
 

 

 

 

 

 

 

 

 

 

 

 

 
SECTION - 5 

TECHNICAL SPECIFICATION 
  



 
 

 

 
 
 
 

     GENERAL TECHNICAL    SPECIFICATIONS 
 
 
 
 

     FOR ROAD /BRIDGE WORKS 
 
 

 
 

Name of 
Work :- 

Resurfacing	 of	Ningala	 Janada	Road	 (NP	BT)	Km.	0/0	 to	7/550	
Ta.GadhadaDist.Botad	(Remaining	Work	~	MMGSY	NORMAL) 

 
 
 
 
 

  



 

Resurfacing	of	Rasnal	Approach	Road	(NP	BT)	Km.	0/0	to	1/950	
Ta.GadhadaDist.Botad	(Remaining	Work	MMGSY	NORMAL)	

SPECIFICATION	INDEX	
Sr	No.	of	the	

Aplicable	in	the	
B.O.Q.	of	the	
tender	

Specifi	‐
cation	

Referanace	
Description	of	Item	 Page	

No.	

1	 MORD	/	
MORTH	

Clearing	 and	 grubbing	 of	 road	 land	
incl.uprooting	 rank	vegetation,	grass,	bushes,	
shurbs,	saplings	and	 trees	girth	upto	300mm	
removal	 of	 stumps	 of	 	 trees	 cut	 earlier	 and	
disposal	 of	 unserviceable	 materials	 	 ©	 By	
mechanical	means	in	area	of		Light	jungle.	

91	

2	 MORD	/	
MORTH	

Earthwork	 for	 embankment	 including	
breaking	clods,	dressing	with	all	 lead	and	 lift	
(Excluding	 watering	 and	 consolidation)	 (A)	
Selected	 soil	 should	 be	 From	 borrow	 area	
with	all	lead	and	lift	and	should	have	CBR	not	
less	than	6.00%.	

94	

3	
MORD	/	
MORTH	

Supplying,	 stacking,	 spreading,	 rolling,	
watering	and	consolidation	to	desired	density	
of	Murrum/Binding	Material	with	all	lead	and	
lift.	

96	

4	 MORD	/	
MORTH	

Providing	 and	 laying	 bitumenous	 grout	
37.50mm	 thick	 using	 bulk	 Emulsion	RS1	 for	
tack	 coat	 at	 the	 rate	 of	 2.50kg/10sqm	 on	
Bitumin	 surfacer	 and	 using	 BT	 chips	 for	
required	gradation	with	 the	asphalt	of	grade	
VG‐30	at	the	rate	of	1.99%	i.e	19.90kg/MT	by	
weight	of	mix	including	heating	and	mixing	in	
drum	 mix	 plant	 ,	 transporting	 the	 mix	 and	
spreading	 the	 same	 by	 paver	 finisher	 and	
consolidation	 as	 per	 MOST	 specification	
including	 cost	 of	 all	 	materials	 fuel,	 labours,	
tools	 and	plants	 etc.	 	using	 contractor's	own	
drum	mix	plant	etc.	complete.	

97	



5	 MORD	/	
MORTH	

Providing,	 laying	 and	 rolling	 of	 25mm	 thick	
open	 graded	 premix	 bituminous	 carpet	with	
B.T	 aggregates	 as	 specified	 and	 using	 bulk	
Emulsion	 RS1	 for	 tack	 coat	 at	 the	 rate	 of	
2.50kg/10sqm	on	B.T.Surface		(As	per	IRC‐16)	
and	using	bitumen	 for	mixing	with	aggregate	
at	 the	 rate	of	3.36%	 i.e	33.60kg/MT.	of	 total	
mix	including	heating	and	mixing	in	drum	mix	
plant,	spreading	the	same	with	paver	finisher	
and	 consolidation	 with	 vibratory	 roller	
including	 necessary	 firewood,	 oil,	 lubricants,	
labour	charges	etc.	using	equipment	tools	etc.	
completed	 in	 accordance	 with	 the	
requirement	of	specification.	

106	

6	 MORD	/	
MORTH	

Providing	and	 laying	 seal	 coat	using	Bitumin	
grade	VG‐30	with	B.T.	aggregate	as	 specified	
using	 aggregate	 at	 the	 rate	 of	
0.18cum/10sqm.	 And	 bitumen	 	 for	 mixing	
with	 aggregate	 at	 the	 rate	 of	 4.5%	 i.e	
45.00kg/MT	 of	 total	 mix	 including	 heating	
and	mixing	 in	drum	mix	plant	and	spreading	
the	same	by	paver	 finisher	and	consolidation	
with	 vibratory	 roller	 including	 necessary	
using	 contractor's	 own	 drum	 mix	 plant,	
machineries	 and	 equipment,	 tools	 etc.	
complete	 in	 accordanace	 with	 the	
requirement	of	specification.	

111	

7	 MORD	/	
MORTH	

Excavation	for	 foundation	upto	1.5	m	 	 	depth	
including	 sorting	 out	 and	 stacking	 of	 useful	
materials	and	disposing	of	the	excavated	stuff	
upto50	meter	lead.		Dense	or	hard	soil.	

114	

8	 MORD	/	
MORTH	

Excavation	 for	 foundation	 upto	 1.5m	 depth	
including	 sorting	 out	 and	 stacking	 of	 useful	
materials	and	disposing	of	the	excavated	stuff	
upto	50mt.	lead.		Hard	Murrum	

116	

9	 MORD	/	
MORTH	

Providing	and	casting	in	situ	ordinary	cement	
concrete	M‐150	mix	and	providing	necessary	
pin	 headers	 including	 shuttering,	 scafilding,	
laying	 vibrating,	 curing	 and	 finishing	
complete	Without	V‐Grooves.All	Height	

118	



10	 MORD	/	
MORTH	

Providing	 and	 filling	 in	 foundation	 with	
ordinary	 cement	 concrete	 M‐100	 mix	 and	
providing	necessary	vertical	pin	headers	 incl.	
Formwork,	 vibrating,	 ramming	 and	 curing	
complete.		

118	

11	 MORD	/	
MORTH	

Providing	and	 laying	weep	hole	 in	Abutment	
and	returns	by	using	A.C	pipe	of	100mm.		Incl.	
fixing	 in	 proper	 grade	 	 and	 jointing	 the	
complete	as	per	detailed	specification.	

123	

12	 MORD	/	
MORTH	

Providing	and	laying	in	Position	FE	500/500D	
TMT	 bar	 reinforcement	 including	 cutting,	
bending,	 hooking	 and	 tying	 complete	 as	 per	
detailed	drawings	 for	 the	 following	 (A)	Piers	
(B)	Abutments	(C)	Returns		(D)	Walls	etc.	

124	

13	 MORD	/	
MORTH	

Filling	 available	 excavated	 earth	 (excluding	
rock	 )	 in	 trenches	plinth	 sides	 of	 foundation	
etc.	 in	 layers	 not	 exceeding	 20cm	 in	 depth	
consolidating	 each	 deposited	 layer	 by	
ramming	and	watering.	

126	

14	 MORD	/	
MORTH	

Providing	and	 fixing	Precast	cement	concrete	
Hectometer	 as	 per	 IRC	 type	 design	 incl.	
painting,	lettering	etc.	fixing	in	C.C.	1:5:10.	

126	

15	 MORD	/	
MORTH	

Providing	and	 fixing	Precast	cement	concrete	
Guard	 stone	 	 as	 per	 I.R.C.	 type	 design	
including	white	washing	etc.	complete.	Fixing	
in	C.C.1:5:10.	

126	

16	 MORD	/	
MORTH	

Providing	 and	 fixing	 	 ordinary	 Kilometer	
stone	 of	 	 pre‐cast	 	 C.C.	 1:2:4	 including	
necessary	 reinforcement	 as	 per	 I.R.C.	 type	
design	 	 in	 C..C.	 1:4:8	 including	 painting	
lettering	etc.	complete.(For	VR,	ODR)	

127	

17	 MORD	/	
MORTH	

Providing	 and	 fixing	 	 Indicator	 stone	 of	
approve	stone	as	per	I.R.C.	type	design	in	C.C.	
1:4:8	 	 including	white	washing	etc.	 complete	
Fixing	in	Earth	

127	

18	 MORD	/	
MORTH	

Supplying	 	and	 fixing	 Junction	Boards	of	M.S.	
plates	 and	 angles	 as	 per	 	 I.R.C.	 design	 incl;.	
Fixing	in	C.C.	1:4:8	with	necessary	excavation	
painting,	 figuring,	 lettering	 on	 boards	 etc.	
complete.	

