s tra te d  th e  c a p a b ility  o f th e  p la n t , a n d  th e  tria ls  a re  a p p ro v e d  ,th e  la y in g  o p e ra tio n  m a y  
c o m m e n c e . Ov e r th e  p e rio d  o f th e  firs t m o n th  o f p ro d u c tio n  fo r la y in g  o n  th e  w o rk s  ,th e  E n g in e e r s h a ll re q u ire  a d d itio n a l te s tin g  
o f th e  p ro d u c t to  e s ta b lis h  th e  re lia b ilty  a n d  c o n s is ta n c e y  o f th e  p la n t. 

 
507.3.5 L ay ing  trials: On c e  th e  p la n t tria ls  h a v e  b e e n  s u c e s s fu lly  c o m p le te d  a n d  a p p ro v e d  , th e  C o n tra c to r s h a ll c a rry  o u t la y in g  
tria ls , to  d e m o n s tra te  th a t th e  p ro p o s e d  m ix  c a n  b e  s u c c e s s fu lly  la id , a n d  c o m p a c te d  a ll  in  a c c o rd a n c e  w ith  c la u s e  5 0 1 . T h e  
la y in g  tria ls  s h a ll b e  c a rrie d  o u t o n  a  s u ita b le  a re a  w h ic h  is  n o t to  fo rm  p a rt o f th e  w o rk s , u n le s s  s p e c ific a lly  a p p ro v e d  in  w ritin g  b y  
th e  E n g in e e r .T h e  a re a  o f la y in g  tria ls  s h a ll b e  a  m in im u m  o f 1 0 0  s q .m  o f c o n s tru c tio n  s im ila r to  th a t o f th e  p ro je c t ro a d  ,a n d  it 
s h a ll b e  in  a ll re s p e c ts ,p a rtic u la rly  c o m p a c tio n  ,th e  s a m e  a s  th e  p ro je c t c o n s tru c tio n  , o n  w h ic h  th e  b itu m in o u s  m a te ria l is  to  b e  
la id . 
 

T h e  C o n tra c to r s h a ll p re v io u s ly  in fo rm  th e  E n g in e e r o f th e  p ro p o s e d  m e th o d  fo r la y in g  a n d  c o m p a c tin g  th e  m a te ria l.T h e  

p la n t tria ls  s h a ll th e n  e s ta b lis h  if th e  p ro p o s e d  la y in g  p la n t , c o m p a c tio n  p la n t ,a n d  m e th o d o lo g y  is  c a p a b le  o f p ro d u c in g  

s a tis fa c to ry  re s u lts . T h e  d e n s ity  o f th e  fin is h e d  p a v in g  la y e r s h a ll b e  d e te rm in e d  b y  ta k in g  c o re s ,n o  s o o n e r th a n  24 h o u rs  a fte r 

la y in g  , o r b y  o th e r a p p ro v e d  m e th o d .  
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On c e  th e  la y in g  tria ls  h a v e  b e e n  a p p ro v e d  , th e  s a m e  p la n t a n d  m e th o d o lo g y  s h a ll b e  a p p lie d  to  th e  

la y in g  o f th e  m a te ria l o n  th e  p ro je c t, a n d  n o  v a ria tio n  o f e ith e r s h a ll b e  a c c e p ta b le  ,u n le s s  a p p ro v e d  in  w ritin g  b y  th e  E n g in e e r, 

w h o  m a y  a t h is  d is c re tio n  re q u ire  fu rth e r la y in g  tria ls . 

 
507.4.   Constru ction O perations  
507.4.1.  W eather and seasonal limitations: The Prov isions of C la u s e  5 0 1 .5 .1 . s h a ll a p p ly . 
507.4.2.  Preparation of base: T h e  b a s e  o n  w h ic h  D e n s e  g ra d e d  B itu m in o u s  m a te ria l is  to  b e  la id  s h a ll b e  p re p a re d , in  

a c c o rd a n c e  w ith  C la u s e  5 0 1  a n d  9 0 2 a s  a p p ro p ria te , o r a s  d ire c te d  b y  th e  E n g in e e r. T h e  s u rfa c e  s h a ll b e  th o ro u g h ly  s w e p t 

c le a n  b y  m e c h a n ic a l b ro o m  a n d  th e  d u s t re m o v e d  b y  c o m p re s s e d  a ir. In  lo c a tio n s  w h e re  m e c h a n ic a l b ro o m  c a n n o t a c c e s s , 

o th e r a p p ro v e d  m e th o d  s h a ll b e  u s e d  a s  d ire c te d  b y  th e  E n g in e e r. 

507.4.3 Geosy nthetics: W h e re  G e o s y n th e tic s  a re  s p e c ifie d  in  th e  c o n tra c t, th is  s h a ll b e  in  a c c o rd a n c e  w ith  th e  re q u ire m e n ts  

s ta te d  in  c la u s e  7 0 3 . 

507.4.4. Stress absorbing  lay er: W h e re  a  s tre s s  a b s o rb in g  la y e r is  s p e c ifie d  in  th e  c o n tra c t th is  s h a ll b e  in  a c c o rd a n c e  w ith  th e  

re q u ire m e n ts  s ta te d  in  c la u s e  7 0  3 . 

507.4.5. Prime coat: W h e re  th e  m a te ria l o n  w h ic h  th e  d e n s e  b itu m in o u s  m a c a d a m  is  to  b e  la id  is  o th e r th a n  a  b itu m e n  b o u n d  

la y e r, a  p rim e  c o a t s h a ll b e  a p p lie d , a s  s p e c ifie d , in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f c la u s e  5 0 2, o r a s  d ire c te d  b y  th e  

E n g in e e r. 

507.4.6. Tack  coat: W h e re  th e  m a te ria l o n  w h ic h  th e  d e n s e  b itu m in o u s  m a c a d a m  is  to  b e  p la c e d  is  a  b itu m e n  b o u n d  s u rfa c e , a  

ta c k  c o a t s h a ll b e  a p p lie d , a s  s p e c ifie d , in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f c la u s e  503, o r a s  d ire c te d  b y  th e  E n g in e e r. 

507.4.7.M ix ing  and transportation of the mix tu re : T h e  p ro v is io n s  a s  s p e c ifie d  in  c la u s e  5 0 1 .3  a n d  

C la u s e  5 0 4.3 .4 s h a ll a p p ly . 

507.4.8.Spreading : T h e  p ro v is io n s  o f c lu s e s  5 0 1 .5 .3  a n d  5 0 1 .5 .4 s h a ll a p p ly  . 
 
507.4.9 . Rolling  : G e n e ra l p ro v is io n s  o f c la u s e  5 0 1 .6 a n d  5 0 1 .7  s h a ll a p p ly , a s  m o d ifie d  b y  th e  a p p ro v e d  la y in g  tria ls  .T h e  

c o m p a c tio n  p ro c e s s  s h a ll b e  c a rrie d  o u t b y  th e  s a m e  p la n t, a n d  u s in g  th e  s a m e  m e th o d ,a s  a p p ro v e d  in  th e  la y in g  tria ls , w h ic h  

m a y  b e  v a rie d  o n ly  w ith  th e  e x p re s s  a p p ro v a l o f th e  E n g in e e r in  w ritin g  . 

 
507.5 .O pening  to traffic : T h e  n e w ly  la id  s u rfa c e  s h a ll n o t b e  o p e n  to  tra ffic  fo r a tle a s t 24 h o u rs  a fte r la y in g  a n d  th e  c o m p le tio n  

o f c o m p a c tio n  , w ith o u t th e  e x p re s s  a p p ro v a l o f th e  E n g in e e r in  w ritin g . 

 
507.6.Su rface finish and q u ality  control of w ork : 
 
T h e  s u rfa c e  fin is h  o f th e  c o m p le te d  c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2 . A ll m a te ria ls  a n d  

w o rk m a n s h ip  s h a ll c o m p ly  w ith  th e  p ro v is io n s  s e t o u t in  S e c tio n  9 0 0  o f th is  s p e c ific a tio n . 

507.7.Arrang ements for traffic : 
 
D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

507.8.M easu rements for pay ment: 
 
D e n s e  g ra d e d  B itu m in o u s  m a te ria l s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  e ith e r in  c u b ic  m e tre  ,to n s  o r b y  th e  s q u a re  m e tre  a t a  

s p e c ifie d  th ic k n e s s  a s  d e ta ile d  o n  th e  c o n tra c t d ra w in g s  , o r d o c u m e n ts , o r a s  d ire c te d  b y  th e  E n g in e e r . 

 
507.9 . Rates: T h e  c o n tra c t u n it ra te  fo r D e s e  g ra d e d  B itu m in o u s  M a c a d a m  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  a ll 

re q u ire d  o p e ra tio n s  a s  s p e c ifie d , a n d  s h a ll in c lu d e  , b u t n o t n e c e s s a rily  lim ite d  to  a ll c o m p o n e n ts  lis te d  in  c la u s e  5 0 1 .8 .8 .2 (i) to  

(x i). T h e  ra te  s h a ll in c lu d e  th e  p ro v is io n  o f B itu m e n , a t 4.25  p e r c e n t, b y  w e ig h t o f th e  to ta l m ix tu re  . 
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T h e  v a ria n c e  in  a c tu a l p e rc e n ta g e  o f b itu m e n  u s e d  w ill b e  a s s e s s e d  a n d  th e  p a y m e n t a d ju s te d , u p  o r d o w n , a c c o rd in g ly . 

508. SEM I - D ENSE BITU M INO U S CO NCRETE 
508.1. Scope 
 

T h is  c la u s e  s p e c ifie s  th e  c o n s tru c tio n  o f s e m i d e n s e  b itu m in o u s  c o n c re te  fo r ,u s e  in  b in d e r/w e a rin g  a n d  p ro file  

c o rre c tiv e  c o u rs e  .T h is  w o rk  s h a ll c o n s is t o f c o n s tru c tio n  in  a  s in g le  o r m u ltip le  la y e rs  o f s e m i d e n s e  b itu m in o u s  c o n c re te  o n  a  

p re v io u s ly  p re p a re d  b itu m in o u s  b o u n d  s u rfa c e  . A  s in fle  la y e r s h a ll b e  25  m m  to  1 0 0  m m  in  th ic k n e s s  . 

 
508.2 M aterials  
 
508.2.1 .Bitu men : T h e  b itu m e n  s h a ll b e  p a v in g  b itu m e n  o f P e n e tra tio n  G ra d e  c o m p ly in g  w ith  In d ia n  S ta n d a rd  S p e c ific a tio n s  fo r 
"P a v in g  B itu m e n " IS : 7 3  a n d  o f th e  p e n e tra tio n  in d ic a te d  in  ta b le  5 0 0 -1 5 , s e m i d e n s e  b itu m in o u s  c o n c re te , o r th is  b itu m e n  a s  
m o d ifie d  b y  o n e  o f th e  m e th o d s  s p e c ifie d  in  c la u s e  5 21 , o r a s  th e rw is e  s p e c ifie d  in  th e  c o n tra c t. G u id a n c e  o n  th e  s e le c tio n  o f a n  
a p p ro p ria te  g ra d e  o f b itu m e n  is  g iv e n  in  T h e  m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f b itu m in o u s  w o rk s . 
 
508.2.2 Coarse ag g reg ates : The C o a rs e  a g g re g a te  s h a ll b e  g e n e ra lly  a s  s p e c ifie d  in  C la u s e  5 0 7 .2.2 , e x c e p t th a t th e  
a g g re g a te s  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  o f T a b le  5 0 0 -1 4.  
 
508.2.3 F ine ag g reg ates :The F ine a g g re g a te  s h a ll b e  a ll a s  s p e c ifie d  in  Clau se 5 0 7 .2.4 . 
 
508.2.4 F iller : F ille r s h a ll be g e n e ra lly  a s  s p e c ifie d  C la u s e  5 0 7 .2.2. W h e re  th e  a g g re g a te s  fa il to  m e e t th e  re q u ire m e n ts  o f th e  
w a te r s e n s itiv ity  te s t in  T a b le  5 0 0 -1 4 th e n  2 p e r c e n t b y  to ta l w e ig h t o f a g g re g a te  , o f h y d ra te d  lim e  s h a ll b e  a d d e d  to  w ith o u t 
a d d itio n a l c o s t. 
 
508.2.5 Ag g reg ate g rading  and binder content: W h e n  te s te d  in  a c c o rd a n c e  w ith  IS  23 8 6 p a rt-I (w e t s ie v in g  m e th o d ), th e  
c o m b in e d  g ra d in g  o f th e  c o a rs e  a n d  fin e  a g g re g a te s  a n d  a d d e d  fille r s h a ll fa ll w ith in  th e  lim its  s h o w n  in  T a b le  5 0 0 -1 5  fo r 
g ra d in g s  1  o r 2 a s  s p e c ifie d  in  th e  c o n tra c t. 
 
508.3. M IX TU RE D ESIGN 
 
508.3.1.Req u irements for the mix tu re: A p a rt fro m  c o n fo rm ity  w ith  th e  g ra d in g  a n d  q u a lity  re q u ire m e n ts  fo r in d iv id u a l 
in g re d ie n ts  th e  m ix tu re  s h a ll m e e t th e  re q u ire m e n ts  s e t o u t in  T a b le  5 0 0 -1 6. 
 
TABL E 500-14. PH YSICAL  REQ IREM ENTS F O R CO ARSE AGGREGATES F O R SEM I D ENSE BITU M INO U S PAV EM ENT 
L AYERS. 
 
 

Property  Tes t Specification 
Cleanliness(du st) 
Particle shape 
 
Streng th*  
Polishing  
 
D u rability  
 
 
W ater absorption 
Stripping  
 
W ater 
 
Sensitiv ity * *  

 

Grain siz e analy sis 1 
F la k in e s s  a n d  E lo n g a tio n  In d e x  
(c o m b in e d )2 
L o s  A n g e le s  A b ra s io n  v a lu e  3  
Ag g reg ate impact v alu e4. 
Polished stone v alu e5. 
Sou ndness:6 
Sodiu m su lphate 
M ag nesiu m Su lphate 
W ater absorption7 
Coating  and stripping  of Bitu men 
Ag g reg ate M ix tu res9 . 
 
 
Retained Tensile streng th8 

 

M ax  5%  passing  0.075 mm siev e 
M ax  30%  
 
M ax  35%  
M ax  27%  
M in 55 
 
M ax  12%  
M ax  18%  
M ax  2%  
M inimu m retained 
Coating  9 5%  
 
 
M in 80%  

 

 
N o te s :  1 .  IS  :23 8 6 P a rt I    6. IS  :23 8 6 P a rt 5  

2.  IS  :23 8 6 P a rt I    7 . IS  :23 8 6 P a rt 3  
( th e  e lo n g a tio n  te s t m a y  b e  d o n e  o n ly  o n  n o n -fla k y  a g g re g a te s  in  th e  s a m p le ) 
3 .  IS  :23 8 6 P a rt 4*     8 . A A S H T OT 28 3 * *  
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4.  IS  :23 8 6 P a rt 4*     9 . IS :6241  
5 .  B S :8 1 2 P a rt 1 1 4 
 

*  A g g re g a te  m a y  s a tis fy  re q u ire m e n ts  o f e ith e r o f th e s e  tw o  te s ts . 
 
* *  T h e  w a te r s e n s itiv ity  te s t is  o n ly  re q u ire d  if th e  m in im u m  re ta in e d  c o a tin g  in  th e  s trip p in g  te s t is  le s s  th a n  
9 5 % . 
 

T h e  re q u ire m e n ts  fo r m in im u m  p e rc e n t v o id s  in  m in e a l a g g re g a te  (V M A ) a re  s e t o u t in  T a b le  5 0 0 -1 2 
 

508.3.2.Binder Content: T h e  b in d e r c o n te n t s h a ll b e  o p tim is e d  to  a c h ie v e  th e  re q u ire m e n ts  o f th e  m ix tu re  s e t o u t in  ta b le  5 0 0 -

1 6 a n d  th e  tra ffic  v o lu m e  a s  s p e c ifie d  in  th e  c o n tra c t. T h e  m a rs h a ll m e th o d  fo r d e te rm in in g  th e  o p tim u m  b in d e r c o n te n t s h a ll b e  

a d o p te d  a s  d e s c rib e d  in  th e  A s p h a lt In s titu te  m a n u a l M S -  2, re p la c in g  th e  a g g re g a te s  re ta in e d  o n  th e  26.5 m m  s ie v e  a n d  

re ta in e d  o n  th e  22.4m m  s ie v e , w h e re  a p p ro v e d  b y  th e  E n g in e e r. 

 

 
Table 500-15. CO M PO SITIO N O F  SEM I -D ENSE BITU M INO U S CO NCRETE PAV EM ENT L AYERS 
 

G ra d in g  1  2   

N o m in a l a g g re g a te  
s iz e  

1 3  m m   1 0  m m  

L a y e r th ic k n e s s  3 5 -40  m m  25 -3 0 m m  

IS  S ie v e  1  (m m ) c u m u la tiv e  %  b y  w e ig h t o f to ta l a g g re g a te  p a s s in g  
 

45  
 

3 7 .5  
 

26.5  
 

1 9  
 

1 3 .2 
 

9 .5  
 

4.7 5  
 

2.3 6 
 

1 .1 8  
 

0 .6 
 

0 .3  
 

0 .1 5  
 

0 .0 7 5  
 

- 
 
- 
 
- 
 

1 0 0  
 

9 0 -1 0 0  
 

7 0 -9 0  
 

3 5 -5 1  
 

24-3 9  
 

1 5 -3 0  
 
- 
 

9 -1 9  
 
- 
 

3 -8  

- 
 
- 
 
- 
 
- 
 

1 0 0  
 

9 0 -1 0 0  
 

3 5 -5 1  
 

24-3 9  
 

1 5 -3 0  
 
- 
 

9 -1 9  
 
- 
 

3 -8  
 

B itu m e n  c o n te n t %  
b y  m a s s  o f to ta l 

m ix 2 

 
 

M in  4.5  

 
 

M in  5 .0  

B itu m e n  g ra d e  
(p e n ) 

 
65 *  

 
65 *  

 
N o te s :  1 .T h e  c o m b in e d  a g g re g a te  g ra d in g  s h a ll n o t v a ry  fro m  th e  L o w  lim it o n  o n e  s ie v e  to  th e  h ig h  lim it 

   o n  th e  a d ja c e n t s ie v e . 
2.D e te rm in e d  b y  th e  M a rs h a ll m e th o d . 
*  On ly  in  e x c e p tio n a l c irc u m s ta n c e s , 8 0 /1 0 0  p e n e tra tio n  g ra d e  m a y  b e  u s e d , a s  a p p ro v e d  b y  th e   E n g in e e r. 
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Table 500-16: Req u irements for semi dense Bitu minou s Pav ement lay ers 
 

M im u m  S ta b ility  (k N  a t 60 ° C .  8 .2 

M in im u m  flo w (m m )  2 

M in im u m  flo w (m m )  4 

C o m p a c tio n  le v e l (N u m b e r o f b lo w s ) 
 
P e r c e n t a ir v o id s  

7 5  b lo w s  o n  e a c h  o f th e  tw o  fa c e s  
o f th e  s p e c im e n  

3 -5  

P e rc e n t v o id s  in  m in e ra l a g g re g a te (V M A )  S e e  T a b le  5 0 0 -1 2 

P e rc e n t v o id s  fille d  w ith  b itu m e n  (V F B   65 -7 8  

 

 
508.3.3. J ob M ix  F ormu la: T h e  p ro c e d u re  fo r fo rm u la tin g  th e  jo b  m ix  fo rm u la  s h a ll b e  g e n e ra lly  a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .3  

a n d  th e  re s u lts  o f te s ts  e n u m e ra te d  in  ta b le  5 0 0 -1 6 a s  o b ta in e d  b y  th e  c o n tra c to rs . 

 
508.3.4.Plant trials - Permissible v ariation in job M ix  formu la: 
 
T h e  re q u ire m e n ts  fo r p la n t tria ls  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .4 a n d  p e rm is s ib le  lim its  fo r v a ria tio n  a s  s h o w n  in  T a b le  

5 0 0 -1 3 . 

 
508.3.5.L ay ing  trials : T h e  re q u ire m e n ts  fo r la y in g  tria ls  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .5  s h a ll 

a p p ly . 

 
508.4. Constru ction operations 
 
508.4.1.W eather and seasonal limitations: T h e  p ro v is io n s  o f c la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
 
508.4.2. Preparation of base: T h e  s u rfa c e  o n  w h ic h  th e  s e m i D e n s e  B itu m in o u s  M a te ria l is  to  b e  la id  s h a ll b e  p re p a re d  in  

a c c o rd a n c e  w ith  C la u s e  5 0 1  a n d  9 0 2 a s  a p p ro p ria te  ,o r a s  d ire c te d  b y  th e  E n g in e e r. T h e  s u rfa c e  s h a ll b e  th o ro u g h ly  s w e p t 

c le a n  b y  m e c h a n ic a l b ro o m  a n d  d u s t re m o v e d  b y  c o m p re s s e d  a ir. In  lo c a tio n s  w h e re  a  m e c h a n ic a l b ro o m  c a n n o t a c c e s s  , o th e r 

a p p ro v e d  m e th o d s  s h a ll b e  u s e d  a s  d ire c te d  b y  th e  E n g in e e r. 

 
5 0 8 .4.3 .G e o s y n th e tic s : W h e re  g e o s y n th e tic s  a re  s p e c ifie d  in  th e  c o n tra c t th is  s h a ll b e  in  a c c o rd a n c e  w ith  th e  re q u ire m e n ts  

s ta te d  in  c la u s e  7 0 3 . 

 
5 0 8 .4.4. S tre s s  a b s o rb in g  la y e r: W h e re  a  s tre s s  a b s o rb in g  la y e r is  s p e c ifie d  in  th e  c o n tra c t , th is  s h a ll b e  a p p lie d  in  a c c o rd a n c e  

w ith  th e  re q u ire m e n ts  s ta te d  in  c la u s e  5 22. 

 
508.4.5Tack  coat: W h e re  s p e c ifie d  in  th e  c o n tra c t , o r o th e rw is e  re q u ire d  b y  th e  E n g in e e r , a  ta c k  c o a t s h a ll b e  a p p lie d  in  

a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f C la u s e  503. 

 
508.4.6. M ix  ing  and transportation of the mix tu re : T h e  p ro v is io n s  a s  s p e c ifie d  in  c la u s e s  5 0 1 .3  a n d  5 0 1 .4 s h a ll a p p ly . 

 
508.4.7. Spreading : The General prov isions of clau ses 501.5 .3  a n d  5 0 1 .5 .4 s h a ll a p p ly  . 
 
508.4.8Rolling : T h e  G e n e ra l p ro v is io n s  o f c la u s e s  5 0 1 .6 a n d  c la u s e  5 0 1 .7 . s h a ll a p p ly , a s  m o d ifie d  b y  th e  a p p ro v e d  la y in g  

tria ls . T h e  c o m p a c tio n  p ro c e s s  s h a ll b e  c a rrie d  o u t b y  th e  s a m e  p la n t a n d  u s in g  th e  s a m e  m e th o d , a s  a p p ro v e d  in  th e  la y in g  

tria ls  , w h ic h  m a y  b e  v a rie d  o n ly  w ith  th e  e x p re s s  a p p ro v a l o f th e  E n g in e e r in  w ritin g  . 

 
508.5. O pening  to traffic : T h e  n e w ly  la id  s u rfa c e  s h a ll n o t b e  o p e n  to  tra ffic  fo r a tle a s t 24 h o u rs  a fte r la y in g  a n d  th e  c o m p le tio n  

o f c o m p a c tio n  , w ith o u t th e  e x p re s s  a p p ro v a l o f th e  E n g in e e r in  w ritin g . 
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508.6.Su rface finish and q u ality  control : 
 
T h e  s u rfa c e  fin is h  o f th e  c o m p le te d  c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2 . A ll m a te ria ls  a n d  

w o rk m a n s h ip  s h a ll c o m p ly  w ith  th e  p ro v is io n s  s e t o u t in  S e c tio n  9 0 0  o f th is  s p e c ific a tio n . 

 
508.7.Arrang ements for traffic : 
 
D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1 1 2. 

 
508.8. M easu rements for pay ment: 
 
T h e  M e a s u re m e n t s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .8 . 
 
508.8. Rates: T h e  c o n tra c t u n it ra te  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .9 , e x c e p t th a t th e  ra te  s h a ll in c lu d e  th e  p ro v is io n  o f 

B itu m e n  a t 4.7 5  p e r c e n t, b y  w e ig h t o f to ta l m ix tu re  . T h e  v a ria n c e  in  a c tu a l p e rc e n ta g e  o f b itu m e n  u s e d  w ill b e  a s s e s s e d  a n d  

p a y m e n t a d ju s te d  u p  o r d o w n , a c c o rd in g ly . 

 
509 . BITU M INO U S CO NCRETE 
 
509 .1. Scope 
T h is  c la u s e  s p e c ifie s  th e  c o n s tru c tio n  o f b itu m in o u s  c o n c re te  fo r ,u s e  in  w e a rin g  a n d  p ro file  c o rre c tiv e  c o u rs e  .T h is  w o rk  s h a ll 

c o n s is t in  a  s in g le  o r m u ltip le  la y e rs  o f b itu m in o u s  c o n c re te  o n  a  p re v io u s ly  p re p a re d  b itu m in o u s  b o u n d  s u rfa c e  . A  s in g le  la y e r 

s h a ll b e  25  m m  to  1 0 0  m m  in  th ic k n e s s  . 

 
509 .2 M aterials 
 
509 .2.1 .Bitu men : T h e  b itu m e n  s h a ll b e  p a v in g  b itu m e n  o f P e n e tra tio n  G ra d e  c o m p ly in g  w ith  In d ia n  S ta n d a rd  S p e c ific a tio n s  fo r 

"P a v in g  B itu m e n " IS : 7 3  a n d  o f th e  p e n e tra tio n  in d ic a te d  in  ta b le  5 0 0 -1 8 , fo r b itu m in o u s  c o n c re te , o r th is  b itu m e n  a s  m o d ifie d  b y  

o n e  o f th e  m e th o d s  s p e c ifie d  in  c la u s e  5 21 , o r a s  o th e rw is e  s p e c ifie d  in  th e  c o n tra c t. G u id a n c e  o n  th e  s e le c tio n  o f a n  a p p ro p ria te  

g ra d e  o f b itu m e n  is  g iv e n  in  T h e  m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f b itu m in o u s  w o rk s . 

 
509 .2.2 Coarse ag g reg ates : T h e  C o a rs e  a g g re g a te  s h a ll b e  g e n e ra lly  a s  s p e c ifie d  in  C la u s e  5 0 7 .2.2 , e x c e p t th a t th e  

a g g re g a te s  s h a ll s a tis fy  th e  p h y s ic a l re q u ire m e n ts  o f T a b le  5 0 0  -1 7 . 

 
509 .2.3 F ine ag g reg ates : The F ine a g g re g a te  s h a ll b e  a ll a s  s p e c ifie d  Clau se 5 0 7 .2.3  . 
 
509 .2.4 F iller : F ille r s h a ll be g e n e ra lly  a s  s p e c ifie d  C la u s e  5 0 7 .2.4. W h e re  th e  a g g re g a te s  fa il to  m e e t th e  re q u ire m e n ts  o f th e  

w a te r s e n s itiv ity  te s t in  T a b le  5 0 0 -1 7  th e n  2 p e r c e n t b y  to ta l w e ig h t o f a g g re g a te  , o f h y d ra te d  lim e  s h a ll b e  a d d e d  to  w ith o u t 

a d d itio n a l c o s t. 

 
509 .2.5 Ag g reg ate g rading  and binder content: W h e n  te s te d  in  a c c o rd a n c e  w ith  IS  23 8 6 p a rt-I (w e t g ra d in g  m e th o d ), th e  
c o m b in e d  g ra d in g  o f th e  c o a rs e  a n d  fin e  a g g re g a te s  a n d  a d d e d  fille r s h a ll fa ll w ith in  th e  lim its  s h o w n  in  T a b le  5 0 0 -1 8  fo r 
g ra d in g s  1  o r 2 a s  s p e c ifie d  in  th e  c o n tra c t. 
 
509 .3. M IX TU RE D ESIGN 
 
508.3.1.Req u irements for the mix tu re: A p a rt fro m  c o n fo rm ity  w ith  th e  g ra d in g  a n d  q u a lity  re q u ire m e n ts  fo r in d iv id u a l 
in g re d ie n ts , th e  m ix tu re  s h a ll m e e t th e  re q u ire m e n ts  s e t o u t in  T a b le  5 0 0 -1 9 . T h e  re q u ire m e n ts  fo r m in im u m  p e rc e n t v o id s  in  
m in e ra l a g g re g a te  (V M A ) are set ou t in Table 500-12 
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508.3.2.Binder Content: T h e  b in d e r c o n te n t s h a ll b e  o p tim is e d  to  a c h ie v e  th e  re q u ire m e n ts  o f th e  m ix tu re  s e t o u t in  ta b le  5 0 0 -
1 9  a n d  th e  tra ffic  v o lu m e  a s  s p e c ifie d  in  th e  c o n tra c t. T h e  M a rs h a ll m e th o d  fo r d e te rm in in g  th e  o p tim u m  b in d e r c o n te n t s h a ll b e  
a d o p te d  a s  d e s c rib e d  in  th e  A s p h a lt In s titu te  m a n u a l M S - 2,  re p la c in g  th e  a g g re g a te s  re ta in e d  o n  th e  26.5 m m  s ie v e  a n d  
re ta in e d  o n  th e  22.4m m  s ie v e , w h e re  a p p ro v e d  b y  th e  E n g in e e r. 
 
509 .3.3. J ob M ix  F ormu la: T h e  p ro c e d u re  fo r fo rm u la tin g  th e  jo b  m ix  fo rm u la  s h a ll b e  g e n e ra lly  a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .3  
a n d  th e  re s u lts  o f te s ts  e n u m e ra te d  in  ta b le  5 0 0 -1 9  a s  o b ta in e d  b y  th e  c o n tra c to rs .  
 
TABL E 500-17. PH YSICAL  REQ IREM ENTS F O R CO ARSE AGGREGATES F O R BITU M INO U S CO NCRETE PAV EM ENT 
L AYERS. 
 

Property  Tes t Specification 

Cleanliness(du st) 
 
Particle shape 
 
 
Streng th*  
 
Polishing  
 
D u rability  
 
 
 
W ater absorption 
Stripping  
 
 
 
W ater 
Sensitiv ity * *  
 

Grain siz e analy sis 1 
 
F la k in e s s  a n d  E lo n g a tio n  In d e x  
 
 
L o s  A n g e le s  A b ra s io n  v a lu e  3  
Ag g reg ate impact v alu e4. 
Polished stone v alu e5. 
 
Sou ndness:6 
Sodiu m su lphate 
M ag nesiu m Su lphate 
 
W ater absorption7 
Coating  and stripping  of 
Bitu men 
Ag g reg ate M ix tu res9 . 
 
Retained Tensile streng th8 
 

M ax  5%  passing  0.075 mm siev e 
 
M ax  30%  
(c o m b in e d )2 
 
M ax  30%  
M ax  24%  
M in 55 
 
 
M ax  12%  
M ax  18%  
 
M ax  2%  
M inimu m retained 
Coating  9 5%  
 
 
M in 80%  
 

 

 
N o te s :  1 .  IS  :23 8 6 P a rt I    6. IS  :23 8 6 P a rt 5  

2.  IS  :23 8 6 P a rt I    7 . IS  :23 8 6 P a rt 3  
( th e  e lo n g a tio n  te s t m a y  b e  d o n e  o n ly  o n  n o n -fla k y  a g g re g a te s  in  th e  s a m p le ) 
3 .  IS  :23 8 6 P a rt 4*     8 . A A S H T OT 28 3 * *  
4.  IS  :23 8 6 P a rt 4*     9 . IS :6241  
5 .  B S :8 1 2 P a rt 1 1 4 
 

*  A g g re g a te  m a y  s a tis fy  re q u ire m e n ts  o f e ith e r o f th e s e  tw o  te s ts . 
* *  T h e  w a te r s e n s itiv ity  te s t is  o n ly  re q u ire d  if th e  m in im u m  re ta in e d  c o a tin g  in  th e  s trip p in g  te s t is  le s s  th a n  
9 5 % . 