127	



19	 MORD	/	
MORTH	

Providing	and	 fixing	Village	name	 	Boards	as	
per	 standard	 I.R.C.	 type	design	 of	 steel	plate		
incl.	 painting,	 lettering	 etc.	 complete	 with	
fixing	 in	 C.C.	 1:4:8	 block	 with	 necessary	
excavation	etc.	complete		

128	

20	 MORD	/	
MORTH	

Citizen's	 Information	 Board‐	 Providing	 and	
fixing	of	typical	MMGSY	information	board	as	
per	instruction.	Two	M.S.	sheets	of	3	mm	thick	
of	900mm	x	750mm	size	fixed	at	top	&	bottom	
duly	 rivetted	with	MS	 angles	 of	25x25x5mm	
thick	 M.S.	 angle	 shall	 be	 welded	 by	 two	
vertical	M.S.	 angle	 of	 5mm	 thick	 to	 75mm	 x	
75mm	 of	 12	 SWG	 square	 tubes	 posts	 duly	
embedded	 in	 cement	 concrete	 M‐15	 grade	
blocks	of	600mm	 x	600mm	 x	750mm	below	
ground	level.	The	letters	&	figure	of	any	shade	
reflectorised	 with	 high	 intensity	 prismatic	
grade	 retro	 reflective	 sheeting	 of	 Type‐4	 as	
per	 ASTM	 D‐4956	 and	 latest	 MORD	
specifications;	 All	 sections	 of	 framed	 posts	
and	steel	tube	will	be	painted	with	primer	and	
two	 coats	 of	 epoxy	 paints	 as	 per	 drawing	
Clause	 1701	 and	 Annexure	 1700.1	 (10.16).	
(A)	 Class‐B	 high	 intensity	 grade	 retro	
reflective	sheeting.	

128	

21	
MORD	/	
MORTH	

Road	marking	with	hot	applied	thermoplastic	
paints	 with	 reflectorising	 glass	 beads	 on	
bitumin	 surface	 providing	 and	 laying	 a	 hot	
applied	 thermoplastic	 compound	 2.5	 mm	
thick	 including	 reflectorising	 glass	 beads	@	
250gms	per	 sqm	area,	 thickness	of	2.5mm	 is	
excluding	of	surface	applied	glass	beds	as	per	
IRC:35‐2015.	The	finished	surface	to	be	 level,	
uniform	 and	 free	 from	 streaks	 and	 holes.	
zebra	 patta/bump	 patta	 lane/center	 line/	
edge	 line/cut	patta.	The	white	color	marking	
should	 provide	 liminancecoefficinet	 on	
cemend	 road	 shalll	be	min	130	mcd/m2/lux	
and	 Asphalt	 road	 shall	 be	 min	 100	
mcd/m2/lux	during	the	service	life	during	the	
day	 time.	 The	 marking	 should	 meet	 the	
performance	 criteria	 for	 night	 time	
reflectivity,	 wet	 reflectivity	 and	 skid	
resistance	 as	mentioned	 in	 the	 section‐15	 of	
IRC	 35‐2015.	 Warranty	 for	 the	 Retro	
reflectivity	should	be	two	years.	

136	



22	
MORD	/	
MORTH	

Cate	eye	/	road	stud/	RPM	:	Supplying	Raised	
Pavement	markers	of	polycarbonate	and	ABS	
moulded	 body	 and	 reflective	 panels	 with	
micro	 prismatic	 lens	 (No	 glass	 bead	 lens)	
capable	 of	 providing	 total	 internal	 reflection	
of	 the	 light	 entering	 the	 lens	 face	 and	 shall	
support	 a	 load	 of	 13635	 kgs.	 tested	 in	
accordanace	 to	 ASTM	 D	 4280	 type	 H	 and	
complying	 to	 specification	 of	 category	 A	 of	
MORTH	 circular	 No	 RW/NH/33023/10‐97‐
DO	 III	Dt.	11‐06‐1997.	 the	height,	width	 and	
length	 shall	 be	 exeed	 20mm,	 130mm	 and	
130mm	and	with	minimum	reflective	area	of	
13sqcm	on	each	side	and	the	slope	to	the	base	
shall	 be	 35+/‐5	 degree.	 the	 body	 of	 the	
marker	should	having	finger	grip	for	easy	and	
accurate	 placement	 and	 application	 with	
epoxy	/bituminous	adhesive	as	recommended	
by	the	manufacturer	of	the	marker.	the	colour	
of	 the	marker	 should	 be	 as	 per	 the	 IRC:35‐
2015	and	as	directed	by	Engineer‐in‐charge.		

137	

23	 MORD	/	
MORTH	

STOP	 SIGN:‐Providing	and	 fixing	 sing	boards	
made	out	of	2mm	aluminium	sheet;	size	90	x	
90cms.	rectangle	as	per	the	design	of	IRC‐67‐
1977	pre	treated	with	phospheting	process	&	
acid	 teching;	 coated	with	 one	 coat	 of	 epoxy	
primer	 and	 two	 coats	 of	 best	 quality	 epoxy	
paint;	 reflectorised	 with	 retro	 refiective	
sheeting	 as	per	 latest	M.O.S.T.	 Specifications;	
3.1m	 long	 stand	 post	 and	 frame	 fabricated	
from	suitable	size	iron	angle	of	35	x	35	x	3mm	
75x75x6mm	 as	 required;	 painted	 with	 best	
quality	 epoxy	 coatings	 in	 black	 and	 white	
bends.	 the	 details	 of	 symbol	 for	 each	 board	
shall	be	as	per	 the	 instruction	of	engineer	 in	
charge.	The	 fixing	at	site	shall	be	 in	1:2:4	CC	
block	 of	 size	 45	 x	 45	 x	 60cms.	 for	 each	 leg.	
including	 excavation	 curing	 tec.	 complete	
under	 the	 supervision	 of	 engineer	 in	
charge.(A)	Engineer	Grade(VR)...	

139	



24	 MORD	/	
MORTH	

Village	 Name/Bump	 Ahead	 Sign	 :Providing	
and	 Fixing	 sign	 boards	 made	 out	 of	 2mm	
aluminum	sheet	:	size	90*60	cms.	rectangle	as	
per	 design	 of	 IRC‐67‐1977.	 Pretreated	 with	
phospheting	process	and	acid	etching	:	coated	
with	one	coat	of	epoxy	primer	and	 two	coats	
of	best	quality	epoxy	paint:	reflectorised	with	
retro	reflective	sheeting	as	per	 latest	M.O.S.T	
specification:	 3.1	M.	 long	 (2	 nos)	 stand	 post	
and	 frame	 fabricated	 from	 suitable	 size	 iron	
angle	of	50*50*5mm	painted	with	best	quality	
epoxy	 coatings	 in	black	and	white	bends	 the	
details	 of	 symbole	 or	 inscription	 /	 numerals	
for	each	board	shall	be	as	per	the	 instruction	
of	engineer	in	charge	the	fixing	at	site	shall	be	
in	 1:2:4	 CC	 block	 of	 size	 45*45*60	 cms	 for	
each	 leg:	 including	 excvation	 curing	 etc.	
comp.under	 the	 supervision	 of	 engineer‐in‐
charge.(B)Engineer	grade	

139	

25	
MORD	/	
MORTH	

Sign	Board	per	square	Meter	 :‐Providing	and	
fixing	 sing	 boards	 made	 out	 of	 2mm	
aluminium	sheet;	size	1	Meter	x	1	Meter	as	as	
per	the	design	given	by	engineer	in	charge	pre	
treated	 with	 phospheting	 process	 &	 acid	
etching;	coated	with	one	coat	of	epoxy	primer	
and	 two	 coats	 of	 best	 quality	 epoxy	 paint:	
reflectorised	with	retro	refiective	sheeting	as	
per	 latest	M.O.S.T.	Specifications;	Letters	and	
numerals	should	be	as	per	IRC‐30‐1968,	3.1m	
long	 (2	 nos)	 stand	 post	 and	 frame	 may	 be	
fabricated	either	from	suitable	size	iron	angle	
of	35	x	35x	3mm	&	50	x	50	x	5mm	&	75	x	75	x	
6mm	 as	 required	 painted	 with	 best	 quality	
epoxy	coatings	 in	black	and	white	bends.	 the	
details	of	symbol	or	inscription	/	numerals	for	
each	board	 shall	be	as	per	 the	 instruction	of	
engineer	 in	charge.	The	 fixing	at	site	shall	be	
in	1:2:4	CC	block	of	size	45	x	45	x	60cms.	for	
each	 leg,	 including	 excavation	 curing	 etc.	
complete	under	the	supervision	of	engineer	in	
charge.	(A)	Engineer	Grade	
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GENERAL TECHNICAL SPECIFICATIONS 
1.0 General : 
 All Measurements shall be made in metric system. Different items of work shall be 
measured in accordance with the procedures set forth in relevant sections read in conjunction with 
General Conditions of contract. The same shall not however apply in the case of lump-sum items. 
All measurements and computations ; unless other wise indicated, shall be carried nearest to be 
following limits : 

(i) Length and breadth………………………………………..10mm 
(ii) Height, depth or thickness of earthwork,  
 Sub-base, bases surfacing, and structural members……….5mm 
(iii) areas……………………………………………………     0.01 Sq.Metre. 
(iii) Cubic contents……………………………………………..0.01 Cubic Metre. 
In recording dimensions of work the sequence of length, width and height or depth or 

thickness shall be followed. 
2.0. Measurement of  lead for Materials : 
 Where lead is specified in the contract for construction materials, the same shall be 
measured as described hereunder. 
 Lead shall be measured over the shortest practicable route and not the one actually taken and 
the decision of the Engineer-in-charge in this regards shall be taken as final. Distance up to and 
including 100 metres shall be measured in units of 50 metres, exceeding 100 metes but exceeding 1 
Km. in units of 100 metres, and exceeding 1 Km. in units of 500 metres. The half and greater than 
half of the units shall be reckoned as one and less than half of the units ignored. In this regard, the 
source of the materials shall be divided into suitable blocks and for each block the distance from 
the centre of the block to the centre of placing pertaining to that block shall be taken as the lead 
distance. 
3.0 Surface Regularity of sub grade and Pavement courses : 
 The surface regularity of completed sub-base courses and wearing surface in the longitudinal 
and transverse direction shall be within the tolerances indicated in Table below. The longitudinal 
profile shall be checked with a 3 metre long straight edge, at the middle of each traffic lane along a 
line parallel to the centre line of the road. The transverse profile shall be checked with a set for 
three camber boards at intervals of 10 metres. 

 
PERMITTED TOLERANCES OF SUB REGULARITY FOR PAVEMENT COURSE. 

 
Sr. Type of 

construction 
Longitudinal Profile with 3 metre straight 

edge. 
Cross Profile 

Maximum 
permissible 
undulation 

in mm 

Maximum number of 
undulation permitted in any 
300 m. length exceeding in 

    18           12           10             
6 

Maximum 
permissible 

variation from 
specified profile 

camber themplate 
mm 

1 2 3 4 5 6 7 8 
1 Earth sub grade 36 30 - - - 15 
2 Granular/lime 23 - 30 - - 12 



Cement 
stabilized sub 
base. 

3 Water Bound 
Macadam with 
nominal size 
metal (20-
50)mm 

18 - - 30 - 8 

4 Semi Dense 
carpet @   @ 

15 - - - 20 6 

 
 
Notes: 
1. These are for machine laid surfaces. If laid manually, due to unavoidable reason, tolerance 
up to 50 percent above these values in the columns may be permitted. However, this relaxation 
does not apply to the values of maximum undulation for longitudinal and cross profiles mentioned 
in columns 3 and 8 in the table.  
2. Surface evenness requirements in respect of both the longitudinal and profiles should be 
simultaneously satisfied. 
3. Rectification : Where the surface irregularity of sub grade and the various pavement courses 
fall out side the specified tolerances, the contractor shall be liable to rectify these in the manner 
described below and to the satisfaction of the Engineer- in-Charge at this own cost. 
 (I) Sub grade; Where the surface in high, it shall be trimmed and suitably compacted. 
Where the same in low, the deficiency shall be corrected by adding frees material. The degree of 
compaction and the type of material to be used shall confirm to the specified requirements. 
 (ii) Granular/Sub Base: Same as at (i0 above except that the degree of compaction and 
the type of material to be used shall conform to the specified requirements. 
 (iii) Lime/Cement stabilized soil sub-Base: For lime/ cement treated materials where the 
surface is high, the same shall be suitably trimmed while taking care that the material below is not 
disturbed due to this operation. However where the surface is low, the same shall be corrected as 
described here in below. 
 For cement treated material, when the time elapsed between detection of irregularity and the 
time of mixing of the material, is less than 2 hours, the surface shall be scarified to a depth of 
50mm, supplemented with freshly mixed material as necessary and recomposed to the relevant 
specification. When this time is more than 2 hour, the full depth of the layer shall be removed from 
the pavement and replaced with fresh material, to specification. In either case, the area treated shall 
not be less than 5 metres wide. This also applies to lime treated material except that the time 
criterion shall be 3 hours instead of 2 hours. 
 (iv) Water Bound Macadam Base. : Where the surface is high or low, that top 75mm 
shall be scarified, reshaped with added material as necessary and re compacted. The area treated at 
a place shall not be less than 5 metres long and 2 metres wide. 
 (v) Bituminous Construction : For bituminous construction other than wearing course, 
where the surface is low, the deficiency shall be corrected by adding fresh material and re 
compaction to specifications, Where this surface is high, the full depth of the layer shall be 
removed and replaced with fresh material and compacted to specifications. For wearing course, 



where the surface is high or low, the full depth of the layer shall be removed and replaced with 
fresh material and compacted to specifications in all cases where the removal and replacement of a 
bituminous layer is involved, the area treated shall not be less than 5 metre long and not less than 1 
lane wide. 
 
4.0 Quality Control Test during Construction. : 
 The materials supplied and the works carried out by the Contractor shall conform to the 
enclosed relevant specifications. For ensuring the requisite quality of construction, the materials 
and works shall be subjected to quality control test as described hereinafter, by the Engineer-in-
charge. The testing frequencies set forth are the desirable minimum and the Engineer-in-charge 
shall have the full authority to carry out test as frequently as he may deem necessary to satisfy that 
the materials at work comply with the appropriated specification. Test procedures for the various 
quality control tests are indicated in the respective sections of the specification or for certain tests 
within this section. Where no specific testing procedure in mentioned, the test shall be carried out 
as per prevalent accepted engineering practice to the directions of the Engineer-in-charge. 
5.0  Tests of Earthwork foe Embankment Construction : 
5.1 Borrow Materials: 
 (a) Sand content (IS: 2720 Part IV) 
  Two test per 8000 Cubic metres of soil.  
 (b)  Plasticity Test (IS: 2720 Part-V) 
  Each type to be tested. Two tests per 8000 Cubic Metres of soil. 
 (c) Density test (IS: 2720 part-VII) 
  Each soil type to be tested. Two test per 8000 Cubic Metres of Soil. 
 (d) Moisture Content Test (IS: 2720 Part-II) 
  One test for every 250 Cubic Metres of soil. 
 
5.2 Compaction Control : 
 Control shall be exercised by taking at least one measurement of density for each 1000 
square metres of compacted area, or closer as required to yield the maximum number of test results 
for evaluating day’s work on statistical basis. The determination of density shall be accordance 
with IS: 2720 (Part XXVIII). Test locations shall be chosen only through random sampling 
techniques. Control shall be not being based on the result of any one test but on the mean value of 
set of 5-10 density determinations. The number of tests in one set of measurements shall be 5 as 
long as it is felt that sufficient control over borrow material and the method of compaction is being 
exercised. If considerable variations are observed between individual density results, the minimum 
number of tests in one set of measurement shall be increase to 10. The acceptance of work shall be 
subject to the condition that the mean dry density equals or exceeds the specified density and the 
standard deviation for any set of result is below 0.08 gm/cc. However for earthwork in shoulders 
and in top 500 mm portion of the embankment below the sub grade, at least one density 
measurement shall be taken for every 500 square metres of the compacted area provided further 
that the number of the test in each set of measurement shall be at least 10. In other respects, the 
control shall be similar to that described earlier. 
 
6. Following materials shall conform to the Indian Standards shown against them; 
 (1) Cement    IS: 269 



 (2) Sand for masonry   IS: 2116 
 (3) Sand for concrete   IS: 383 
 (4) Course aggregate.   IS: 383 
 (5) Mild Steel.    IS: 432 
 (6) High yield strength deformed bars 
  (a) Hot Rolled.   IS: 1139 
  (b) Cold Twisted.   IS: 1786 
7. Barrel thickness of pipes of different class shall be under: 
 
Sir No Internal Diametre of pipes in 

MM 
Barrel thickness (in mm) 

NP1 NP2 NP4 
1 80 25 25 - 
2 100 25 25 - 
3 150 25 25 - 
4 250 25 25 - 
5 300 30 30 - 
6 350 32 32 75 
7 400 32 32 75 
8 450 35 35 75 
9 500 - 35 75 
10 600 - 40 80 
11 700 - 40 80 
12 800 - 45 90 
13 900 - 50 100 
14 1000 - 55 100 
15 1100 - 60 115 
16 1200 - 65 115 

 
 
  



Special conditions for Bituminous surface work with use of Drum mix plant, paver finisher. 
 