 
509 .3.4.Plant trials - Permissible v ariation in job M ix  formu la: 
T h e  re q u ire m e n ts  fo r p la n t tria ls  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .4 a n d  p e rm is s ib le  lim its  fo r v a ria tio n  a s  s h o w n  in  T a b le  
5 0 0 -1 3 . 
 
508.3.5.L ay ing  trials : T h e  re q u ire m e n ts  fo r la y in g  tria ls  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .3 .5 . 
 
509 .4. Constru ction operations 
 
509 .4.1.W eather and seasonal limitations: T h e  p ro v is io n s  o f c la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
 
 
 
 
 
 
 



1 0 8  
T a b le  5 0 0 -1 8 . C OM P OS IT ION  OF  B IT U M IN OU S  C ON C R E T E  P A V E M E N T  L A Y E R S  
 

G ra d in g  1  2 

N o m in a l a g g re g a te  
s iz e  

1 9  m m  
 

1 3  m m  

L a y e r th ic k n e s s  5 0 -65  m m  3 0 -45  m m  

IS  S ie v e  1  (m m ) C u m u la tiv e  %  b y  w e ig h t o f to ta l a g g re g a te  p a s s in g  

45  
 

3 7 .5  
 

26.5  
 

1 9  
 

1 3 .2 
 

9 .5  
 

4.7 5  
 

2.3 6 
 

1 .1 8  
 

0 .6 
 

0 .3  
 

0 .1 5  
 

0 .0 7 5  
 

- 
 
- 
 

1 0 0  
 

7 9 -1 0 0  
 

5 9 -7 9  
 

5 2-7 2 
 

3 5 -5 5  
 

28 -44 
 

20 -3 4 
 

1 5 -27  
 

1 0 -20  
 

5 -1 3  
 

2-8  
 

- 
 
- 
 
- 
 

1 0 0  
 

7 9 -1 0 0  
 

7 0 -8 8  
 

5 3 -7 1  
 

42-5 8  
 

3 4-48  
 

26-3 8  
 

1 8 -28  
 

1 2-20  
 

4-1 0  
 

B itu m e n  c o n te n t %  
b y  m a s s  o f to ta l 

5 .0  –  6.0  
 

5 .0  – 7 .0  
 

m ix 2   
B itu m e n  g ra d e  

(p e n ) 
65  

 
65  

 

 
N o te s :  1 .T h e  c o m b in e d  a g g re g a te  g ra d in g  s h a ll n o t v a ry  fro m  th e  L o w  lim it o n  o n e  s ie v e  to  th e  h ig h  lim it 

    o n  th e  a d ja c e n t s ie v e . 
2.D e te rm in e d  b y  th e  M a rs h a ll m e th o d . 
 

Table 500-19 : Req u irements for Bitu minou s Pav ement lay ers 
 

M im u m  S ta b ility  (k N  a t 60 ° C . 9 .0  

M in im u m  flo w (m m ) 2 

M in im u m  flo w (m m ) 4 

C o m p a c tio n  le v e l (N u m b e r o f b lo w s ) 
 
P e r c e n t a ir v o id s  

7 5  b lo w s  o n  e a c h  o f th e  tw o  fa c e s  
o f th e  s p e c im e n  

3 -6 

P e r c e n t v o id s  in  m in e ra l a g g re g a te (V M A ) S e e  T a b le  5 0 0  -1 2 

P e r c e n t v o id s  fille d  w ith  b itu m e n  (V F B ) 
 
L o s s  o f s ta b ility  o n  im m e rs io n  in  w a te r a t 60 °C  
 
(A S T M  D  1 0 7 5 ) 
 

65  – 7 5  
 

M in .7 5  p e r c e n t 
 

R e ta in e d  s tre n g th  

 
509 .4.2.  Preparation of base: T h e  s u rfa c e  o n  w h ic h  th e  B itu m in o u s  c o n c re te  is  to  b e  la id  s h a ll b e  p re p a re d  in  

a c c o rd a n c e  w ith  C la u s e  5 0 1  a n d  9 0 2 a s  a p p ro p ria te  ,o r a s  d ire c te d  b y  th e  E n g in e e r. T h e  s u rfa c e  s h a ll b e  th o ro u g h ly              



1 0 9  

 

s w e p t c le a n  b y  a  m e c h a n ic a l b ro o m  a n d  d u s t re m o v e d  b y  c o m p re s s e d  a ir. In  lo c a tio n s  w h e re  a  m e c h a n ic a l b ro o m  c a n n o t 

a c c e s s  , o th e r a p p ro v e d  m e th o d s  s h a ll b e  u s e d  a s  d ire c te d  b y  th e  E n g in e e r. 

 
5 0 9 .4.3 .G e o s y n th e tic s : W here g eosy nthetics are specified in the contract this shall be in accordance w ith the 

req u irements stated in clau se 703. 

 
5 0 9 .4.4. S tre s s  a b s o rb in g  la y e r: W here a stress absorbing  lay er is specified in the contract , this shall be applied in 

accordance w ith the req u irements of clau se 522. 

 
509 .4.5Tack  coat: W h e re  s p e c ifie d  in  th e  c o n tra c t , o r o th e rw is e  re q u ire d  b y  th e  E n g in e e r , a  ta c k  c o a t s h a ll b e  a p p lie d  in  

a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f C la u s e  503. 

509 .4.6. M ix ing  and transportation of the mix tu re : T h e  p ro v is io n s  a s  s p e c ifie d  in  c la u s e s  5 0 1 .3  a n d  5 0 1 .4 s h a ll a p p ly . 

509 .4.7.Spreading : The G e n e ra l p ro v is io n s  o f c la u s e s  5 0 1 .5 .3  a n d  5 0 1 .5 .4 s h a ll a p p ly  . 
 
509 .4.8.Rolling : T h e  G e n e ra l p ro v is io n s  o f c la u s e s  5 0 1 .6 a n d  c la u s e  5 0 1 .7 . s h a ll a p p ly , a s  m o d ifie d  b y  

th e  a p p ro v e d  la y in g  tria ls . 

509 .5. O pening  to traffic : T h e  n e w ly  la id  s u rfa c e  s h a ll n o t b e  o p e n  to  tra ffic  fo r a tle a s t 24 h o u rs  a fte r la y in g  a n d  th e  c o m p le tio n  

o f c o m p a c tio n  , w ith o u t th e  e x p re s s  a p p ro v a l o f th e  E n g in e e r in  w ritin g . 

509 .6.Su rface finish and q u ality  control : 
T h e  s u rfa c e  fin is h  o f th e  c o m p le te d  c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2 . A ll m a te ria ls  a n d  

w o rk m a n s h ip  s h a ll c o m p ly  w ith  th e  p ro v is io n s  s e t o u t in  S e c tio n  9 0 0  o f th is  s p e c ific a tio n .  

509 .7.Arrang ements for traffic : 
 
D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f  
 
C la u s e  1 1 2. 
 
509 .8.M easu rements for pay ment: 
 
T h e  M e a s u re m e n t s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .8 . 
 
509 .9 . Rates: 
 
T h e  c o n tra c t u n it ra te  s h a ll b e  a ll a s  s p e c ifie d  in  c la u s e  5 0 7 .9 , e x c e p t th a t th e  ra te  s h a ll in c lu d e  th e  p ro v is io n  o f B itu m e n  a t 5 .0  

p e r c e n t, b y  w e ig h t o f to ta l m ix tu re  . T h e  v a ria n c e  in  a c tu a l p e rc e n ta g e  o f b itu m e n  u s e d  w ill b e  a s s e s s e d  a n d  th e  p a y m e n t 

a d ju s te d  u p  o r d o w n , a c c o rd in g ly . 

 
510.   SU RF ACE D RESSING 
 
510.1. Scope 
T h is  w o rk  s h a ll c o n s is t o f th e  a p p lic a tio n  o f o n e  c o a t o r tw o  c o a ts  o f s u rfa c e  d re s s in g , e a c h  c o a t c o n s is tin g  o f a  lay er of 

b itu m in o u s  b in d e r s p ra y e d  o n  a  p re v io u s ly  p re p a re d  b a s e  , fo llo w e d  b y  a  c o v e r o f s to n e  c h ip s  ro lle d  in  to  fo rm  a  w e a rin g  c o u rs e  

to  th e  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s .F o r in fo rm a tio n  o n  th e  D e s ig n  o f s u rfa c e  d re s s in g  re fe r to  th e  m a n u a l fo r 

C o n s tru c tio n  a n d  s u p e rv is io n  o f b itu m in o u s  w o rk s . 

 
510.2. M aterials 
 
510.2.1.  Binder : T h e  b in d e r s h a ll h a v e  a  k in e m a tic  v is c o s ity  ly in g  in  th e  ra n g e  1  ×  (1 0 )4 ×  7  x  (1 0 )5  c e n tis to k e s  a t th e  

e x p e c te d  ra n g e  o f ro a d  s u rfa c e  te m p e ra tu re s  a t th e  c o n s tru c tio n  s ite  d u rin g  th e  p e rio d  o f la y in g  . T h e  ty p e  o f b in d e r to  b e  u s e d  

w ill b e  s ta te d  in  th e  C o n tra c t d o c u m e n ts  a n d  s h a ll c o m p ly  w ith  o n e  o f th e  fo llo w in g  ; 



1 1 0  
P a v in g  B itu m e n     IS :7 3  
B itu m e n  E m u ls io n    IS :8 8 8 7  
 

 
510.2.2.  Ag g reg ates : T h e  c h ip s  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  5 0 4.2.2 e x c e p t th a t th e ir w a te r a b s o rp tio n  

s h a ll b e  re s tric te d  to  a  m a x im u m  o f I p e r c e n t a n d  th e y  s h a ll h a v e  a  P o lis h e d  s to n e  V a lu e , a s  m e a s u re d  by  the method g iv en in 

B S  8 1 2 (P a rt 1 1 4), o f n o t le s s  th a n  60 . T h e  c h ip s  shall b e  s in g le  s iz e d  , c le a n , h a rd  ,d u ra b le  ,o f c u b ic a l s h a p e  , fre e  fro m  d u s t 

a n d  s o ft fria b le  m a tte r, o rg a n ic  o r o th e r d e le te rio u s  m a tte r a ls o  c o n fo rm in g  to  o n e  o f th e e  g ra d in g s  g iv e n  in  T a b le  5 0 0  – 21 . 

 
510.2.3.  R a te s  o f s p re a d  o f b in d e r a n d  c h ip s : F o r th e  p u rp o s e  o f p ric in g  th e  b ill o f q u a n titie s  th e  

ra te s  o f s p re a d  g iv e n  in  T a b le  5 0 0 -20  s h a ll b e  p ric e d  . 
 

T A B L E  5 0 0 -20 : N OM IN A L  R A T E S  OF  S P R E A D  F OR  B IN D E R  A N D  C H IP P IN G S (1 ) 
 

N o m in a l c h ip p in g  s iz e  
 

m m  

B in d e r (P e n e tra tio n  g ra d e  
B itu m e n ) 

K g /m 2 

C h ip s  
 

C u .m /m 2 

1 9  
1 3  
1 0  
6 

1 .2 
1 .0 0  
0 .9  

0 .7 5  

0 .0 1 5  
0 .0 1 0  
0 .0 0 8  
0 .0 0 4 

 
N o te :-  (1 ) T h e  ra te s  o f s p re a d  a re  fo r p ric in g  p u rp o s e  –  s e e  c la u s e  5 1 0 .2.3  a n d  c la u s e  5 1 0 .8 . 

(2) –  F o r e m u ls io n  , th e s e  ra te s  o f s p re a d  a re  fo r th e  re s id u a l b itu m e n  a n d  a p p ro p ria te  a d ju s tm e n t          m u s t b e  m a d e  
to  d e te rm in e  th e  to ta l q u a n tity . 

(3 ). R e fe r to  m a n u a l fo r C o n s tru c tio n  a n d  s u p e rv is io n  o f b itu m in o u s  w o rk s  fo r th e  p ro c e d u re  o f d e te rm in in g  th e  ra te s  o f 
s p re a d  o f b in d e r a n d  c h ip s . 
 

510.2.4. Anti stripping  ag ent : W h e re  th e  p ro p o s e d  a g g re g a te  fa ils  to  p a s s  th e  s trip p in g  te s t th e n  a n  a p p ro v e d  a d h e s io n  a g e n t 

(A p p e n d ix  5  fo r d e ta ils  ) m a y  b e  a d d e d  to  th e  b in d e r in  a c c o rd a n c e  w ith  th e  m a n u fa c tu re r’s  in s tru c tio n s . T h e  e ffe c tiv e n e s s  o f th e  

p ro p o s e d  a n tis trip p in g  a g e n t m u s t b e  d e m o n s tra te d  b y  th e  c o n tra c to r , b e fo re  a p p ro v a l b y  th e  E n g in e e r. 

 
510.2.5 Pre-coated chips: A s  a n  a lte rn a tiv e  to  th e  u s e  o f a n  a d h e s io n  a g e n t th e  c h ip s  m a y  b e  p re -c o a te d  b e fo re  th e y  a re  

s p re a d  e x c e p t w h e n  th e  s p ra y e d  b in d e r film  is  a  b itu m e n  e m u ls io n . P re -c o a tin g  th e  c h ip s  m a y  b e  c a rrie d  o u t in  a n y  o n e  o f th e  

tw o  m e th o d s ; 

 

a). Mix ing them with 0.75 to 1.0 percent of pav ing bitumen by weight of chips in a suitable mix er, the chips 

being heated to 16 0° C and the bitumen to its application temperature. The Pre-coated chips shall be allowed 

to cure for at least one week or until they become non sticky and can be spread easily. 

b ). S p ra y in g  th e  c h ip s  w ith  a  lig h t a p p lic a tio n  o f c re s o te , d ie s e l o il o r k e ro s e n e  a t a m b ie n t 

te m p e ra tu re  .T h is  s p ra y in g  c a n  b e  d o n e  in  a  c o n c re te  m ix e r o r o n  a  b e lt c o n v e y in g  th e  c h ip s  fro m  

s to c k p ile  to  g rittin g  lo rrie s . 

 
510.3.   Constru ction operations 
 
510.3.1.W eather and seasonal limitations: C la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
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TABL E 500-21. GRAD ING REQ U IREM ENTS F O R CH IPS F O R SU RF ACE D RESSING 

IS  S ie v e  
D e s ig n a tio n  

m m  

C u m u la tiv e  p e rc e n t b y  w e ig h t o f to ta l a g g re g a te  p a s s in g  fo r th e  fo llo w in g  
n o m in a l s iz e s  (m m ) 

 

1 9  1 3  1 0  6 

26.5  
 

1 9 .0  
 

1 3 .2 
 

9 .5  
 

6.3  
 

4.7 5  
 

3 .3 5  
 

2.3 6 
 

0 .60  
 

0 .0 7 5  
 

m in im u m  65 %  b y  
w e ig h t o f 
a g g re g a te  

1 0 0  
 

8 5 -1 0 0  
 

0 -40  
 

0 -7  
 
- 
 
- 
 
- 
 

0 -2 
 
- 
 

0 -1 .5  
 

p a s s in g  1 9  m m  
re ta in e d  1 3 .2m m  

 

- 
 

1 0 0  
 

8 5 -1 0 0  
 

0 -40  
 

0 -7  
 
- 
 
- 
 

0 -2 
 
- 
 

0 -1 .5  
 

p a s s in g  1 3 .2 m m  
re ta in e d  9 .5  m m  

 

- 
 
- 
 

1 0 0  
 

8 5 -1 0 0  
 

0 -3 5  
 

0 -1 0  
 
- 
 

0 -2 
 
- 
 

0 -1 .5  
 

p a s s in g  9 .5  m m  
re ta in e d  6.3  m m  

 

- 
 
- 
 
- 
 

1 0 0  
 

8 5 -1 0 0  
 
- 
 

0 -3 5  
 

0 -1 0  
 

0 -2 
 

0 -1 .5  
 

p a s s in g  6.3  m m  
re ta in e d  3 .3 5  

m m  
 
510.3.2.  Preparation of base : T h e  b a s e  o n  w h ic h  th e  s u rfa c e  d re s s in g  is  to  b e  la id  s h a ll b e  p re p a re d , s h a p e d  a n d  
c o n d itio n e d  to  th e  s p e c ifie d  lin e s , g ra d e  a n d  c ro s s -s e c tio n  in  a c c o rd a n c e  w ith  C la u s e  5 0 1  a n d  a s  d ire c te d  b y  th e  E n g in e e r. 
P rim e  c o a t, w h e re  n e e d e d , s h a ll b e  p ro v id e d  a s  p e r C la u s e  5 0 2 o r a s  d ire c te d  b y  th e  E n g in e e r. W h e re  th e  e x is tin g  s u rfa c e  
s h o w s  s ig n s  o f fa ttin g  u p , th e  e x c e s s  b itu m e n  s h a ll b e  re m o v e d  b y  b u rn in g  o ff, o r m a n u a lly  a s  s p e c ifie d  in  th e  c o n tra c t o r a s  
d ire c te d  b y  th e  E n g in e e r . T h e  b itu m in o u s  s u rfa c e  to  b e  d re s s e d  s h a ll b e  th o ro u g h ly  c le a n e d  e ith e r b y  u s in g  a  m e c h a n ic a l b ro o m  
/ c o m p re s s e d  a ir, o r a n y  o th e r a p p ro v e d  e q u ip m e n t/ m e th o d  a s  s p e c ifie d  in  th e  c o n tra c t o r b y  th e  E n g in e e r. T h e  p re p a re d  
s u rfa c e  s h a ll b e  d u s t fre e , c le a n  a n d  d ry , (e x c e p t in  th e  c a s e  o f c a tio n ic  e m ls io n  w h e re  th e  s u rfa c e  s h a ll b e  d a m p ). 
 
510.3.3.  Application of binder: T h e  e q u ip m e n t a n d  g e n e ra l p ro c e d u re s  s h a ll b e  in  a c c o rd a n c e  w ith  th e  m a n u a l fo r 
c o n s tru c tio n  a n d  s u p e rv is io n  o f B itu m in o u s  w o rk s . T h e  a p p lic a tio n  te m p e ra tu re  fo r th e  g ra d e  o f b in d e r u s e d  s h a ll b e  a s  g iv e n  in  
T a b le  5 0 0 -22 a n d  th e  ra te  o f s p ra y  a s  g iv e n  in  5 1 0 .2.3  . 
 

TABL E 500-22. SPRAYING TEM PERATU RES F O R BIND ERS 

Binder g rades W hirling  spray  jets Slot jets 

M in° C M ax  °C M in °C M ax  °C 

Penetration g rades 
 
400/500 
 
280/320 
 
180/200 
 
80/100 

 
 
160 
 
165 
 
170 
 
180 

 

 
 
170 
 
175 
 
19 0 
 
200 

 

 
 
140 
 
150 
 
155 
 
165 

 

 
 
150 
 
160 
 
165 
 
175 

 

 
510.3.4.  Application of stone clipping s: T h e  e q u ip m e n t a n d  g e n e ra l p ro c e d u re s  s h a ll b e  in  a c c o rd a n c e  w ith  th e  

m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f B itu m in o u s  w o rk s . F o r re la tiv e ly  s m a ll a re a  o f s u rfa c e  d re s s in g , c a re fu l a p p lic a tio n  o f 

c h ip s  b y  h a n d  m a y  b e  a c c e p ta b le  if a p p ro v e d  b y  th e  E n g in e e r. T h e  ra te  o f a p p lic a tio n  o f c h ip s  s h a ll b e  a s  d e te rm in e d  b y  th e  

p ro c e d u re  g iv e n  in  th e  m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f B itu m in o u s  w o rk s . Im m e d ia te ly                                               
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a fte r th e  a p p lic a tio n  o f th e  b in d e r, c le a n , d ry  c h ip s  ( in  c a s e  o f e m u ls io n  b in d e r, th e  c h ip p in g s  m a y  b e  d a m p ) s h a ll b e  s p re a d  

u n ifo rm ly  o n  th e   u rfa c e  s o  a s  to  c o v e r th e  s u rfa c e  c o m p le te ly  w ith  a  s in g le  la y e r o f c h ip s   

 
510.3.5.  Rolling : R o llin g  o f th e  c h ip s  s h o u ld  p re fe ra b ly  b e  c a rrie d o u  b y  a  p n e u m a tic  ty re d  ro lle r in  a c c o rd a n c e  w ith  

c la u s e  5 0 1 .6 a n d  c la u s e  5 0 1 .7 . T ra d itio n a l s te e l w h e e le d  ro lle rs  te n d  to  c ru s h  th e  a g g re g a te s  a n d  if th e ir u s e  c a n n o t b e  a v o id e d  

th e ir w e ig h t s h o u ld  b e  lim ite d  to  8  to n n e s  . R o llin g  s h a ll c o m m e n c e  a t th e  e d g e s  a n d  p ro g re s s  to w a rd s  th e  c e n tre  e x c e p t in  s u p e r 

e le v a te d  a n d  u n i-d ire c tio n a l c a m b e re d  p o rtio n s  w h e re  it s h a ll p ro c e e d  fro m  th e  lo w e r e d g e  to  th e  h ig h e r e d g e . E a c h  p a s s  o f th e  

ro lle r  h a ll u n ifo rm ly  o v e rla p  n o t le s s  th a n  o n e -th ird  o f th e  tra c k  m a d e  in  th e  p re c e d in g  p a s s . W h ile  ro llin g  is  in  p ro g re s s , 

a d d itio n a l c h ip s  s h a ll b e  s p re a d  b y  h a n d  in  n e c e s s a ry  q u a n titie s  re q u ire d  to  m a k e  u p  irre g u la ritie s . R o llin g  s h a ll c o n tin u e  u n til a ll 

a g g re g a te  p a rtic le s  a re  firm ly  e m b e d d e d  in  th e  b in d e r a n d  p re s e n t a  u n ifo rm  c lo s e d  s u rfa c e . 

 

510.3.6.  Application of second coat of su rface dressing  W h e re  s u rfa c e  d re s s in g  in  tw o  c o a ts  is  s p e c ifie d , th e  s e c o n d  

c o a t s h o u ld  n o t b e  a p p lie d  u n til th e  firs t c o a t h a s  b e e n  o p e n  to  tra ffic  fo r 2 o r 3  w e e k s . T h e  s u rfa c e  o n  w h ic h  th e  s e c o n d  c o a t is  

la id  m u s t b e  c la e n  a n d  fre e  o f d u s t. T h e  c o n s tru c tio n  o p e ra tio n s  fo r th e  s e c o n d  c o a t s h a ll b e  th e  s a m e  a s  d e s c rib e d  in  C la u s e s  

5 1 0 .3 .3  to  5 1 0 .3 .5 . 

510.4. O pening  to traffic : T ra ffic  s h a ll n o t b e  p e rm itte d  to  ru n  o n  a n y  n e w ly  s u rfa c e  d re s s e d  a re a  u n til th e  fo llo w in g  d a y . In  

s p e c ia l c irc u m s ta n c e s , h o w e v e r, th e  E n g in e e r m a y  a llo w  th e  ro a d  to  b e  o p e n e d  to  tra ffic   im m e d ia te ly  a fte r ro llin g , b u t in  s u c h  

c a s e s  tra ffic  s p e e d  s h a ll b e  lim ite d  to  20  k m  p e r h o u r u n til th e  fo llo w in g  d a y . 

 

510.5.Su rface finish and q u ality  control of w ork : 

T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2.  

F o r C o n tro l o n  th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly . 

510.6. Arrang ements for traffic : 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f C la u s e  1  1 2. 

5 1 0 .7 . M easu rements for pay ment: 

E a c h  c o a t o f s u rfa c e  d re s s in g  s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  , fo r th e  a re a  to  b e  c o v e re d  , in  s q u a re  

m e lre s . 

510.8. Rates: T h e  c o n tra c t u n it ra te  fo r s u rfa c e  d re s s in g  , b a s e d  o n  th e  n o tio n a l ra te s  o f s p re a d  fo r b in d e r a n d  e a c h  s iz e  o f 
c h ip p in g s  g iv e n  in  c la u s e  5 1 0 .2.3 , w h ic h  s h a ll b e  a d ju s te d  ,p lu s  o r m in u s , fo r th e  d iffe re n c e  b e tw e e n  th e  n o tio n a l ra te s  o f s p re a d  
a n d  th e  ra te s  o f s p re a d  d e te rm in e d  a s  d e s c rib e d  in  th e  m a n u a l fo r c o n s tru c tio n  a n d  s u p e rv is io n  o f B itu m in o u s  w o rk s , a n d  
a p p ro v e d  b y  th e  E n g in e e r , m u ltip lie d  b y  th e  ra te s  e n te re d  in  th e  b ill o f q u a n titie s  fo r b in d e r a n d  e a c h  s iz e  o f c h ip p in g . T h e  
a d ju s te d  ra te  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n ts  
lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i). 
 
511. O PEN-GRAD ED  PREM IX  SU RF ACING 
 
511.1. O pen-graded Premix  surfacing using Penetration Bitumen or cut back. 

 

511.1.1. Scope : T h is  w o rk  s h a ll c o n s is t o f p re p a ra tio n  ,la y in g  a n d  c o m p a c tio n  o f a n  o p e n -g ra d e d  p re  m ix  s u rfa c in g  m a te ria l o f 
20  m m  th ic k n e s s  c o m p o s e d  o f s m a ll-s iz e d  a g g re g a te s  p re m ix e d  w ith  a  b itu m in o u s  b in d e r o n  a  p re v io u s ly  p re p a re d  b a s e , in  
a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s , to  s e rv e  a s  a  w e a rin g  c o u rs e . 
 
511.1.2. M aterials 
 
511.1.2.1. Binder: T h e  b in d e r s h a ll b e  a  p e n e tra tio n  b itu m e n  o f a  s u ita b le  g ra d e  a s  s p e c ifie d  in  th e  C o n tra c t , o r a s  d ire c te d  b y  
th e  E n g in e e r a n d  s a tis fy in g  th e  re q u ire m e n ts  o f IS  : 7 3 , 
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511.1.2.2. Ag g reg ates: T h e  a g g re g a te s  s h a ll c o n fo rm  to  C la u s e  5 0 4.2.2. e x c e p t th a t th e  w a te r a b s o rp tio n  s h a ll b e  lim ite d  to  a  
m a x im u m  o f I p e r c e n t. T h e  p o lis h e d  s to n e  v a lu e  ,a s  m e a s u re d  b y  th e  te s t in  B S  8 1 2 –  (P a rt 1 1 4), s h a ll n o t b e  le s s  th a n  5 5 . 
 
511.1.2.3.Proportioning  of materials: T h e  m a te ria ls  s h a ll b e  p ro p o rtio n e d  in  a c c o rd a n c e  w ith  T a b le  5 0 0 - 23 . 
 
511.1.3. Constru ction operations 
 
511.1.3.1. W eather and seasonal limitations: C la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
 
511.1.3.2 Preparation of base: T h e  u n d e rly in g  s u rfa c e  o n  w h ic h  th e  b itu m in o u s  s u rfa c in g  is  to  b e  la id  s h a ll b e  p re p a re d , 
s h a p e d  a n d  c o n d itio n e d  to  th e  s p e c ifie d  lin e s , g ra d e  a n d  c ro s s s c c tio n  in  a c c o rd a n c e  w ith  C la u s e  5 0 1 . A  p rim e  c o a t w h e re  
n e e d e d  s h a ll b e  a p p lie d  in  a c c o rd a n c e  W ith  C la u s e  5 0 2 a s  d ire c te d  b y  th e  E n g in e e r. 
 
TABL E 500-23. Q U ANTITIES O F  M ATERIAL S REQ U IRED  F O R 10 m2 O F  RO AD  

SU RFACE FO R 20 mm TH ICK  O PEN G RADED PREMIX  SU RFACING  U SING  PENETRATIO N BITU MEN O R CU T BACK . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ag g reg ates 

(a )  N o m in a l S to n e  s iz e  1 3 .2 m m  ( p a s s in g  22.4 m m    - 0 .1 8  c u .m . 
s ie v e  a n d  re ta in e d  o n  1 1 .2 m m  s ie v e  ) 

(b ).  N o m in a l S to n e  s iz e  1 1 .2m m  (p a s s in g  1 3 .2 m m , 
s ie v e  a n d  re ta in e d  o n  5 .6 m m  s ie v e  )    -0 .0 9  c u m . 
 

Total   - 0.27 cu m. 
 

B in d e r (q u a n titie s  in  te rm s  o f s tra ig h t ru n  b itu m e n ) 
 
(a ) F o r 0 .1 8  c u . m  o f 1 3 .2 m m  n o m in a l s iz e  s to n e  
a t 5 2 k g  b itu m e n  /c u . m .       - 9 .5 0 k g . 
 
(b ) F o r 0 .0 9 c u m . o f 1 1 .2 m m  s n o m in a l iz e  s to n e  
a t 5 6 k g  b itu m e n  p e r c u m .      - 5 .1 0 k g . 
 

Total   - 14.60k g . 
 

511.1.3.3.Tack  coat : A  T a c k  c o a t c o m p ly in g  w ith  C la u s e  5 0 3 , s h a ll b e  a p p lie d  o v e r th e  b a s e  p re p a ra to ry  to  la y in g  o f th e  
s u rfa c in g  . 
 
511.1.3.4. Preparation of premix  : H o t m ix  p la n t o f a p p ro p ria te  c a p a c ity  a n d  ty p e  s h a ll b e  u s e d  fo r th e  p re p a ra tio n  o f m ix  
m a te ria l. T h e  h o t m ix  p la n t s h a ll h a v e  s e p a ra te  d ry e r a rra n g e m e n t fo r h e a tin g  a g g re g a te s  . 
T h e  te m p e ra tu re  o f b in d e r a t th e  tim e  o f m ix in g  s h a ll b e  in  th e  ra n g e  o f 1 5 0 ° C  to  1 63  ° C  a n d  th a t o f th e  a g g re g a te s  in  th e  ra n g e  
o f 1 5 5 ° C  to  1 63 ,°C  p ro v id e d  th a t th e  d iffe re n c e  in  te m p e ra tu re  b e tw e e n  th e  b in d e r a n d  a g g re g a te s  a t n o  tim e  e x c e e d s  1 4° C . 
M ix in g  s h a ll b e  th o ro u g h  to  e n s u re  th a t a  h o m o g e n e o u s  m ix tu re  is   b ta in e d  in  w h ic h  a ll p a rtic le s  o f th e  a g g re g a te s  a re  c o a te d  
u n ifo rm ly  a n d  th e  d is c h a rg e  te m p e ra tu re  o f m ix  s h a ll b e  b e tw e e n  1 3 6°C  a n d  1 60 ° C .  

T h e  m ix  s h a ll b e  im m e d ia te ly  tra n s p o rte d  fro m  th e  m ix e r to  th e  p o in t o f u s e  in  s u ita b le  v e h ic le s  o r h a n d  b a rro w s . T h e  
v e h ic le s  e m p lo y e d  fo r tra n s p o rt s h a ll b e  c le a n  a n d  th e  m ix  b e in g  tra n s p o rte d  c o v e re d  in  tra n s it if s o  d ire c te d  b y  th e  E n g in e e r. 
511.1.3.5.  Spreading  and rolling : T h e  p re -m ix e d  m a te ria l s h a ll b e  s p re a d  b y  s u ita b le  m e a n s  to  th e  d e s ire d  th ic k n e s s , 
g ra d e s  a n d  c ro s s  fu ll (c a m b e r) m a k in g  d u e  a llo w a n c e  fo r a n y  e x tra  q u a n tity  re q u ire d  to  fill u p  d e p re s s io n s , if a n y . T h e  c ro s s  fa ll 
s h o u ld  b e  c h e c k e d  b y  m e a n s  o f c a m b e r b o a rd s   a n d  irre g u la ritie s  le v e lle d  o u t. E x c e s s iv e  u s e  o f b la d e s  o r ra k e s  s h o u ld  b e  
a v o id e d . . A s  s o o n  a s  s u ffic ie n t le n g th  o f b itu m in o u s  m a te ria l h a s  b e e n  la id , ro llin g  s h a ll c o m m e n c e  w ith  8 -1 0  to n n e s  ro lle rs , 
s m o o th  w h e e l ta n d e m  ty p e , o r o th e r a p p ro v e d  e q u ip m e n t. R o llin g  s h a ll b e g in  a t th e  e d g e  a n d  p ro g re s s  to w a rd  th e  c e n te r 
lo n g itu d in a lly , e x c e p t th a t o n  th e  s u p e r e le v a te d  a n d  u n id ire c tio n a l c a m b e re d  p o rtio n s , it s h a ll p ro g re s s  fro m  th e  lo w e r to  u p p e r 
e d g e  p a ra lle l to  th e  c e n te r lin e  o f th e  p a v e m e n t. 
 