1. The hot mix plant and accessories to be used for the work shall be inconformity with the 
specification prescribed vide Govt of India. Ministry of Transport Circular No. RQ/RMP/ 1613784 
Dt. 1-1-87 The plant shall be equipped with all units and accessories as per latest IS 3066 / 1965, as 
amended from time to time. The contractor will have to modify their plants suitably within a period 
of six months form the date of issue of latest I.S. Specification of codes. 
 
2. The work of laying aggregate mixed with bitumen shall start on site of work only after 8.00 
hours in the morning and continue up to 17.00 hours in winter season and up to 18.30 hours in 
summer No work shall be done except during the period mentioned above and also on Sundays and 
National holidays viz. 26th January, 15th august & 2nd October. 
 
3. Quantity of bituminous aggregate mix to be laid shall be restricted to 250 tones per day for 
30/40 capacity plant and may be more or less depending upon the rated capacity of the plant. 
 
4. The work of laying asphalt mix shall start latest within 60 days from the date of issue for 
work order except when work is closed for few days due to breakdown of machinery and during 
such period the contractor has not shifted paver plant to any other paver work not carried out by the 
same plant and will be completed as per time limit. Reasons for delay in starting of work after 60 
days shall result into sufficient cause for laying compensation for disproportionate progress. 
However , the period from 15 th June to 15th October monsoon shall not be counted for the 
purpose of diprortionate progress and consequent cause for leevy of compensation. The contractors 
shall commence the work of laying payment on the before the last date of the period. The 
contractors shall commence the work of laying pavement on or before the last date of the period 
mentioned above falling which he shall pay for every day that he shall delay the commencement of 
the work as above in accordance with clause 2 of the contract.  
5. The contractor shall invariable get the job mix formula for the mix approved by the Engineer 
in charge before starting the work. 
 
6. These special conditions shall be applicable to the specifications of all the items included in 
this contractor where work is to be carried out with Hot mix plant and paver finisher. 
 

SCHEDULE OF WORK TO BE EXECUTED SHALL BE AS UNDER 
 
Time Limit:     
Sir No Period    Description of items to be executed 
 
1. Month....... Month   1. Collection of Materials on site 
 
2 From month 2 to 4 month  2.Erection of Plant machinery as required 
 
3 From Month..... to ...... month  3.Laying of asphalting work carpet & seal coat & 
      flushing of sand over surface, side with filling with  
      earth as required and directed.  



 
 

ANNEXURE - 1 
TECHNICAL REQUIREMENTS OF HOT MIX PLANT 

 
Composition of plant : The hot mix plant shall confirm generally to IS Specification No. IS 3066 / 
1965 as amended from time to time and shall be equipped with the following arrangements : 
 
1. Cold Aggregate Feeder : The cold aggregate feeder shall have minimum three 
independent bins or compartment, each provided with accurate mechanical pre determined rate to 
the cold elevator or to some intermediate conveyor or directly into the dryer. The feeder shall 
provide for the adjustment of total and proportional feed and shall be capable of being locked in 
any setting. 
 
2. Dryer : The dryer shall be capable of continuously agitating the aggregates while heating to 
the desired temperature. At the discharge end of the dryer or any other suitable location, means 
shall be provided for ascertaining the temperature of the heated aggregate. 
 
3. Screening Unit and Gradation Control : The dried aggregate shall be screened into not 
less than three size. The plant shall include means for accurately proportioning each bin size of 
aggregate either by weight or volumetric measurement. When the gradation control is by volume, 
the unit shall include a feeder mounted under the compartment bins. Each bin shall have an 
accurately controlled, individual gate to form an orifice for proportioning the material drawn from 
each respective bin compartment. The orifice shall have mechanical adjustment and provided with 
a lock indicators shall be provided on each gate to show the opening in centimetres. 
 
4. Mixer Unit : The plant shall include a mixer of an approved twin shaft pug mill type 
capable of producing a uniform mix. If not enclosed, the mixer box shall be equipped with a dust 
hood to prevent loss of fines. 
 
5. Mineral filler supply Unit : There shall be a independent arrangement to feed mineral filler 
directly into the pugmill. The hopper to bin for mineral filler shall provide for the adjustment to 
proportion the feed with the aggregate and bitumen feed and shall be capable of being locked in 
any setting. 
 
6. Bitumen Heating:  A heating system for bitumen always with effective and positive control 
of temperature shall be provided, to maintain proper temperature and for allowing continuous 
circulation between storage tanks and proportioning units during the entire opening period. 
Suitable arrangements shall be provided for recording the temperature at the tank and in the 
circulation system. 
 
7. Synchronization: For synchronization of Aggregate. Bitumen and filler feeds satisfactory 
means shall be provided to afford positive inter- locking control between the flow of aggregates 
from the bins or compartment, flow of bitumen from the tank and flow the tank and flow of 
mineral filer. 



 
VISCOSITY GRADE BITUMEN 

 
Brief Back Ground : 
Bitumen is a thermoplastic material and its stiffness is dependent on temperature. The temperature 
versus stiffness relationship of Bitumen is dependent on source of Crude and method of refining. 
Bureau of Indian Standards (BIS) first time introduced paving grade Bitumen specifications IS:79-
1950 in the year 1950 based on penetration. Based on this classification, the Bitumen were 
classified into five grades : S35, S435, S65, S90 & S-200. 
BIS first revised the IS : 73-1950 specifications in the year 1962 based on penetration. In IS : 73-
1961 specifications only eight parametres were considered for specifications. 
BIS revised IS : 73-1961 specification in year 1992 for waxy and non waxy crude based on 
penetration. In this revision, BIS introduced four additional qualification tests like penetration 
ratio, paraffin wax content, viscosity at 60 & 135 Degree C and retained penetration after thin film 
oven test. In case of non-waxy crude on additional grade S55 (50/60 penetration) was also 
introduced. However, in case of non-waxy crude only four grades A35, A55, A65 & A90 were 
specified. 
To improve the quality of the Bitumen, BIS revised IS : 73-1992 specifications based on Viscosity 
grading ( Viscosity at 60 Degree C) in july'2006. As per this specifications there are four grades 
VG-10, VG-20, VG-30 & VG-40. Few qualification tests like specific gravity, water content, 
ductility, loss on heating &Farass breaking point were removed from IS : 73-1992 specifications as 
these tests do not have any relationship either with the quality or performance of the Bitumen. 
Introduction of Viscosity Grade Bitumen : 
India has embarked upon massive and unprecedented road construction & improvement 
programme involving huge investments It has also to maintain a vast road network of over 33 lakh 
KM. The durability of the road surfaces depends largely on the type and quality of Bitumen used 
and quality control exercised in the production, transportation, mixing, laying and compaction. 
Traditionally, we have been using Penetration Grade Bitumen in Bituminous mixes. The 
Bituminous surfacing was showing rutting at higher temperatures, cracking at lower temperatures 
and raveling due to fatigue. The life of Bituminous surfacing on National Highways varied from 3-
4 years requiring frequent repairs and renewals. To achieve durable pavements, use of Modified 
Bitumen was introduced in late nineties. The cost of Modified Bitumen is about 30 to 40 per cent 
higher than the cost of Bitumen as well as the construction of pavement with Modified Bitumen 
requires higher level of care & quality control during the entire process right from production of  
Modified Bitumen to laying and compaction. The latest instruction is "Viscosity Grade Paving 
Bitumen" which is designed to take care of lowest temperature (responsible for cracking) and 
maximum temperature (responsible for rutting). The BIS has issued IS 73 specification for this 
type of Bitumen in july 2006. In view of the importance of Bitumen in road construction and 
maintenance, it is necessary that appropriate grade of Bitumen most suited for our environment are 
used and adequate quality control is exercised at each stage. 
Viscosity Grading of Bitumen : 
Paving grade Bitumen’s are categorized according to Viscosity (degree of fluidity) grading. The 
higher the grade, the stiffer the Bitumen. In Viscosity Grade, Viscosity tests are conducted at 60 
degree C and 135 degree C, which represent the temperature of road surface during summer (hot 



climate, similar to northern parts of India) and mixing temperature respectively. The Penetration at 
25 degree C, which annual average pavement temperature, is also retained. 
VG-10 BITUMEN : 
VG-10 is widely used in spraying applications such as surface dressing and paving in very cold 
climate in lieu of old 80/100 Penetration grade. It is also used to manufacture Bitumen Emulsion 
and Modified Bitumen products. 
VG-20 BITUMEN : 
VG-20 is used for paving in cold climate & high attitude regions, for eg. Northern regions. 
VG-30 BITUMEN : 
VG-30 is primarily used to construct extra heavy duty Bitumen pavements that need to endure 
substantial traffic loads. It can be used in lieu of 60/70 Penetration grade. 
VG-40 BITUMEN : 
VG-40 is used in highly stressed areas such as intersections, near toll booths and truck parking lots 
in lieu of old 30/40 Penetration grade. Due to its higher Viscosity, stiffer Bitumen mixes can be 
produced to improve resistance to having and other problems associated with higher temperature 
and heavy traffic loads. 
TABLE : VISCOSITY GRADE (VG) BITUMEN SPECIFICATION AS PER IS 73:2006 
Characteristics VG-10 VG-20 VG-30 VG-40 
Absolute Viscosity, 60 degree C, 
poises, min 