W h e n  th e  ro lle r h a s  p a s s e d  o v e r th e  w h o le  a re a  o n c e  ,a n y  h ig h  s p o ts  o r d e p re s s io n s , w h ic h  b e c o m e  a p p a re n t s h a ll b e  
c o rre c te d  b y  re m o v in g  o r a d d in g  p re m ix e d  m a te ria ls . R o llin g  s h a ll th e n  b e  c o n tin u e d  u n til th e  e n tire  s u rfa c e  h a s  b e e n  ro lle d  a n d  
a ll th e  ro lle r m a rk s  e lim in a te d . In  e a c h  p a s s  o f th e  ro lle r, th e  p re c e d in g  tra c k  s h a ll b e  o v e rla p p e d  u n ifo rm ly  b y  a t le a s t 1 /3  w id th . 
T h e  ro lle r w h e e ls  s h a ll b e  k e p t d a m p  to  p re v e n t th e  p re m ix  fro m  a d h e rin g  to  th e  w h e e ls  . In  n o  c a s e  s h a ll fu e l /lu b ric a tin g  o il b e  
u s e d  fo r th is  p u rp o s e . E x c e s s  u s e  o f w a te r fo r th is  p u rp o s e  s h a ll b e  a v o id e d . 
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R o lle rs  s h a ll n o t s ta n d  o n  n e w ly  la id  m a te ria l. R o llin g  o p e ra tio n s  s h a ll b e  c o m p le te d  in  e v e ry  re s p e c t b e fo re  th e  te m p e ra tu re  o f 
th e  m ix  fa lls  b e lo w  1 0 0  OC . J o in ts  a lo n g  a n d  tra n s v e rs e  to  th e  s u rfa c in g  la id  a n d  c o m p a c te d  e a rlie r s h a ll b e  c u t v e rtic a lly  to  th e ir 
fu ll d e p th  s o  a s  to  e x p o s e  fre s h  s u rfa c e  w h ic h  s h a ll b e  p a in te d  w ith  a  th in  c o a t o f a p p ro p ria te  b in d e r b e fo re  th e  n e w  m ix  is  p la c e d  
a g a in s t it. 
511.1.3.6. Seal coat: A  s e a l c o a t c o n fo rm in g  to  C la u s e  5 1 3  o f th e  ty p e  s p e c ifie d  in  th e  c o n tra c t s h a ll  b e  a p p lie d  to  th e  s u rfa c e  
im m e d ia te ly  a fte r la y in g  th e  s u rfa c in g . 
511.1.4. O pening  to traffic: N o  tra ffic  s h a ll b e  a llo w e d  o n  th e  ro a d  u n til th e  s e a l c o a t h a s  b e e n  la id . A fte r th e  s e a l c o a t is  la id , 
th e  ro a d  m a y  b e  o p e n e d  to  tra ffic  a c c o rd in g  to  C la u s e  5 1 3 .4. 
511.1.5. Su rface finish and q u ality  control of w ork : T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f 
C la u s e  9 0 2. F o r c o n tro l o f th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  
s h a ll a p p ly  . 
511.1.6. Arrang ements for traffic: D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n t o f tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  
th e  p ro v is io n s  o f C la u s e  1 1 2. 
511.1.7. M easu rements for pay ment: Op e n  g ra d e d  p re m ix  s u rfa c in g  s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  , fo r th e  a re a  
in s tru c te d  to  b e  c o v e re d , in  s q u a re  m e tre s . T h e  a re a  w ill b e  n e t a re a  c o v e re d  , a n d  a llo w a n c e  fo r w a s ta g e  a n d  c u ttin g  o f jo in ts  
s h a ll b e  d e e m e d  to  b e  in c lu d e d  in  th e  ra te  . 
511.1.8. Rate: T h e  c o n tra c t u n it ra te  fo r o p e n -g ra d e d  p re m ix  s u rfa c in g  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  
o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2.(i) to  (x i). 
511.2 O pen g raded Premix  su rfacing  u sing  Cationic Bitu men Emu lsion 
511.2.1. Scope: T h is  w o rk  s h a ll c o n s is t, o f th e  p re p a ra tio n  , la y in g  a n d  c o m p a c tio n  o f a n  o p e n  g ra d e d  p re m ix  s u rfa c in g  o f 20  
m m  th ic k n e s s  c o m p o s e d  o f s m a ll s iz e s  a g g re g a te s  p re m ix e d  w ith  a  C a tio n ic  b itu m e n  e m u ls io n  o n  a  p re v io u s ly  p re p a re d  s u rfa c e , 
in  a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s  , to  s e rv e  a s  a  w e a rin g  c o u rs e . 
511.2.2. M aterials  
511.2.2.1. Binder: T h e  b in d e r fo r p re m ix  w e a rin g  c o u rs e  s h a ll b e  C a tio n ic  b itu m e n  e m u ls io n  o f M e d iu m  S e ttin g  (M S ) g ra d e  
c o m p ly in g  w ith  IS : 8 8 8 7  a n d  h a v in g  a  b itu m e n  c o n te n t 65  p e r c e n t m in im u m  b y  w e ig h t. F o r liq u id  s e a l c o a t R S  g ra d e  o f C a tio n ic  
b itu m e n  e m u ls io n  s h a ll b e  u s e d . W h e re  e x p re s s ly  s p e c ifie d  in  th e  c o n tra c t M S  g ra d e  e m u ls io n  s h a ll b e  u s e d  o r o th e rw is e  
d ire c te d  b y  th e  E n g in e e r. S lo w  S e ttin g  (S S ) g ra d e  C a tio n ic  b itu m e n  e m u ls io n  s h a ll b e  u s e d  fo r p re m ix  s e a l c o a t. 
511.2.2.2. Coarse ag g reg ates : T h e  re q u ire m e n ts  o f C la u s e  5 1 1 .1 .2.2. s h a ll a p p ly  
511.2.3. Proportioning  of materials: T h e  m a te ria ls  s h a ll b e  p ro p o rtio n e d  a s  q u a n titie s  g iv e n  in  ta b le s  500-24 and 500-25 . 

 
TABL E 500-24. Q U ANTITIES O F  AGGREGATES F O R 10 m 2 AREA 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
(A)   Premix  Carpet 
 

(a )  C o a rs e  a g g re g a te  n o m in a l 1 3 .2m m  s iz e ; p a s s in g  
IS  22.4 m m  s ie v e  a n d  re ta in e d  o n  IS  1 1 .2 m m  s ie v e   - 0 .1 8  c u m . 
 

(b )  C o a rs e  a g g re g a te  n o m in a l s iz e  1 1 .2 m m  ; p a s s in g  
IS  1 3 .2 m m  s ie v e  a n d  re ta in e d  o n  IS  5 .6 m m  s ie v e    - 0 .0 9  c u m . 
 

(B).   F or Seal Coat: 
 
R e fe r to  c la u s e  5 1 3 . 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Table 500-25. Q U NATITIES O F  EM U L SIO N BIND ER 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
F o r 1 0  M 2 a re a  
 
(A ) F o r P re m ix  c a rp e t: 20  to  23  K g . 
 
(B ). F o r S e a l c o a t: 
 
(a ). fo r L iq u id  s e a l c o a t 1 2 to  1 4 k g  
 
(b ). F o r p re m ix  s e a l c o a t 1 0  to  1 2 K g . 
 

 
511.2.4. Constru ction operations: 
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511.2.4.1. W eather and seasonal limitations: C la u s e  5 0 1 .5 .1  s h a ll a p p ly  e x c e p t th a t th e  m in im u m  a ir te m p e ra tu re  fo r la y in g  

s h a ll b e  1 0 ° C  . C a tio n ic  b itu m e n  e m u ls io n s  s h a ll n o t n o rm a lly  b e  s to re d  b e lo w  0 ° C . 

 
511.2.4.2. Preparation of su rface: T h e  u n d e rly in g  s u rfa c e  o n  w h ic h  th e  p re m ix  s u rfa c in g  is  to  b e  la id  s h a ll b e  p re p a re d , in  

a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f C la u s e  5 0 4.3 .2 fo r a  n e w ly  p rim e d  s u rfa c e  a n d  in  a c c o rd a n c e  w ith  c la u s e  5 0 7 .4.2, w h e re  

a n  e x is tin g  b itu m in o u s  s u rfa c e  is  to  b e  o v e r la id  , 

511.2.4.3. Preparation of binder: B e fo re  o p e n in g , th e  c a tio n ic  b itu m e n  e m u ls io n  d ru m s  s h a ll b e  ro lle d  a t s lo w  s p e e d  , to  a n d  

fro , a t le a s t 5  tim e s  , fo r a  d is ta n c e  o f a b o u t 1 0  m e tre s , to  d is trib u te  a n y  s to ra g e  s e d im e n ta tio n . 

 
511.2.4.4. Tack  coat: A  ta c k  c o a t c o m p ly in g  w ith  C la u s e  5 0 3  , s h a ll b e  a p p lie d  o v e r th e  s u rfa c e  p re p a ra to ry  to  la y in g  o f th e  

s u rfa c in g  w h e re  s p e c ifie d  in  th e  c o n tra c t , o r d ire c te d  b y  th e  E n g in e e r. 

 
511.2.4.5. Preparation of premix : P re m ix in g  o f C a tio n ic  b itu m e n  e m u ls io n  a n d  a g g re g a te s  c a n  b e  c a rrie d  in  a  s u ita b le  m ix e r 

s u c h  a s  c o ld  m ix in g  p la n t a s  p e r IS : 5 43 5  (R e v is e d ) o r c o n c re te  m ix e r o r b y  p a y  lo a d e rs  in  e x c e p tio n a l c a s e s  w h e re  a p p ro v e d  b y  

th e  E n g in e e r. W h e re  s p e c ifie d  in  th e  c o n tra c t , c o n tin u o u s  m ix in g  Op e ra tio n  s h a ll b e  d o n e  e ith e r in  b a tc h  o r c o n tin u o u s H o t m ix  

p la n t s u ita b le  fo r-e m u ls io n  m ix e s . W h e n  u s in g  c o n c re te  m ix e r fo r p re p a rin g  th e  p re m ix , 0 .1 3 5  c u m .. (0 -0 9  c u .m . o f 1 3 .2 m in  s iz e  

a n d  0 .0 45  c u .m . o f 1 1 .2 m m  s iz e ) o f' a g g re g a te s  p e r b a tc h  s h a ll b e  u s e d  w h ic h  q u a n tity  w ill c o v e r 5  s q .m . o f ro a d  s u rfa c e  w ith  20  

m m  a v e ra g e  th ic k n e s s .  

 
T h e  a g g re g a te s  re q u ire d  fo r o n e  b a tc h  s h a ll b e  p re p a re d  a d ja c e n t to  th e  m ix e r. 

 

F irs t th e  c o a rs e  a g g re g a te s  o f 1 3 .2 m m  s iz e  s h a ll b e  p la c e d  in to  th e  m ix e r fo llo w e d  b y  5  to  6.5  k g  o f C a tio n ic  b itu m e n  e m u ls io n  

a n d  th e n  1 1 .2 m m  s iz e  a g g re g a te s  s h a ll b e  a d d e d , fo llo w e d  b y  5  to  6.5  k g  o f C a tio n ic  b itu m e n  e m u ls io n . A fte r th e  m a te ria ls  h a v e  

b e e n  m ix e d  th o ro u g h ly , th e  m ix  s h a ll b e  im m e d ia te ly  tra n s p o rte d  to  th e  la y in g  S ite  in  s u ita b le  v e h ic le s . T o o  m u c h  m ix in g  s h a ll b e  

a v o id e d  . W h e n  m ix e d  m a n u a lly  b y  s h o v e ls , w ith  th e  a p p ro v a l o f th e  E n g in e e r. 0 .0 6 c u m . o f a g g re g a te s  c a n  b e  c o n v e n ie n tly  

m ix e d  in  o n e  h e a p , w ith  a p p ro p ria te  q u a n tity  o f e m u ls io n . It is  p re fe ra b le  to  m a k e  th e  a g g re g a te s  d a m p  b e fo re  m ix in g  a s  it 

re d u c e s  th e  e ffo rt re q u ire d  fo r m ix in g  a n d  a ls o  h e lp s  to  g e t b e tte r c o a tin g  o f a g g re g a te s .T h e  1 3 .2 m m  s iz e  a g g re g a te s  a n d  

e m u ls io n  a re  m ix e d  firs t a n d  th e n  th e  1 1 .2 m m  s iz e  a g g re g a te  a n d  re m a in in g  q u a n tity  o f e m u ls io n  a re  a d d e d  a n d  m ix e d . T o o  

m u c h  m ix in g  s h a ll b e  a v o id e d  . 

 

511.2.4-6. Spreading  and rolling : T h e  p re m ix e d  c a tio n ic  b itu m e n  e m u ls io n  a n d  a g g re g a te s  s h a ll b e  s p re a d  w ith in  1 0  m in u te s  o f 

a p p ly in g  th e  ta c k  c o a t. A ll le v e llin g , ra k in g , e tc ., s h o u ld  b e  c o m p le te d  w ith in  20  m in u te s  o f th e  tim e  o f m ix in g . T h e  m ix  s h o u ld  b e  

s p re a d  u n ifo rm ly  to  th e  d e s ire d  th ic k n e s s , g ra d e s  a n d  c ro s s fa ll (c a m b e r) m a k in g  d u e  a llo w a n c e  fo r a n y  e x tra  q u a n tity  re q u ire d  to  

fill u p  d e p re s s io n s , if a n y . T h e  c ro s s  fa ll s h o u ld  b e  c h e c k e d  b y  m e a n s  o f c a m b e r b o a rd s  a n d  irre g u la ritie s  le v e lle d  o u t. T o o  m u c h  

ra k in g  is  to  b e  a v o id e d . T h e  ro llin g  s h a ll s ta rt im m e d ia te ly  a fte r la y in g  th e  p re m ix . A  S m o o th  w h e e le d  ta n d e m  ro lle r o f 8 -1 0  

to n n e s  s h a ll b e  u s e d , u n le s s  o th e r c o m p a c tio n  m e th o d s  a re  a p p ro v e d  b y  th e  E n g in e e r, b a s e d  o n  th e  re s u lts  o f la y in g  tria ls , if 

n e c e s s a ry . W h ile  ro llin g , w h e e ls  o f ro lle r s h o u ld  b e  c le a n  a n d  k e p t m o is t to  p re v e n t th e  p re m ix  fro m  a d h e rin g  to  th e  w h e e ls  . In  

n o  c a s e  s h a ll fu e l/lu b ric a tin g  o il b e  u s e d  fo r th is  p u rp o s e . U s e  o f W a te r fo r th is  p u rp o s e  s h a ll b e  s tric tly  lim ite d  to  a b s o lu te  

m in im u m  . 

 

R o llin g  s h a ll c o m m e n c e  a t th e  e d g e s  a n d  p ro g re s s  to w a rd s  th e  c e n lre  lo n g itu d in a lly  e x c e p t in  c a s e  o f s u p e r e le v a te d  a n d  

u n id ire c tio n a l c a m b e re d  s e c tio n s  w h e re  ro llin g  s h a ll b e  c a rrie d  o u t fro m  lo w e r e d g e  to w a rd s  th e  h ig h e r e d g e  p a ra lle l to  th e  c e n tre  

lin e  o f th e  ro a d . 

A fte r o n e  p a s s  o f ro lle r o v e r th e  w h o le  a re a , d e p re s s io n s  o r u n c o v e re d  s p o ts  s h o u ld  b e  c o rre c te d  b y  a d d in g  p re m ix  m a te ria l. 