800 1600 2400 3200 

Kinematics, Viscosity, 135 degree C, 
CST, min 

250 300 350 400 

Flash, point, C, min 220 220 220 220 
Solubility in trichloroethylene, %, min 99.0 99.0 99.0 99.0 
Penetration at 25 degree C 80-100 60-80 50-70 40-60 
Softening point, C, min 40 45 47 50 
 
Tests on residue from thin film over test / RTFOT : 
 
I. Viscosity ratio at 60 degree C , max 4.0 4.0 4.0 4.0 
II. Ductility at 25 degree C, cm, min, 
after thin film over test 

75 50 40 25 

 
  



FREQUENTLY ASKED QUESTIONS 
1. What is the difference between Penetration & Viscosity Grade ? 

Penetration Grade classifications based on the Penetration value (degree of hardness) (Test 
conditions : 25 degree C, 100 gm, 5 sec) while VG system is based on absolute Viscosity 
(degree of Flow Resistance) of the Bitumen samples measured in Poise (Test conditions : @ 
60 degree C, 300 mm Hg vacuum). It also includes Kinematics Viscosity measured in cst @ 
135 degree C. 

2. Benefits / advantages of VG Bitumen over Penetration Grade – explain. 
 VG system is based on fundamental engineering parametre ( not empirical) 
 Viscosity is measured at 60 degree C and 135 degree C, which takes care of both low and 

high temperature susceptibility of the binder, which is not possible with Penetration value 
@ 25 degree C. Hence, pavement engineers, contractors / consultants can have better 
understanding about the binder's performance in the field. 

 Any two same Viscosity Grade Bitumen would give similar rutting performance in hot 
summer unlike Penetration Grade. 

 Grater ease of handling to customers as Viscosity Value at two different temperatures (@ 
60 degree C and @ 135 degree C) is available, which would enable users to measure 
accurate mixing and compaction temperatures. 

 Minimum specified Kinematics Viscosity value @ 135 degree C helps to minimize the 
potential of tender mixes during construction. 

 Viscosity Graded Bitumen’s are suitable for a wide range of temperature; 25 degree C for 
raveling / fatigue cracking, 60 degree C for rutting and 135 degree C for construction 
(mixing and compaction). 

 IS 73-2006 has only 7 tests to evaluate a sample compared to 14 tests in Penetration Grade 
system. This reduces time and cost of testing without sacrificing its quality. 

3. What are the limitations of Penetration Grade ? 
 This gradation is based on an empirical test and not a fundamental test; it doesn't provide 

any relevance with field performance of the sample. 
 Two samples having same Penetration value may show different behavior at high and low 

temperatures. 
 No Bitumen Viscosity is available near Bitumen mixing and compaction temperatures for 

the guidance of end users. 
 Penetration grading doesn't control the temperature susceptibility of Bitumen. Highly 

thermal susceptible Bitumen’s are not desirable because they are soft at high service 
temperature and very stiff at low service temperature. 

 It cannot be used effectively for Polymer modified Bitumen. 
4. Is VG Bitumen is the demand / requirement of users or the statutory bodies ? Why 

there is a need to shift from Penetration to Viscosity Grade Paving Bitumen ? 
 Penetration test was developed in an era of significantly lower pavement loading. In the past, 

truck weights were less than 30 tons with tyre pressure at 75 PSI. Today truck weights yields 
a 40% increase in the stresses applied to the pavement and is further aggravated by heavy 
traffic and change in weather conditions. Therefore, to cope up with the change in 
conditions, there is a need to shift from Penetration to Viscosity Grade Paving Bitumen. 
Both user agencies and statutory bodies are enforcing suppliers to supply VG Bitumen. 



5. Pavement made of VG Bitumen has longer durability than Penetration Grade Bitumen 
and why ? 
The pavement made from VG Bitumen will have better performance, because Viscosity 
value measured at 60 degree C correlated well with rutting behavior and Viscosity value at 
135 degree C gives sufficient idea about the mixing and compaction temperature and as a 
result pavement life is improved. 

6. Can we use VG 30 Bitumen in high temperature zones where the critical highway 
temperature is > 60 degree C ? 
Yes, VG 30 can be used in high temperature zones as it has good thermal susceptibility. 

7. Why there is a delay in introducing Viscosity Grade Bitumen in India despite declaring 
the spec by BIS in 2006. 
 For decades, Indian customers have been using Penetration Grade Bitumen, customers are 

yet to be educated fully about the new specification and its benefits. In India, Bitumen 
market is driven by customers to a large extent like any other market. 

 Additionally, there are other typical issues like user agencies demand for Penetration 
Grade Bitumen to complete the existing contracts, simultaneous, production of two grades 
at refineries and associated technical, logistical, administrative issues, etc. 

In view of above, there is a delay in introducing Viscosity Grade Bitumen in the market. 
8. Is VG Bitumen the ultimate solution for pavement failures ? 

VG Bitumen is not the ultimate solution; it is an initial step to understand the binder 
performance in the field. Inline with international trend (AASHTO M320-05 specification-
Super pave performance grading is being followed by USA, Europe etc.), we need to move 
towards performance grading system to understand the pavement failure due to binders. It is 
obvious that pavement design also needs due consideration. 

9. Why minimum limit to absolute Viscosity @ 60 Deg C prescribed ? Is it ok to keep Min 
limit ? 
The Temperature of 60 degree C is the near maximum Bituminous pavement temperature on 
a hot summer day, when rutting is likely to occur. It is useful to determine the stiffness (in 
terms of absolute Viscosity) of Bitumen at 60 degree C so that we can specify its minimum 
stiffness to ensure adequate resistance to rutting during hot summer. Pavement rutting is the 
most prevalent problem in India. 

10. What is the relevance of Ductility Test @ 25 Deg C on residue of TFOT ?  
Thin film Oven Test (TFOT) is nothing but the simulation of aging condition during mixing 
and compaction. If material shows good ductile characteristics after TFOT, it implies that 
binder can be laid nicely on the road and will not age (deteriorate) much during mixing and 
compaction. 

11. Number of tests for VG Bitumen is less than Penetration Grade, how this would assure 
/ control quality of Bitumen. 
Some of  the tests given in old Penetration Grade specification are the repetition of checking 
one parametre by different methods and some are redundant. For e.g. ductility measurement 
before and after TFOT. Ductility measurement after TFOT itself ensures the ductile 
property; there is no need to check it before TFOT. Penetration ratio, paraffin wax content 
and fraass breaking point tests are redundant as these properties have been taken care in new 
Viscosity Grade specifications. 



12. Do we have ready-made chart to use various Bitumen Grades as per the temperature 
zones ? 

 Ideally, selection of Bitumen Grade should be based on high and low pavement. 
temperatures (climatic conditions). For practical consideration, selections need to be based 
on air temperatures, Weather data can be obtained from IMO (Indian Meteorological 
Organization) for the purpose of understanding region wise requirement of binder grades. 
Selection criteria for VG paving Bitumen based on climatic conditions is tabulated below : 

 
  

S.No. Lowest Daily 
Mean Air 

Temperature, C 

< 25 Deg. C 20 to 30 Deg. C > 30 Deg. C 

1. More than -10 
Deg. C 

VG-10 VG-20 VG-30 

2. - 10 Deg. C or 
lower 

VG-10 VG-10 VG-20 

 
13. What is the effect of using VG-10 Bitumen in hot climate areas ? What is the right 

grade to be used in this area ? 
 Due to high temperature in hot climatic areas, use of VG-10 would not provide good rutting 

resistance. Based on the highest daily mean air temperature which good rutting resistance. 
Based on the highest daily mean air temperature which generally ranges from 30 to 44 Deg. 
C, VG-30 Bitumen can be used in this area. 

14. Is there any difference in process for manufacturing VG Bitumen over Penetration 
Grade ? 

 Yes, process parametres needs to be modified to produce VG Bitumen. It is produced by 
blowing Bitumen with air. 