R o llin g  s h a ll b e  c o n tin u e d  u n til th e  e n tire  s u rfa c e  h a s  b e e n  ro lle d  to  c o m p a c tio n  a n d  a ll th e  ro lle r m a rk s                               
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e lim in a te d . In  e a c h  p a s s  o f th e  ro lle r,th e  p re c e d in g  tra c k  s h a ll b e  o v e rla p p e d  u n ifo rm ly  b y  a t le a s t 1 /3  w id th . R o lle r(s ) s h a ll n o t 

s ta n d  o n  n e w ly  la id  m a te ria l . J o in ts  b o th  lo n g itu d in a l a n d  tra n s v e rs e  to  th e  ro a d  s e c tio n s  la id  a n d  c o m p a c te d  e a rlie r ,s h a ll b e  c u t 

v e rtic a lly  to  th e ir fu ll d e p th  s o  a s  to  e x p o s e  fre s h  s u rfa c e  w h ic h  s h a ll b e  p a in te d  w ith  a  th in  s u rfa c e  c o a t o f b in d e r b e fo re  th e  n e w  

m ix  is  p la c e d  a g a in s t it. 

 
511.2.4.7. Seal coat: A  S e a l c o a t, c o n fo rm in g  to  c la u s e  5 1 0  o r c la u s e  5 1 3 , a s  s p e c ifie d  in  th e  c o n tra c t , s h a ll b e  a p p lie d  4 to  6 

h o u rs  a fte r la y in g  th e  p re m ix  c a rp e t.  

 
511.2.5 O pening  to traffic : T ra ffic  s h o u ld  n o t b e  a llo w e d  o v e r th e  p re m ix  s u rfa c e  w ith  o r w ith o u t s e a l c o a t, fo r 6 to  8  h o u rs  a fte r 

ro llin g . In  c a s e  o f s in g le  la n e  ro a d s , tra ffic  s h a ll b e  a llo w e d  o n  to  th e  s u rfa c e  o n c e  it h a s  re a c h e d  a m b ie n t te m p e ra tu re  , b u t 

s p e e d  m u s t b e  rig o ro u s ly  re s tric te d  to  n o t m o re  th a n  1 6 k m  p e r h o u r. If a n y  p re m ix  m a te ria l is  p ic k e d  u p  b y  v e h ic le  ty re s , th e  s p o t 

s h a ll b e  fille d  u p  b y  n e w  m ix . If tra ffic  c o n d itio n s  p e rm it, th e  ro a d  s h a ll n o t b e  o p e n e d  u n til a  fu ll 24 h o u rs  a fte r la y in g . 

 
5 1 1 . Su rface finish and q u ality  control : T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2. 

F o r c o n tro l o f th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t , th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly  . 

 
511.2.7. Arrang ements for traffic : D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n t o f tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  

th e  p ro v is io n s  o f C la u s e  1 1 2. 

 

511.2.8. M easu rements for pay ment : Op e n  g ra d e d  p re m ix  c a rp e t s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  , fo r th e  a re a  s p e c ifie d  

to  b e  c o v e re d , in  s q u a re  m e tre s  a t th e  s p e c ifie d  th ic k n e s s  , in  c u b ic  m e tre s  o r in  to n e s  w e ig h t a s  s p e c ifie d  in  th e  C o n tra c t. T h e  

a re a  w ill b e  n e t a re a  c o v e re d  , a n d  a ll a llo w a n c e  fo r w a s ta g e  a n d  c u ttin g  o f jo in ts  s h a ll b e  d e e m e d  to  b e  in c lu d e d  in  th e  ra te  . 

 
511.2.9 . Rate: T h e  c o n tra c t u n it ra te  fo r p re m ix  c a rp e t a n d  s e a l c o a t s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  

o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i). B itu m e n  q u a n titie s  a re  to  b e  a s  

s ta te d  in  T a b le  5 0 0 -23  fo r p re m ix , 3 .0  k g  p e r 1 0  s q .m  , fo r ta c k  c o a t , 1 3  k g  p e r 1 0  s q .m  fo r liq u id  s e a l c o a t a n d  1 1  k g  p e r 1 0  

s q .m  fo r p re  m ix  s e a l c o a t. T h e  ra te  w ill b e  a d ju s te d  a c c o rd in g  to  a c tu a l m a te ria ls  u s e d . 

 
512. CL O SE-GRAD ED  PREM IX  SU RF ACING / M IX ED  SEAL  SU RF ACING 

 
512.1. Scope 
 
512.1.1.  T h is  w o rk  s h a ll c o n s is t o f th e  p re p a ra tio n , la y in g  a n d  c o m p a c tio n  o f a  c lo s e  g ra d e d  p re m ix  s u rfa c in g  m a te ria l o f 

20  m m  th ic k n e s s  c o m p o s e d  o f g ra d e d  a g g re g a te s  p re m ix e d  w ith  a  b itu m in o u s  b in d e r o n  a  p re v io u s ly  p re p a re d  s u rfa c e  , in  

a c c o rd a n c e  w ith  th e  re q u ire m e n ts  o f th e s e  S p e c ific a tio n s , to  s e rv e  a s  a  w e a rin g  c o u rs e . 

 
512.1.2.  C lo s e  g ra d e d  p re m ix  s u rfa c in g  s h a ll b e  o f T y p e  A  o r T y p e  B  a s  s p e c ifie d  in  th e  c o n tra c t d o c u m e n ts . 

 
512.2.   M aterials 
 
512.2.1.  Binder: T h e  p ro v is io n s  o f C la u s e  5 1 1 .1 .2.1  s h a ll a p p ly . 
 
512.2.2.  Coarse ag g reg ates: T h e  p ro v is io n s  o f C la u s e  5 1 1 .1 .2.2 s h a ll a p p ly . 
 
 
 
 
 
 
 



1 1 7  
 
512.2.3.  F ine ag g reg ates: T h e  fin e  a g g re g a te s  s h a ll c o n s is t o f c ru s h e d  ro c k  q u a rry  s a n d s , n a tu ra l g ra v e l/s a n d  o r a  

m ix tu re  o f b o th . T h e s e  s h a ll b e  c le a n , h a rd , d u ra b le , u n c o a te d , m in e ra l p a rtic le s  , d ry  a n d  fre e  fro m  in ju rio u s , s o ft o r fla k y  

p a rtic le s  a n d  o rg a n ic  o r d e le te rio u s  s u b s ta n c e s . 

 
512.2.4. Ag g reg ates g radation: T h e  c o a rs e  a n d  fin e  a g g re g a te s  s h a ll b e  s o  g ra d e d  o r c o m b in e d  a s  to  c o n fo rm  to  o n e  o r th e  

o th e r g ra d in g s  s h o w n  in  T a b le  5 0 0 -26 ,a s  s p e c ifie d  in  th e  c o n tra c t. 

 
TABL E 500-26. AGGREGATES GRAD ATIO N 

 

IS Siev e D esig nation 
mm 

Cu mu lativ e percent by  w eig ht of total ag g reg ate passing  
 

 TYPE A TYPE B 

13.2 mm 
 

11.2 mm 
 

5.6 mm 
 

2.8 mm 
 

0.09 0 mm 

- 
 

100 
 

52 – 88 
 

14 – 38 
 

0 - 5 
 

100 
 

88 – 100 
 

31 – 52 
 

5 – 25 
 

0 - 5 
 

 

 
  
512.2.5 Proportioning  of materials : T h e  to ta l q u a n tity  o f a g g re g a te s  u s e d  fo r T y p e  A  o r B  c lo s e  g ra d e d  p re m ix  s u rfa c in g  s h a ll 

b e  0 .27  c u b ic  m e te r p e r 1 0  s q u a re  m e te rs  a re a . T h e  q u a n tity  o f b in d e rs  u s e d  fo r p re m ix in g  in  te rm s  o f s tra ig h t-ru n  b itu m e n  s h a ll 

b e  22.0  k g  a n d  1 9 .0  k g  p e r 1 0  s q u a re  m e tre  a re a  fo r T y p e  A  a n d  T y p e  B  s u rfa c in g  re s p e c tiv e ly . 

 
512.3. Constru ction O perations 
 
The p rov is ions  of Clau s e 5 1 1 .1 .3.1  throu gh 5 1 1 .1 .3.5  s hall ap p ly. 

 

512.4. O pening  to traffic : T ra ffic  m a y  b e  a llo w e d  a fte r c o m p le tio n  o f th e  fin a l ro llin g  w h e n  th e  m ix  h a s  c o o le d  d o w n  to  th e  

s u rro u n d in g  te m p e ra tu re . E x c e s s iv e  tra ffic  s p e e d s  s h o u ld  n o t b e  p e rm itte d   

 
512.5. Su rface finish and q u ality  control o f th e  w o rk : T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f 

C la u s e  9 0 2. F o r c o n tro l o n  th e  q u a lity  o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t, th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  

s h a ll a p p ly  . 

 
512.6. Arrang ements for traffic : D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  o f tra ffic  s h a ll b e  in  a c c o rd a n c e  w ith  th e  

p ro v is io n  o f C la u s e  1 1 2. 

 
512.7. M easu rements for pay ment : T h e  c lo s e  g ra d e d  p re m ix  s u rfa c in g  , T y p e  A  o r T y p e  B  s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk  

, fo r th e  a re a  s p e c ifie d  to  b e  c o v e re d , in  s q u a re  m e tre s  a t a  s p e c ifie d  th ic k n e s s . T h e  a re a  w ill b e  th e  n e t a re a  c o v e re d  , a n d  a ll 

a llo w a n c e  fo r w a s ta g e  a n d  c u ttin g  o f jo in ts  s h a ll b e  d e e m e d  to  b e  in c lu d e d  in  th e  ra te  . 

 
512.8 Rate: T h e  c o n tra c t u n it ra te  fo r c lo s e  g ra d e d  p re m ix  s u rfa c in g  T y p e  A  o r B  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  

re q u ire d  o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n ts  lis te d  in  C la u s e  5 0 1 .8 .8 .2 (i) to  (x i). 
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513. SEAL  CO AT 

513.1. Scope 
 
513.1.1. T h is  w o rk  s h a ll c o n s is t o f th e  a p p lic a tio n  o f a  s e a l c o a t fo r s e a lin g  th e  v o id s  in  a  b itu m in o u s  s u rfa c e  la id  to  th e  s p e c ifie d  

le v e ls , g ra d e  a n d  c ro s s  fa ll (c a m b e r). 

 
513.1.2. S e a l c o a t s h a ll b e  o f e ith e r o f th e  tw o  ty p e s  s p e c ifie d  b e lo w : 
 
(A )  L iq u id  s e a l c o a t c o m p ris in g  o f a n  a p p lic a tio n  o f a  la y e r o f b itu m in o u s  b in d e r fo llo w e d  b y  a  c o v e r o f s to n e  c h ip s . 
(B )  P re m ix e d  s e a l c o a t c o m p ris in g  o f a  th in  a p p lic a tio n  o f fin e  a g g re g a te  p re m ix e d  w ith  b itu m in o u s  b in d e r. 
 
513.2. M aterials 
 
513.2.1. Binder: T h e  re q u ire m e n ts  o f C la u s e s  5 1 1 .1 .2.1  a n d  5 1 1 .2.2.1 . s h a ll a p p ly . T h e  q u a n tity  o f b itu m e n  p e r 1 0  s q u a re  

m e tre s , s h a ll b e  9 .8  k g .fo r T y p e  A  a n d  6.8  k g . fo r T y p e  B  s e a l c o a t. W h e re  b itu m in o u s  e m u ls io n  is  u s e d  a s  a  b in d e r th e  

q u a n titie s  fo r T y p e  A  a n d  T y p e  B  s e a l c o a ts  s h a ll b e  1 5  k g . a n d  1 0 .5  k g . re s p e c tiv e ly . 

513.2.2. Stone chips for Ty pe A seal coat: T h e  s to n e  c h ip s  s h a ll c o n s is t o f a n g u la r fra g m e n ts  o f c le a n , h a rd , to u g h  

a n d  d u ra b le  ro c k  o f u n ifo rm  q u a lity  th ro u g h o u t. T h e y  s h o u ld  b e  fre e  o f s o ft o r d is in te g ra te d  s to n e , o rg a n ic  o r o th e r 

d e le te rio u s  m a tte r. S to n e  c h ip s  s h a ll b e  o f 6.7 m m  s iz e  d e fin e d  a s  1 0 0  p e r c e n t p a s s in g  th ro u g h  1 1 .2m m  s ie v e  a n d  

re ta in e d  o n  2.3 6m m  s ie v e . T h e  q u a n tity  u s e d  fo r s p re a d in g  s h a ll b e  0 .0 9  c u b ic  m e te r p e r 1 0  s q u a re  m e te r a re a . T h e  

c h ip s  s h a ll s a tis fy  th e  q u a lity  re q u ire m e n ts  in  T a b le  5 0 0 -3  e x c e p t th a t th e  u p p e r lim it fo r w a te r a b s o rp tio n  v a lu e  s h a ll 

b e  1  p e r c e n t. 

513.2.3. Ag g reg ate for Ty pe B seal coat: T h e  a g g re g a te  s h a ll b e  s a n d  o r g rit a n d  s h a ll c o n s is t o f c le a n , h a rd , 
d u ra b le , u n c o a te d  d ry  p a rtic le s  a n d  s h a ll b e  fre e  fro m  d u s t, s o ft o r fla k y /e lo n g a te d  m a te ria l, o rg a n ic  m a tte r o r o th e r 
d e le te rio u s  s u b s ta n c e s . T h e  a g g re g a te  s h a ll p a s s  2.3 6m m  s ie v e  a n d  b e  re ta in e d  o n  1 8 0  m ic ro n  s ie v e . T h e  q u a n tity  
u s e d  fo r p re m ix in g  s h a ll b e  0 .0 6 c u b ic  m e te rs  p e r 1 0  s q u a re  m e te rs  a re a . 
 
513.3. Constru ction O perations 
 
513.3.1. W eather and seasonal limitations: T h e  re q u ire m e n ts  o f C la u s e  5 0 1 .5 .1  s h a ll a p p ly . 
 
513.3.2. Preparation of su rface: T h e  s e a l c o a t s h a ll b e  a p p lie d  im m e d ia te ly  a fte r la y in g  th e  b itu m in o u s  c o u rs e  
w h ic h  is  re q u ire d  to  b e  s e a le d . B e fo re  a p p lic a tio n  o f s e a l c o a t m a te ria ls , th e  s u rfa c e  s h a ll b e  c le a n e d  fre e  o f a n y  
d u s t o r o th e r e x tra n e o u s  m a tte r. 
 
513.3.3. Constru ction of Ty pe A seal coat: B itu m e n  s h a ll b e  h e a te d  to  1 5 0 ºC -1 63 ºC  a n d  s p ra y e d  a t th e  ra te  
s p e c ifie d  o n  th e  d ry  s u rfa c e  in  a  u n ifo rm  m a n n e r w ith  a  s e lf-p ro p e lle d  m e c h a n ic a l s p ra y e r a s  d e s c rib e d  in  th e  
M a n u a l fo r C o n s tru c tio n  a n d  S u p e rv is io n  o f B itu m in o u s  W o rk s . 

Im m e d ia te ly  a fte r th e  a p p lic a tio n  o f b in d e r, s to n e  c h ip s , w h ic h  s h a ll b e  c le a n  a n d  d ry , s h a ll b e  s p re a d  
u n ifo rm ly  a t th e  ra te  s p e c ifie d  o n  th e  s u rfa c e  p re fe ra b ly  b y  m e a n s  o f a  s e lf-p ro p e lle d  o r to w e d  m e c h a n ic a l g rit 
s p re a d e r s o  a s  to  c o v e r th e  s u rfa c e  c o m p le te ly . If n e c e s s a ry , th e  s u rfa c e  s h a ll b e  b ru s h e d  to  e n s u re  u n ifo rm  s p re a d  
o f c h ip s . 

 
Im m e d ia te ly  a fte r th e  a p p lic a tio n  o f th e  c o v e r m a te ria l, e n tire  s u rfa c e  s h a ll b e  ro lle d  w ith  a  8 -1 0  to n n e  

s m o o th  w h e e le d  s te e l ro lle r, 8 -1 0  to n n e  s ta tic  w e ig h t v ib ra to ry  ro lle r, o r o th e r e q u ip m e n t a p p ro v e d  b y  th e  E n g in e e r 
a fte r la y in g  tria ls  if re q u ire d . R o llin g  s h a ll c o m m e n c e  a t th e  e d g e s  a n d  p ro g re s s  to w a rd s  th e  c e n te r e x c e p t in  s u p e r-
e le v a te d  a n d  u n id ire c tio n a l c a m b e re d  p o rtio n s  w h e re  it s h a ll p ro c e e d  fro m  th e  lo w e r e d g e  to  th e  h ig h e r e d g e . E a c h  
p a s s  o f th e  ro lle r s h a ll u n ifo rm ly  o v e rla p  n o t le s s  th a n  o n e -th ird  o f th e  tra c k  m a d e  in  th e  p re c e d in g  p a s s . W h ile  ro llin g  
is  in  p ro g re s s , a d d itio n a l c h ip s  s h a ll b e  s p re a d  b y  h a n d  in  n e c e s s a ry  q u a n titie s  re q u ire d  to  m a k e  u p  irre g u la ritie s . 
R o llin g  s h a ll c o n tin u e  u n til a ll a g g re g a te  p a rtic le s  a re  firm ly  e m b e d d e d  in  th e  b in d e r a n d  p re s e n t a  u n ifo rm  c lo s e d  
s u rfa c e . 
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5 1 3 .3 .4. Constru ction of Ty pe B seal coat: A  m ix e r o f a p p ro p ria te  c a p a c ity  a n d  ty p e   p p ro v e d  b y  th e  
E n g in e e r s h a ll b e  u s e d  fo r p re p a ra tio n  o f th e  m ix e d  m a te ria l. T h e  p la n t s h a ll h a v e    e p a ra te  d ry e r a rra n g e m e n ts  fo r 
h e a tin g  a g g re g a te .  
 

T h e  b in d e r s h a ll b e  h e a te d  in  b o ile rs  o f s u ita b le  d e s ig n , a p p ro v e d  b y  th e  E n g in e e r to  th e  te m p e ra tu re  
a p p ro p ria te  to  th e  g ra d e  o f b itu m e n  o r a s  d ire c te d  b y  th e  E n g in e e r. T h e  a g g re g a te s  s h a ll b e  d ry  a n d  s u ita b ly  h e a te d  
to  a  te m p e ra tu re  b e tw e e n  1 5 0 º C  a n d  1 65 ºC  o r a s  d ire c te d  b y  th e  E n g in e e r b e fo re  th e s e  c o m p o n e n ts  a re  p la c e d  in  
th e  m ix e r. M ix in g  o f b in d e r w ith  a g g re g a te  to  th e  s p e c ifie d  p ro p o rtio n s  s h a ll b e  c o n tin u e d  u n til th e  la tte r a re  
th o ro u g h ly  c o a te d  w ith  th e  fo rm e r. T h e  m ix  s h a ll b e  im m e d ia te ly  tra n s p o rte d  fro m  th e  m ix in g  p la n t to  th e  p o in t o f u s e  
a n d  s p re a d  u n ifo rm ly  o n  th e  b itu m in o u s  s u rfa c e  to  b e  s e a le d . 

 
A s  s o o n  a s  a  s u ffic ie n t le n g th  h a s  b e e n  c o v e re d  w ith  th e  p re m ix e d  m a te ria l, th e  s u rfa c e  s h a ll b e  ro lle d  w ith  

a n  8 -1 0  to n n e  s m o o th -w h e e le d  ro lle r. R o llin g  s h a ll b e  c o n tin u e d  u n til th e  p re m ix e d  m a te ria l c o m p le te ly  s e a ls  th e  
v o id s  in  th e  b itu m in o u s  c o u rs e  a n d  a  s m o o th  u n ifo rm  s u rfa c e  is  o b ta in e d . 
 
513.4O pening  to Traffic 
 

In  th e  c a s e  o f T y p e  B  s e a l c o a t, tra ffic  m a y  b e  a llo w e d  s o o n  a fte r fin a l ro llin g  w h e n  th e  p re m ix e d  m a te ria l h a s  
c o o le d  d o w n  to  th e  s u rro u n d in g  te m p e ra tu re . In  th e  c a s e  o f T y p e  A  s e a l c o a t. T ra ffic  s h a ll n o t b e  p e rm itte d  to  ru n  o n  
a n y  n e w ly  s e a le d  a re a  u n til th e  fo llo w in g  d a y . In  s p e c ia l c irc u m s ta n c e s , h o w e v e r, th e  E n g in e e r m a y  o p e n  th e  ro a d  to  
tra ffic  im m e d ia te ly  a fte r ro llin g , b u t in  s u c h  c a s e s  tra ffic  s p e e d  s h a ll b e  rig o ro u s ly  lim ite d  to  1 6 k m . P e r h o u r u n til th e  
fo llo w in g  d a y . 

 
513.5.Su rface F inish and Q u ality  Control of W ork . 
 

T h e  s u rfa c e  fin is h  o f c o n s tru c tio n  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  o f C la u s e  9 0 2. F o r c o n tro l o n  th e  q u a lity  
o f m a te ria ls  s u p p lie d  a n d  th e  w o rk s  c a rrie d  o u t, th e  re le v a n t p ro v is io n s  o f S e c tio n  9 0 0  s h a ll a p p ly . 

 
513.6.Arrang ement for Traffic. 
 

D u rin g  th e  p e rio d  o f c o n s tru c tio n , a rra n g e m e n ts  fo r tra ffic  s h a ll b e  m a d e  in  a c c o rd a n c e  w ith  th e  p ro v is io n s  o f 
C la u s e  1 1 2. 

 
513.7. M easu rement for Pay ment. 
 

S e a l c o a t: T y p e  A  o r B  s h a ll b e  m e a s u re d  a s  fin is h e d  w o rk , o v e r th e  a re a  s p e c ifie d  to  b e  c o v e re d , in  s q u a re  
m e te rs  a t th e  th ic k n e s s  s p e c ifie d  in  th e  C o n tra c t. 

 
513.8. Rate 
 

T h e  c o n tra c t u n it ra te  fo r s e a l c o a t T y p e  A  o r B  s h a ll b e  p a y m e n t in  fu ll fo r c a rry in g  o u t th e  re q u ire d  
o p e ra tio n s  in c lu d in g  fu ll c o m p e n s a tio n  fo r a ll c o m p o n e n t lis te d  in  C la u s e  5 0 1 .8 .8 .2.(i) to  (x i). 

 
514.  SU PPL Y O F  STO NE AGGREGATES F O R PAV EM ENT CO U RSES 
 
514.1. Scope 
 

T h is  S p e c ific a tio n s  C la u s e  s h a ll a p p ly  to  th e  s u p p ly  o f s to n e  a g g re g a te s  o n ly . T h e  w o rk  s h a ll c o n s is t o n ly  o f 
c o lle c tio n , tra n s p o rta tio n  a n d  s ta c k in g  th e  s to n e  a g g re g a te s  a n d  s to n e  fille r fo r s u b s e q u e n t u s e  in  p a v e m e n t 
c o u rs e s . T h e  a c tu a l w o rk  o f la y in g  th e  p a v e m e n t c o u rs e s  s h a ll, h o w e v e r, b e  g o v e rn e d  b y  th e  in d iv id u a l S p e c ific a tio n  
C la u s e  fo r th e  a c tu a l w o rk , g iv e n  e ls e w h e re  in  th is  S p e c ific a tio n . T h e  s iz e  a n d  q u a n titie s  o f th e  a g g re g a te s  to  b e  
s u p p lie d  s h a ll b e  s p  s e le c te d  b y  th e  E n g in e e r th a t th e  g ra d in g  re q u ire m e n ts  s e t fo rth  in  th e  in d iv id u a l S p e c ific a tio n  
C la u s e s  fo r th e  p a v e m e n t c o u rs e s , fo r w h ic h  th e  s u p p ly  is  in te n d e d , a re  s a tis fie d .  
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A ll th e  m a te ria ls  s h a ll b e  p ro c u re d  fro m  a p p ro v e d  s o u rc e s  a n d  s h a ll c o n fo rm  to  th e  p h y s ic a l re q u ire m e n ts , 

s p e c ifie d  in  th e  re s p e c tiv e  S p e c ific a tio n  C la u s e s  fo r th e  in d iv id u a l ite m s  g iv e n  e ls e w h e re  in  th is  S p e c ific a tio n . 
 

514.2. Siz es of Stone Ag g reg ates. 
T h e  s to n e  a g g re g a te s  s h a ll b e  d e s ig n a te d  b y  th e ir s ta n d a rd  s iz e s  in  th e  C o n tra c t a n d  s h a ll c o n fo rm  to  th e  re q u ire m e n ts  

s h o w n  in  T a b le  5 0 0 -27 . 
 

T A B L E 5 0 0 -27 .S IZ E  R E Q U IR E M E N T S  F OR  C OA R S E  S T ON E  A G G R E G A T E S  
 
SL .No. Nominal siz e of 

ag g reg ate 
D esig nation of siev e throu g h 
w hich the ag g reg ates shall  
w holly  pass 
 

D esig nation of siev e on w hich 
the ag g reg ates shall be 
w holly  retained 
 

i) 75 mm 106 mm 63 mm 

ii) 63 mm 9 0 mm 53 mm 

iii) 45 mm 53 mm 26.5 mm 

iv ) 26.5 mm 45 mm 22.4 mm 

v ) 22.4 mm 26.5 mm 13.2 mm 

v i) 13. 2mm 22.4 mm 11.2 mm 

v ii) 11.2 mm 13.2 mm 6.7 mm 

v iii) 6.7 mm 11.2 mm 2.8 mm 

 
     
514.3. Stack ing  
 
1.Coarse Ag g reg ates: 
 

On ly  th e  a g g re g a te s  s a tis fy in g  th e  S p e c ific a tio n  re q u ire m e n ts  s h a ll b e  c o n v e y e d  to  th e  ro a d s id e  a n d  s ta c k e d . E a c h  s iz e  
o f a g g re g a te  s h a ll b e  s ta c k e d  s e p a ra te ly . L ik e w is e , m a te ria ls  o b ta in e d  fro m  d iffe re n t q u a rry  s o u rc e s  s h a ll b e  s ta c k e d  s e p a ra te ly  
a n d  in  s u c h  a  m a n n e r th a t th e re  is  n o  c o n ta m in a tio n  o f o n e  s o u rc e  w ith  a n o th e r. 

 
2.F ine Ag g reg ate: A s  s ta te d  in  th e  in d iv id u a l re le v a n t S p e c ific a tio n  C la u s e s . 
 

T h e  a g g re g a te s  s h a ll b e  s ta c k e d  e n tire ly  c le a r o f th e  ro a d w a y  o n  e v e n  c le a r h a rd  g ro u n d , o r o n  a  p la tfo rm  p re p a re d  in  
a d v a n c e  fo r th e  p u rp o s e  b y  th e  C o n tra c to r a t h is  o w n  c o s t a n d  in  a  m a n n e r th a t a llo w s  c o rre c t a n d  re a d y  m e a s u re m e n t. If th e  
s to c k p ile  is  p la c e d  o n  g ro u n d  w h e re  th e  s c ra p in g  a c tio n  o f th e  lo a d e r c a n  c o n ta m in a te  th e  m a te ria l w ith  u n d e rly in g  s o il, th e n  th e  
s to c k p ile  s h a ll b e  re je c te d  b y  th e  E n g in e e r. M a te ria ls  s h a ll n o t b e  s ta c k e d  in  lo c a tio n s  lia b le  to  in u n d a tio n  o f flo o d in g . 

 
T h e  d im e n s io n s  o f th e  s to c k p ile s  a n d  th e ir lo c a tio n  s h a ll b e  a p p ro v e d  b y  th e  E n g in e e r. W h e re  th e  m a te ria l is  im p ro p e rly  

s ta c k e d , th e  E n g in e e r s h a ll d ire c t c o m p le te  re -s ta c k in g  o f th e  m a te ria ls  in  a n  a p p ro v e d  m a n n e r a t th e  C o n tra c to r’s  c o s t. 
 
S to n e  fille r s h a ll b e  s u p p lie d  in  a  d ry  s ta te  in  b a g s  o r o th e r s u ita b le  c o n ta in e rs  a p p ro v e d  b y  th e  E n g in e e r a n d  s h a ll b e  

p ro te c te d  fro m  th e  e n v iro n m e n t, s o  a s  to  p re v e n t d e te rio ra tio n  in  q u a lity .  
 

514.4. Q u ality  Control of M aterials 
 

T h e  E n g in e e r s h a ll e x e rc is e  c o n tro l o v e r th e  q u a lity  o f th e  m a te ria ls  s o  a s  to  a s c e rta in  th e ir c o n fo rm ity  w ith  th e  
S p e c ific a tio n  re q u ire m e n ts , b y  c a rry in g  o u t te s ts  fo r th e  s p e c ifie d  p ro p e rtie s .  

T e s tin g  s h a ll b e  to  th e  fo llo w in g  fre q u e n c ie s  a n d  th e  E n g in e e r m a y , a s  h is  d is c re tio n , d ire c t th e s e  to  b e  m o d ifie d  
a c c o rd in g  to  re q u ire m e n ts : 

C o a rs e  a n d  fin e : On e  te s t fo r e a c h  s p e c ifie d  p ro p e rty  p e r 5 0 m ³ o f s to n e  a g g re g a te s .  
  

S to n e  fille r:   On e  te s t fo r e a c h  s p e c ifie d  p ro p e rty  fo r e v e ry  
fiv e  to n e s , s u b je c t to  a  m in im u m  o f o n e  te s t 
fo r e a c h  c o n s ig n m e n t. 
 

M a te ria ls  s h a ll o n ly  b e  b ro u g h t to  s ite  fro m  a  p re v io u s ly  te s te d  a n d  a p p ro v e d  s o u rc e , a n d  a n y  m a te ria ls  n o t c o n fo rm in g  
to  th e  re q u ire m e n ts  o f th e  S p e c ific a tio n  s h a ll b e  re je c te d  b y  th e  E n g in e e r a n d  re m o v e d  fro m  th e  w o rk  s ite . 

 
514.5.M easu rement for pay ment 
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C o a rs e  a n d  fin e  a g g re g a te s  s u p p lie d  to  th e  s ite  s h a ll b e  p a id  fo r in  c u b ic  m e te rs . T h e  a c tu a l v o lu m e  o f th e  a g g re g a te s  to  

b e  p a id  fo r s h a ll b e  c o m p u te d  a fte r d e d u c tin g  th e  s p e c ifie d  p e rc e n ta g e s  in  T a b le  5 0 0 - 28 , fro m  th e  v o lu m e  c o m p u te d  b y  s ta c k  
m e a s u re m e n ts , to  a llo w  fo r b u lk in g . 

 
U n le s s  o th e rw is e  d ire c te d  b y  th e  E n g in e e r, m e a s u re m e n ts  s h a ll n o t b e  ta k e n  u n til s u ffic ie n t m a te ria ls  fo r u s e  o n  th e  

ro a d  h a v e  b e e n  c o lle c te d  a n d  s ta c k e d . Im m e d ia te ly  a fte r m e a s u re m e n t, th e  s ta c k s  s h a ll b e  m a rk e d  b y  w h ite  w a s h  o r o th e r 
m e a n s  a s  d ire c te d  b y  th e  E n g in e e r. 

 
S to n e  fille r a s  d e liv e re d  to  th e  s ite  s h a ll b e  m e a s u re d  in  to n e s . 
 