15. How to measure Viscosity at 60 Deg. C ? What type of equipments and which 
manufactures do you recommend ? 

 A vacuum capillary tube viscometre is used to perform the Viscosity test at 60 Deg. C. 
Viscosity test equipment consists of i.e Calibrated cannon-Manning Viscosity tube, ii. Oil 
bath maintained at 60 Deg. C, iii. Vacuum pump and iv. Vacuum gauge, controller, 
thermometre, stop watch. Viscosity tube to be imported through Indian distributor and 
remaining items are easily available in India. Generally Cannon Manning vacuum capillary 
viscometre, Cannon fenskeviscometre and brook field viscometre are used to measure the 
Viscosity. 

Ref : 
(1) Ministry of Shipping, Road Transport & Highway, Govt. of India letter No. RW/NH-

33041/3/2001 S & R (R) Vol. III Dt.4/8/08. 
(2) Ministry of Shipping, Road Transport & Highway, Govt. of India letter No. RW/NH-

33041/3/2001 S & R (R) Vol. III Dt.4/2/09. 
(3) Indian Oil Corporation Ltd. letter dated 27/7/09.  
  



Item No. 
1 

Clearing and grubbing of road land incl.uprooting rank vegetation, grass, bushes, shurbs, saplings 
and trees girth upto 300mm removal of stumps of  trees cut earlier and disposal of unserviceable 
materials  © By mechanical means in area of  Light jungle. 

201.1. Scope 
 

Clearingandgrubbingshallbeperformedlessthanonemonthinadvanceofearthworkoperations and shall 

consist of cutting, trimming, removing and disposing of all materials such as trees, tree branches, 

bushes,shrubs,stumps roots,grass,weeds,anthills,jungle top organic soil notexceeding 150mm in 

thickness,rubbish,loosestones,boulders,etc.whichareundesirableandunsuitablefor useintheworks, from the 

designated area of road land, embankment slopes, drains, cross-drainage structures and such other areas as 

specified on the drawings or from areas as directed by the Engineer. It shall include grubbing, 

necessaryexcavation,backfillingofpitsresultingfromuprootingoftreesandstumpstorequired compaction, 

handling, salvaging, removal and disposal of cleared materials in accordance with therequirements of these 

Specifications. 

Reclearing of the site of any vegetation, grass shrubs before commencement of work shall be 

carriedout as directed by the Engineerandshall be incidental tothe work ofclearing andgrubbing. 

201.2. PreservationofProperty/Amenities 
 

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings, pipelines, 

sewersandallhighway facilitieswithinoradjacenttotheroadwhicharenottobe disturbedshallbe 

protectedfrominjury ordamageby providingandinstallingsuitablesafeguardsasshowninthedrawingor as 

approved by the Engineer. 

DuringclearingandgrubbingtheContractorshalltakealladequateprecautionsforpreservationof all 

vegetation adjacent to road land against soil erosion, water pollution, etc. and where required, shall 

undertake additional worksto that effect.Before start of operations,the Contractor shall submit to the 

Engineer for approval, his work plan including the procedure to be followed for disposal of waste 

materials,etc. and the schedule for carrying out additional work where required. 

201.3. ConservationofTop-soil 
 

The top-soil removed during clearing and grubbing of site, if suitable for re-use shall be transported, 

conservedandstacked as directed by the Engineer. This shall be incidental to the work. 

201.4. Methods,ToolsandEquipments 
 

Only such methods, tools andequipment as are approved by the Engineer shall beadoptedfor the 

work. If the area has thick vegetation/roots/trees, a crawler or dozer shall be used for clearance purposes. 

All trees,stumps,etc.falling within excavation andfill lineshall be cut tosuch depth below ground level 



thatin nocasethesefallwithin500mmofthesubgrade.Also,allvegetationsuchasroots,under-growth,grass 

andotherdeleteriousmatterunsuitableforre-useintheembankment/subgradeshallberemovedbetween 

filllinestothesatisfactionoftheEngineer.Onareasbeyondtheseclearinglimitstreesandstumps required to be 

removed shall be cut down to 500 mm below ground level so that these do not present an unsightly 

appearance. 

All branches of trees extending above the roadway shall be cut or trimmed so as to provide a clear 

height of 5 m above the road surface and shoulders. 

Allexcavationsbelowthegeneralgroundlevelarisingoutoftheremovaloftrees,stumpsetc.shall 

befilledwith material conforming toprescribedrequirements andcompactedtospecifieddensity,given by the 

Engineer. 

201.5. RemovalofAnt-hills 
 

Ant-hills both above andbelow the ground,as are liable tocollapse andobstruct free subsoil water 

flow shall be removed by excavating to a suitable depth as directed by the Engineer. The excavated ant-

hills material shall be carted away from the site.Cavities in the ground due to removal of ant-hills shall be 

filled with approvedmaterial and compactedto specified densities, as directed by the Engineer. 

201.6DisposalofMaterials 
 

All materials including trees, stumps, etc. arising from clearing and grubbing operations shall be the 

property ofGovernmentandshallbedisposedoffby theContractorashere-in-afterprovidedorasdirected by the 

Engineer. 

Trunks, branches and stumps of trees shall be cleaned of limbs and roots and stacked. Also 

boulders, stones and other materials usable in road construction shall be neatly stacked as directed by the 

Engineer. Stackingofstumps,boulders,stonesetc.shallbedoneatspecifiedspotswithallliftsanduptoaleadof 

1000 m. 

All products of clearing and grubbing which cannot be used or auctionedshall be cleared away 

fromtheroadsideinamannerasdirectedby theEngineer.Careshallbetakentoseethatunsuitablewaste materials 

are disposed off in such a manner that there is no likelihood of these getting mixed up with the materials 

meant for embankment, sub grade and road construction or cause undesirable environmental conditions. 

201.7.MeasurementsforPayment 
 

Clearing andgrubbing forroadembankment,drains andcross-drainage structures shall be measured 

onareabasisintermsofhectares.Clearingandgrubbingofborrowareasshallbeincidentalto 

embankmentconstruction andthe rates quoted for the embankment construction shall be inclusive of it. 

Cuttingoftreesupto300mmingirthincludingremovalofstumpsandroots,andcutting/trimming of 

branches of trees extending above the roadway shall be considered incidental to the clearing and grubbing 

operations. Removal of stumps of trees upto 300 mm girth left over after trees have been cut by any other 



agency of the Contractor or Government shall also be considered incidental to the clearing and grubbing 

operations. 

Cutting, including removal of stumps and roots of trees of girth above 300 mm and backfilling to 

required compaction and removal of stems and roots of trees of girth above 300 mm diaMetre left over 

after treeshavebeencut by any otheragencyorthegovernmentshallbemeasuredintermsofnumberaccording to 

the sizes given below: 

(i) Above300mmto600mm 

(ii) Above600mmto900mm 

(iii) Above900mmto1800mm 

(iv) Above1800mmto2700mm 

(v) Above2700mmto4500mm 

(vi) Above4500mm 

Forthis purpose,the girthshall bemeasuredata heightof 1mabove groundoratthe topof the stump, if 

the height of the stump is less than 1 m from the ground. 

Wherethe proposedwork sitepasses through dense forest area,clearing andgrubbing including 

cutting of trees of all girths and removal of their roots and stumps, etc. for construction of road 

embankment, drains and cross-drainage structures shall be measured on area basis. 

201.8 Acceptance 
 

Acceptance of clearing and grubbing shall be based on visual inspection of the work for compliance 

with the above specifications to the satisfaction of the Engineer. 

201.9 Rate 
 

201.9.1. TheContractunitratesforthevariousitemsof clearing andgrubbingshall be paid/payable  in  full 

for carrying out the required operations including full compensation for all labour, materials, tools, equipment 

andincidentalsnecessary  tocomplete  the  work.  These  will  alsoinclude  removal  of  stumps  and 

rootsoftreeslessthan300mmingirthaswellasstumpsleftoveraftercuttingoftreescarriedoutby  another  agency  of 

the  Contractor  or  Government,  excavation  and  backfilling  to  required  density,  where 

necessary,andhandling,salvaging,piling anddisposing of  the cleared materials with all  liftsand upto a  lead of 

1000 m. 

201.9.2. The Contract unit  rate  for cutting  (including  removal of stumps and  roots) of  trees of girth 

above 300mm and removal of stems androots of trees of girth above 300 mm left over after trees have been 

cut by any other agency or the government shall  include excavation and backfilling to required compaction, 

handling, salvaging, piling and disposing of the cleared materials with all  lifts and upto a  lead of 1000 m as 

directed by the Engineer. 



201.9.3. WhereaContractdoesnotincludeseparateitemsofclearingandgrubbing,thesameshall  be 

consideredincidental  tothe  earthwork  itemsandtheContract  unitpricesforthesameshallbeconsidered  as 

including clearing and grubbing operations. 