T A B L E  5 0 0 -28  P E R C E N T  R E D U C T ION  IN  V OL U M E  OF  A G G R E G A T E S  
 

S .N o . S ta n d a rd  s iz e  o f 
a g g re g a te s  

P e rc e n ta g e  re d u c tio n  in  v o lu m e  
C o m p u te d  b y  s ta c k  m e a s u re m e n ts  
to  a rriv e  a t th e  v o lu m e  to  b e  p a id  fo r 

1  75mm and 63mm 12.5 

2 45mm and 26.5mm 10.0 

3  22.4mm,13.2mm, 
11.2mmand 6.7mm 

 
5.0 

4 F ine ag g reg ate 5.0 

 
514.6.Rates 
 

T h e  c o n tra c t u n it ra te s  fo r d iffe re n t s iz e s  o f c o a rs e  a g g re g a te , fin e  a g g re g a te  a n d  s to n e  fille r s h a ll b e  p a y m e n t in  fu ll fo r 
c o lle c tin g , c o n v e y in g  a n d  s ta c k in g  o r s to rin g  a t th e  s ite  in c lu d in g  fu ll c o m p e n s a tio n  fo r:  

 
i)  a ll ro y a ltie s , fe e s , re n ts  w h e re  n e c e s s a ry , 
ii)  a ll le a d s  a n d  lifts ; a n d  
iii)  a ll la b o u r, to o ls , e q u ip m e n t a n d  in c id e n ta ls  to  

c o m p le te  th e  w o rk  to  th e  S p e c ific a tio n s . 
iv ) a ll n e c e s s a ry  te s tin g  o f m a te ria l, b o th  in itia l, to  a p p ro v e  

th e  s o u rc e , a n d  re g u la r c o n tro l te s tin g  th e re a fte r. 
 

515. M ASTIC ASPH AL T 
 

515.1. Scope. 
 

T h is  w o rk  s h a ll c o n s is t o f c o n s tru c tin g  a  s in g le  la y e r o f m a s tic  a s p h a lt w e a rin g  c o u rs e  fo r ro a d  p a v e m e n ts  a n d  b rid g e  
d e c k s . 

 
M a s tic  a s p h a lt is  a n  in tim a te  h o m o g e n e o u s  m ix tu re  o f s e le c te d  w e ll g ra d e d  a g g re g a te s , fille r a n d  b itu m e n  in  s u c h  

p ro p o rtio n s  a s  to  y ie ld  a  p la s tic  a n d  v o id  le s s  m a s s , w h ic h  w h e n  a p p lie d  h o t c a n  b e  tro w e lle d  a n d  flo a te d  to  fo rm  a  v e ry  d e n s e  
im p e rm e a b le  s u rfa c in g . 

 
515.2. M aterials 
 
515.2.1. Binder: S u b je c t to  th e  a p p ro v a l o f th e  E n g in e e r, th e  b in d e r s h a ll b e  a  p a v in g  g ra d e  b itu m e n  m e e tin g  th e  re q u ire m e n ts  
g iv e n  in  T a b le  5 0 0 -29 . 
 
515.2.2. Coarse ag g reg ate: T h e  c o a rs e  a g g re g a te  s h a ll c o n s is t o f c ru s h e d  s to n e , c ru s h e d  g ra v e l/s h in g le  o r o th e r s to n e s . T h e y  
s h a ll b e  c le a n , h a rd , d u ra b le , o f fa irly  c u b ic a l s h a p e , u n c o a te d  a n d  fre e  fro m  s o ft, o rg a n ic  o r o th e r d e le te rio u s  s u b s ta n c e s . T h e y  
s h a ll s a tis fy  th e  p h y s ic a l . 
 
A p p e n d ix 3  
 
(C la u s e  40 2.3 .2 a n d  40 3 .3 .2) 
 

M ETH O D  O F  SIEV ING F O R W ET SO IL S TO  D ETERM INE TH E D EGREE O F  
PU L V ERISATIO N 

 
 

1 . A  s a m p le  o f p u lv e riz e d  s o il a p p ro x im a te ly  1  K g  in  w e ig h t s h o u ld  b e  ta k e n  a n d  w e ig h e d  (W 1 ). 
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2.  It s h o u ld  b e  s p re a d  o n  th e  s ie v e  a n d  s h a k e n  g e n tly , c a re  b e in g  ta k e n  to  b re a k  th e  lu m p s  o f s o ils  a s  little  a s  p o s s ib le  

.W e ig h t o f s o il re ta in e d  o n  th e  s ie v e  s h o u ld  b e  re c o rd e d  (W 2).L u m p s  o f fin e r s o ils  in  th e  re ta in e d  m a te ria l s h o u ld  b e  

b ro k e n  u n til a ll th e  in d iv id u a l p a rtic u la rs  fin e r th a n  th e  a p e rtu re  s iz e  o f th e  s ie v e  a re  s e p a ra te d . 

3 .  T h e  s o il s h o u ld  a g a in  b e  p la c e d  o n  th e  s ie v e  a n d  s h a k e n  u n til s ie v in g  is  c o m p le te  .T h e  re ta in e d  m a te ria l s h o u ld  b e  

w e ig h e d  (W 3 ). 

4.  W e ig h t o f s o il b y  p e rc e n t p a s s in g  th e  s ie v e  c a n  th e n  b e  c a lc u la te d  fro m  th e  e x p re s s io n : 

 
(W 1 –W 2) x  100 
      (W 1-W 3) 
 
 

A p p e n d ix  4  
 

GUIDELINES ON SELECTION OF THE GRADE OF BITUMEN 

 

(S o u rc e  : B itu m in o u s  R o a d  C o n s tru c tio n  H a n d b o o k , In d ia n  Oil C o rp o ra tio n  a n d  C e n tra l R o a d  R e s e a rc h  In s titu te ) 
 
A   F o r b itu m in o u s  p re m ix  c a rp e t, c h o ic e  is  g o v e rn e d  b y  c lim a tic  c o n d itio n s  a n d  in te n s ity  o f tra ffic .  
 
(i) G ra d e  3 0 /40  fo r a re a s  w h e re  d iffe re n c e  b e tw e e n  m a x im u m  a n d  m in im u m  a tm o s p h e ric  te m p e ra tu re s  is  le s s  th a n  25  °C  

a n d  tra ffic  in te n s ity  is  g re a te r th a n  1 5 0 0  c o m m e rc ia l v e h ic le s  p e r d a y . F o r tra ffic  in te n s ity  le s s  th a n  1 5 0 0  c o m m e rc ia l v e h ic le s  p e r 

d a y , G ra d e  5 0 /60  is  p re fe rre d .  

 
(ii)  W h e re  th e  d iffe re n c e  b e tw e e n  m a x im u m  a n d  m in im u m  a tm o s p h e ric  te m p e ra tu re  is  m o re  th a n  25 ° C  a n d  tra ffic  in te n s ity  

is  g re a te r th a n  1 5 0 0  c o m m e rc ia l v e h ic le s  p e r d a y , G ra d e  5 0 /60  m a y  b e  u s e d . F o r tra ffic  in te n s ity  o f le s s  th a n  1 5 0 0  c o m m e rc ia l 

v e h ic le s  p e r d a y , G ra d e  8 0 /1 0 0 m a y  b e  u s e d . F o r ro a d s  w ith  v e ry  h e a v y  tra ffic  g re a te r th a n  45 0 0  c o m m e rc ia l v e h ic le s  p e r d a y , 

s u c h  a s  m e tro p o lita n  c ity  ro a d s , G ra d e  3 0 /40  is  p re fe rre d . 

 
(iii)  G ra d e  8 0 /1 0 0  m a y  b e  u s e d  in  h ig h  a ltitu d e  a n d  s n o w -b o u n d  re g io n s , irre s p e c tiv e  o f tra ffic  in te n s ity  c o n s id e ra tio n . 

 
B   F o r b itu m in o u s  m a c a d a m  a n d  p e n e tra tio n  m a c a d a m  a s  a ls o  b u ilt-u p  s p ra y  g ro u t, G ra d e  3 0 /40  (fo r h o t c lim a te s ) a n d  

60 /7 0  o r 8 0 /1 0 0  fo r o th e r c lim a te s  a re  s u g g e s te d . 

 
C   F o r a  d e n s e -g ra d e d  b itu m in o u s  c o n c re te , a  m o re  v is c o u s  g ra d e  lik e  60 /7 0  c a n  w ith s ta n d  s tre s s e s  o f h e a v ie r w h e e l 

lo a d s  b e tte r th a n  a  le s s  v is c o u s  g ra d e  o f 8 0 /1 0 0 . S im ila rly  p a v in g  b itu m e n  g ra d e  60 /7 0  is  m o re  a d v a n ta g e o u s  fo r ro a d s  w ith  

la rg e  n u m b e r o f re p e titio n s  o f w h e e l lo a d s  lik e  e x p re s s w a y s , u rb a n  ro a d s , fa c to ry  ro a d s  e tc . H ig h  s ta b ility  re q u ire m e n t c a n n o t b e  

m e t e ffe c tiv e ly  b y  le s s  v is c o u s  b itu m e n . 

 
D   A  m o re  v is c o u s  g ra d e  o f b itu m e n  is  a d v a n ta g e o u s  in  re d u c in g  s trip p in g  o f b itu m e n  film  fro m  a g g re g a te s  in  th e  p re s e n c e  

o f w a te r.. 

 
E   W ith  ro u n d e d  riv e r s h in g le s , a  m o re  v is c o u s  g ra d e  o f b itu m e n  c o m p e n s a te s  to  s o m e  e x te n t fo r p o o r m e c h a n ic a l 

in te rlo c k . A  c o m p a ris o n  o f p e n e tra tio n  g ra d e s  a n d  v is c o s ity  g ra d e s  (A C -2.5  to  A C -40 ) o f a s p h a lt c e m e n t a n d  A R  g ra d e s  (b a s e d  

o n  R o llin g  th in  F ilm  Ov e n  te s t re s id u e ) is  s h o w n  b e lo w . 

 
 

NO TE:- Q U AL ITY CO NTRO L  F O R RO AD  W O RK S W IL L  BE AS PER SECTIO N 9 00 O F  “ M O RT &  H ”  
SPECIF ICATIO NS . 
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D E C L A R A T I O N 

 

 
  I hereby declare that my / our firm has not been banned or delisted by any  

 

G ov ernment or Q uasi G ov ernment agencies or PSU ’s. 

 

 

 

 

Signature of the Tenderer 
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FOR PAYMENT TO CONTRACTORS                                         (No te :  To  b e  s u b m itte d  in  Tr ip lic a te )  

 
PRO FO RMA FO R CO LLECTING  PAY MENT TH RO U G H  ELECTRO NIC MO DE INCLU DING  

ELECTRO NIC FU ND TRANSFER (EFT) &  ELECTRO NIC CLEARING  SY STEM (ECS)  

 

1 Vendor/ supplier/ contractor/ customer’s 

name &  address (with telephone number &  

Fax  number) 

 

 

 

2 Particulars of Bank Account  

a) Bank Name  

b) Branch Name 

(Including RTG S Code) 

 

Address 

 

 

 

 

Telephone No. &  Fax  No.  

c) 9  –  Digit Code Number of the Bank 

&  Branch 

(Appearing on the MICR Cheq ue 

issued on the bank) or 5 digit code 

number of SBI 

 

d) Account Type 

(S.B. Account/ Current Account or 

Cash Credit with code 10/11/13) 

 

e) Ledger No./ Ledger Folio No.  

f) Account Number (Core Banking) 

&  Style of Account 

(As appearing on the cheq ue Book) 

 

 

3. DATE OF EFFECT: 

    I hereby declare that the particulars giv en abov e are correct &  complete. If the transaction is delayed or not 

effected at all for reasons of incomplete or incorrect information, I would not hold the user institution 

responsible. I hav e read the option inv itation letter and agree to discharge responsibility ex pected of me as a 

participant under the scheme. Any bank charges lev ied by the bank of such e-transfer shall be borne by us. 

 

 

Date:-               ( _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ) 

                                                                                              Signature of customer/ v endor/ supplier/ contractor 

 

 

 

Certified that the particulars furnished abov e are correct as per our records. 

 

                           ( _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ) 

                                                                                              Signature of the authoriz ed officials from the Bank 



BH ARAT CO K ING  CO AL LIMITED 
(A Subsidiary of Coal India Limited) 

Regd. O ffice: K oyla Bhawan 

OFFICE OF THE GENERAL MANAGER (CIVIL) 

CIVIL ENGINEERING DEPARTMENT 

KOYLA NAGAR (DHANBAD) 

 

����������
���/ �, 3 �� 6 , 8 ���3 - ��$ �� 3 �����3 �3 $ 4 3 . / �*�

 
1.  Name of work   : Strengthening of Amtal Village Road near Bera Colliery under  

        Bastacolla Area, BCCL.                

             

 

2.  Name of contractor  : 

 

     Address (with Pin Code) : 

 

 

 

3.  N.I.T. Reference  :   BCCL/CED/TC/NIT-44/2010-11/7154-81            dated 24.02.2011 

 

4.  Date of Receipt of tender  :   From 10.00 A.M. to 3.00 P.M. on 21.03.2011 

 

 

5.  Date of open of part –  II :   To be communicated later 

 

 

6 .  Documents issued to  :   BILL O F Q U ANTITY  –   02 pages 

     Tenderers    

 

 

 

         SIG NATU RE O F ISSU ING  O FFICER 

 

 

 

 

 



-1- 

Bill of Q u antity for the work  of " S trengthening of Am tal Village Road near Bera 

Colliery u nder Bas tacolla Area, BCCL."  

�

S l. 

No.  
Item  of W ork  U nit  Q u antity Rate Am ou nt (����) 

1. Supplying and stacking at site: 9 0 mm to 45 

mm siz e stone aggregate. cum 6 72.00 742.30 49 8825.6 0 

2.  Supplying and stacking at site: 6 3 mm to 45 

mm siz e stone aggregate. 
cum 504.00 76 8.45 38729 8.80 

3. Supplying and stacking at site: Stone 

screening 13.2 mm nominal siz e (Type A). cum 157.50 89 2.25 140529 .37 

4. Supplying and stacking at site: Moorum. cum 9 9 .75 421.85 42079 .53 

5. 2.5 cm thick bitumastic sheet with hot 

bitumen of approv ed q uality using stone 

chippings (6 0%  12.5 mm nominal siz e and 

40%  10 mm nominal siz e) @  1.6 5 cum per 

100 sq m and coarse sand at 1.6 5 cum per 

100 sq m of road surface and with bitumen 

@  56  kg/cum of stone chippings and @  128 

kg/cum, of sand ov er a tack coat with hot 

straight run bitumen including consolidation 

with road roller of 8 to 10 tonne etc. 

complete, (tack coat to be paid separately): 

W ith pav ing Asphalt 80/100 heated and then 

mix ed with solv ent at the rate of 70 grams 

per kg of asphalt. sq m 4500.00 134.45 6 05025.00 

6 . Prov iding and applying tack coat using hot 

straight run bitumen of grade 80/ 100 

including heating the bitumen, spraying the 

bitumen with mechanically operated spray 

unit fitted  on  bitumen boiler,  cleaning and 

preparing the ex isting road surface as per 

specifications : O n W .B.M. @  0.75 K g / 

sq m. sq m 4500.00 23.9 0 107550.00 

7. Laying ,  spreading  and  compacting  stone 

aggregate of specified siz es  to W BM 

specifications including spreading in 

uniform thickness, hand picking , rolling 

with 3 wheeled road / v ibratory roller 8-10 

tonne in stages to proper grade and camber, 

applying  and  brooming  req uisite  type  of 

screening  /  binding  material  to  fillup 

interstices of coarse aggregate watering and 

compacting to the req uired density. cum 9 18.75 19 2.55 176 9 05.31 
Contd…  P-2 

 



-2- 

S l. 

No.  
Item  of W ork  U nit  Q u antity Rate Am ou nt (����) 

8. Earth work in rough ex cav ation, banking  

ex cav ated earth in layers not  ex ceeding  20 

cm in depth,  breaking clods watering, 

rolling each layer with ½  tonne roller or 

wooden or steel rammers, and rolling ev ery 

3rd and top-most layer with power roller of 

minimum 8 tonnes and dressing up in 

embankments for roads, flood banks, 

marginal banks and guide banks or filling up 

ground depressions, lead upto 50 m and lift 

upto 1.5 m : All kinds of soil 
cum 6 75.00 157.55 106 346 .25 

9 . Prov iding and laying seal coat of premix ed 

fine aggregate ( passing  2.36   mm  and 

retained on 180 micron siev e) with bitumen 

using 128 kg of bitumen of grade 80 /100 

bitumen per cum of fine aggregate and 

0.6 0cum  of fine aggregate  per 100 sq m of 

road surface including rolling and finishing 

with road roller all complete. sq m 4500.00 36 .85 16 5825.00 

   Total (����) 2 2 ,30 ,38 4 .8 6  
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