 
 

Item No. 
2 

Earthwork for embankment including breaking clods, dressing with all lead and lift (Excluding 
watering and consolidation) (A) Selected soil should be From borrow area with all lead and lift and 
should have CBR not less than 6.00%. 

1. The  landwidth  on which  the  earth workis  tobe  done  shall  be  clearedof  all  treeshaving  a  girth  of 

30cmandloss,loosestones,vegetation,bushes,stumpsandallotherobjectionablematerials.Allthe 

materialsclearedwill  be  theproperty  of Government.Useful material  shallbearrangedin  convenientstack  the 

road  boundary  or  as  directed  at  places  within  50 Metres  lead,  and  handed  over  to  the  department  in 

convenientsection.Unsuitablematerialshallbebruntorotherwisedisposedoffby  thecontractoratown  cost 

without  causing  any  nuisance  inconvenience  or  damage  to  the  works  property  or  people  in  the 

neighborhood.In all cases the materials shall be disposed off in a neat manner. 

 

2. After cleaning the site, the alignment of the road shall be properly set out true to line, curves, slopes 
gradesandsectionsasshownonthenplanordirectedbytheEngineer‐in‐charge.Thecontractorshall  provide  all 
labors  and  materials  such  as  lime,  string,  pegs,  nails,  bamboos,  stones,  mortar,  concrete  etc. 
Requiredforsetting  out,establishing.Bench  Marksandgiving  profiles.Thecontractorshallberesponsible  for 
maintaining the B.M.S. profiles alignment and other marks long they are required for the work in the opinion 
of the Engineer‐in‐charge. If the contractor defaults in this respect they may be restored by the department 
at the cost of the contractor. 

 

3. When  an  existing  embankment  is  to  be  widened,  continuous,  horizontal  benches,  each  at  least 

0.3Metrewide  shall  be  cut  intotheexisting  slope  for  ensuring  adequate  bondwith  the  fresh  embankment 

materialstobeadded.Thematerialobtainedfromthecuttingofbenchescanbe  utilizedinthewideningof  the 

embankment.  The  dumping  of  material  from  trucks  for  widening  operation  shall  be  avoided  except  in 

difficultcircumstanceswhen  theextra width  is  toonarrow  to permitthe movement ofany othertypeof hauling 

equipment. 

 

4. The  soil  to  be  used  for  embankment  shall  be  free  from  trees,  stumps,  root,  rubbish  or  any  other 
objectionable materials. Only materials considered suitable by  the Engineer‐in‐charge shall be used  for  the 
constructionandthatconsideredunsuitableshallbedisposedoffasdirectedby him.Theselectionof materials  to be 
used  in the construction of embankment shall be made after soil surveyand  investigations are carriedoutby 
theDepartment.Theembankmentshallconsistofearthavailablefromroad‐sideborrowpits on either  side with all 
lead  and  lifts.  And  within  land  width  in  the  manner  specified  in  Para  11.  Below.  The  road,ifany 
requiredforthepurpose ofhaulageof earth by men,animalsorvehicleswill beconstructed.  (If not existing) and 
maintained by the contractor at his own cost. 

 

5. Department is extended all necessary co‐operations in helping contractor to get borrow from near by 
Government or Panchayat land, if available. However department is not responsible if not such area is made 
available  to  the contractor and  in  the case,contractor will have  to makehis own arrangementto get borrow 
areaforborrowingearthofthequantityevenbymakingtemporaryarrangementwiththeprivateland owners. 

 

6. TheEmbankmentshallbeconstructedinuniformlayernotexceeding250mminloosethickness. The soil shall 
be spread uniformly over the entire width of the embankment unless otherwise directed by the Engineer‐in‐



charge. All clods of hard lumps of earth shall be broken to have maximum size of 15 cm. When being placedin 
theembankmenta  maximum  of  size  5cm  when  being  placedin  the  top  45  cm.  of 
embankment.Theworkofnextlayershallbeallowedonly afterthefirstlayerhasbeenthoroughly compacted. 

 

7. Where an embankment is to be placed on sloping ground shall be balanced in the step of trenches of 
brokenupinsuch  amannerthatthenewmaterialshallhaveperfectbondwiththeexistingsurface.Where 
theembankmentistobeplacedoveranexistingroadsurface,thesurfaceshallbescarifiedtominimum  depth  of  a  5 
cm. so as to provide ample bond between the old and new material. However when the embankmentis to be 
placed over and old concrete pavement andlies within 1 Metre of new sub grade  level, thepavementshallbe 
broken  upin  piecesnottoexceed  0.1mandmaybeMetre  of 
newsubgradeleftunderhenewembankment.Iftheexistingroadsurfaceisofgranularorbituminoustypeandlies 
within1mt.of  the new  subgrade  level,thesame  shall be  scarifiedtoa depth ofminimum 50mm.soastoprovide 
ample bond between the old and the new material. 

 

8. To  avoid  interference  with  contraction  of  abutment,  wing  walls  or  return  walls  of  culvert/bridge 

structures,  the  contractor  shall  at  point  to  be  determined  by  the  Engineer‐in‐charge,  suspend  work  on 

embankment  forming  approaches  to  such  structures,  until  such  time  as  the  construction  of  the  latter  is 

sufficiently  advancedtopermitthecompletionofapproacheswithouttheriskofinterferenceofdamageto  the 

bridge work, unless directed otherwise the filling around culverts, bridge and other structures upto a distance 

of twice the height of the embankment from the back of the embankment shall be carried out independentof 

the  work  on  the  main  embankment.  The  fill  material  shall  notbe  placedagainst 

anyabutmentorwingwallunlesspermissionhasbeengivenby  theEngineer‐in‐chargebutinany  casenotuntilthe 

concreteormasonry hasbeenin permissionhasbeen givenby  theEngineer‐in‐chargebutinany  casenot until  the 

concrete or masonry has been in position for 14 days, the embankment shall be brought up simultaneously in 

equal layer on each side of the structure to avoid displacement and unequal pressure. The sequenceofwork in 

thisregardshallbegotapprovedfromtheEngineer‐n‐charge.Wheretheprovisionof any  filter medium  is  specified 

behind the abutment, the same shall be laid in layers with the laying of fill material. The material used for the 

filter shall conform to the requirements for filler medium and will be paid extra in the relevant item. 

9. The  embankment  shall  be  finished  in  conformity  with  the  alignment,  level,  cross  section 
anddimensionsshownontheplansoras  directedby  theEngineer‐in‐charge.Wherethealignmentoftheroadis 
inacurve,thetopoftheembankmentshallbeformedwiththesuperelevationandtheincreasedwidth  shown  on  the 
drawing  or  as  the  Engineer‐in‐charge  may  direct.  Finishing  operation  shall  include  the  work  of  shaping 
anddressing the shoulder, road bedand the slopes toconform tothe cross section. 

 

10. The  earthwork  measurement  shall  be  paid  on  cross  sectional  measurements  and  computing 
thevolumes  of  earth work  in  cubic metres  by  average  area method.The  contractor  shall  sign day  to  day 
leveling  work  andalso  original  crosssections,longitudinal  section  etc.in  token  of  his  acceptance.The 
workingsectionbothlongitudinalandcrossofthegroundshallbetakenbytheEngineer‐in‐chargebefore  the  actual 
work has  started.The  contractor or his authorized  representative  shall attendday  to day  leveling work and 
sign with date  the  field book daily,  in  token of his acceptance,  if  there  is any disagreement,  the contractor 
shall  inform of  it  in writing  to  the officer concerned with  specific  reference  to  the  sections before  starting 
further work. Once the work  is started, no cognizance of any complaint will be taken merelay not signing to 
level book shall not be deemed as disagreement. The Executive Engineer shall also verify leveling work to the 
extent  of  5%  before  commencement  of  earth  work  and  on  finalization.  The  contractor  shall 
maintainingtheembankmentbyfillinginruts,raincuts,depressionduetoshrinkageetc.toproper 
formationandgradetillthisitemisfinally  measuredandacceptedby  theDepartment.Themeasurements  shall  be 
the  on  compacted  earth  work.  Deduction  of  15%  for  shrinkage  shall  be  made  from  gross  measured 
quantityifmeasuredbeforefirstmonsoonand10%ifmeasuredafteroneormoremonsoonhavebeen  passed  over 
the earth embankment. However the contractor shall have to bear  loss of deformation etc.  If any due toall 
settlementsaswell  asothertypeof  deformation  etc.ifany,thatmighthave  takenplaceat  thetime  of  taking 



measured of the item. 

 

11. If usable approved material is available within the land width of road, the same shall be permitted for 
used in the road embankment subject to the following conditions:‐ 

(i) The borrow pits will be so excavated as  to  form a  road side  longitudinal gutter  to drain  the 
water, interrupted by such gutter. 

(ii) The width of the drain shall be restricted to 1.5mts. only the depth will be restricted to such 
grade so as to drain the water efficiently. All balance quantity of earth shall be brought from 
distant borrow areas only. 

(iii) Ifthereistoplayerofblackcottonorotherobjectionablesoils,thesameshallberemoved anddisposed 
offelsewhereandusablematerialfoundat  thelowerlevel  will  only  be  usedin  the  earthen 
embankment, if the contractor choose to utilize this material. 

(iv) thedrainshouldbealignedalongtheboundryofthelandwidthoftheroad.Notpit,other than this 
drain shall be dug within 5 metres of the toe to the final section of the road embankment. 

(v) No borrow pitsshall be allowed in the length in which earth obtained for cutting from 
cutting is specified to be used in embankment. 

 

12Therateofearthworkincludescleaningjungles,dogbellingfixingprofiles,erectingnecessary pillars or stones 
for bench mark for leveling purpose, excavating earth from borrow pits, bracking clods, 
conveyingandspreadingearthinlayerswithallleadandlift,finishingtheentireembankmentand incidentals 
necessary tocomplete the work to the specifications. The cutting stuff of cutting in ordinary soil, soft 
murrum, soft rock, hard murrum and hard rock shall utilised in embankment costruction under this item 
within theleadspecifiedintheparticularsitem.NoPaymentshall bemade underthisitemforthecutting stuff used 
in embankment but labour for cutting will be paid as per specifications in the particulars item, and only 
balance quantity of earthwork from borrow areas will be pain in thisitem. 

 
Item No. 

3 
Supplying, stacking, spreading, rolling, watering and consolidation to desired density of 
Murrum/Binding Material with all lead and lift. 

1. Material  for  the purpose  shall be of  approved uality. Any material which  is  found  inferior  shall be 
rejected and the contractor shall remove such remove such rejected matrial from the site at his own cost, The 
material shall be collected from quarries approved by the Executive Engineer. The material shall be granular 
and grittly. 

 

2. The  materialshall  begotapprovedby  theExecutiveEngineerpriortocollection  on  site.Itshall  be  free 

fromall  fubbish  dustandanyorganic materials  as  well  asclods  of  black  cotton  soils,Materials  shall  not  be 

allowed to be collected from within the road boundary, Material to be used as crust and for side shoulders 

shall be as per CBR report and that to be usebindage  in WBM road construction shall have P.I. value of  less 

than6asdeterminedinaccordancewithIS  2720(part  ‐V)Thematerial  tobe  usedshouldbe  got  restedprior  to  its 

use in construction. Testing chargesshall be borne by the contractor. 

 

3. River  or  nala  or  sea  sand  required  for  the work  shall  be  clear,  sound,  properly,  free  from  organic 
materials sift clay etc. and shall be got approved by the Engineer‐in‐charge. The sand shall be obtained and 
brought from the source approved by the Engineer‐in‐charge.The sandshall be well graded. 

 

ThePaymentshallbeamdeonCubicMetrebasis. 

4. Stacking shall be done by filling  in the standard steel boxes of 2m x 1.5m x 0.5m size which shall be 
supplied  by  the  Department  if  available  on  rent.  Otherwise  contracor  shall  be  made  from  the  grade 



measurements.Whereanydoubtexistsastowhetherthequantityofstacksofmurruminanhectometreis 
notconfirmingwiththecubiccontentofthestandardpharas(2x1.5x0.5m)thesameshallbegotcorrected  bythe 
contractor  if  so  ordered  bythe  Engineer‐in‐charge  for  which  no  extra  payment  shall  be  claimed  bythe 
contractor.  If  the  quantity  of murrum  in  any  stack  in  a  particular  hectometre  is  found  to  be  less  than 
thestandard measurements viz. , 1.5 cmt. the entire collection in the hectometre shall be paid on the basis of 
the quantity so found. Regular stacks shall be done by the Contractor on a fairly level ground. Stacking of the 
murrum shall be done in a manner as directed by the Engineer‐in‐charge. 

 

5. For road work completed stacking of murrum as per requirement shall be barried out in 2 k.m length 
before  spreading.  The  collection  shall  always  be  commenced  at  one  end  of  the  K.M.  and  be  carried 
continuously towrdthe otherend unless the Engineer in charges shall direct otherwise. 

 

6. The Payment  shall be made on  cubic metre basis without deduction  for voids. The contractor  shall 

maintain  all  stacks  in  regular  and  proper  size  till  the whole materials  are  collected. measured  and  finally 

acceptedby  thepepartment.Thespreadingofmaterialsshallnotbeallowedtillthematerialsarefully  stacked  and 

completed kilometer wise. 

 

7. The rate  includes cost of collection, conveyance to the site with all  lead andlift and filling the boxes 
including all labour, tools, equipment and other incedental expenses. 

 

8. Theratequotedareinclusiveofallshallsuchtools,duties,fees,royalties,taxesetc. 

SpreadingMurum. 
Spreading of material shall be started after the full supply in a particular Km is collected, measured and 
recordedinthemeasurementbooks,PermissionoftheEngineerinchargeshallbeobtainedbefore 
spereading.Itshallbeseenthattheformationisdressedtotherequiredcamberandgrade.Ifthemurrumis to be 
spread over the metated surface then the speading shall be uniform and as its had as its hasto act as 
bindingsurface,itshallbeusedforfillingtheintersticesofmetalandformingasmoothrunningsurfaceas 
foraspossibleMurrumblindagteshallbespecifiedasblindageshallbespreadevenlywithatwisting motion of the 
baskets. No more Murrum shall be used then specified as blindage. The rate is for gross measurements and 
no deducation of voids shall be made. I the murrum is to be spread overearthenembankmentasasubbase 
orforsideshoulders oras blindage,itshallbe spreadinamanneras directed by the Engineerin charge andas per 
required width andthickness.Thecontractorshall make good all unevenness, depression, projections etc. 
during consolidation work, Rate of this item includes all these operation except consolidation. The 
payment shall be made on cmt basis. 

SpecificationshallapplyForRollingandconsolidationofmurrumasperstandardspecificationand 

directiongivenbyEngineerincharge. 

ThemeasurementsshallberecordedinonCum.basis&bepaidaccordingly. 
 

Item No. 
4 

Providing and laying bitumenous grout 37.50mm thick using bulk Emulsion RS1 for tack coat at the 
rate of 2.50kg/10sqm on Bitumin surfacer and using BT chips for required gradation with the asphalt 
of grade VG-30 at the rate of 1.99% i.e 19.90kg/MT by weight of mix including heating and mixing in 
drum mix plant , transporting the mix and spreading the same by paver finisher and consolidation as 
per MOST specification including cost of all  materials fuel, labours, tools and plants etc.  using 
contractor's own drum mix plant etc. complete. 

Scope: 



The work shall consist of construction, in a single course, of compacted crushed aggregates premixed with 
a bituminous binder, to serve as base / binder course, laid immediately after mixing on a base 
preparedpreviouslyinaccordancewiththerequirementofthesespecificationsandinconformitywiththelines, 
grades andcross-sections shown on the drawing or as directed by the Engineer. 

 

Built-upgroutshallbeusedinasinglecourseinapavementstructure. 

Materials: 
Bitumen:TheBitumenshallbepavingbitumenofsuitablepenetrationgradeVG-30asperIS73.The actual grade 
of bitumen to be used shall be decided bythe Engineer appropriate to the region, traffic,rainfall 
andotherenvironmentalconditionsGuidelinesonselectionofthegradeofbitumenaregiveninAppendix-4. 

 

Aggregates:- 
The aggregates shall consist of crushed stone of type black trap only. They shall be clean, strong, durable, 
of fairly cubical shape andfree from desegregated pieces,organic or other deleterious matter andadherent 
coatingthebitumenshallpreferablybetreatedwithanti-strippingagentsofapprovedqualityinsuitable does as 
Appendix-5.The aggregates shall satisfy the physical requirements set forth in Table. 

 

PHYSICALREQUIREMENTSOFAGGREGATESFORBITUMINOUSGROUT.	
 

Sr,	
No.	

Test	 TestMethod	 Requirement	

01	 LosAnglesAbrasionValue.	 IS:2386(Part–4)	 40%Maximum	
02	 AggregateImpactValue.	 IS:2386(Part–4)	 30%Maximum	
03	 FlakinessandElongationindices	

(Total)**	
IS:2386(Part–1)	 30%Maximum	

04	 Coatingandstrippingofbitumen	
aggregatemixtures.	

AASHTOT182	 Minimumretainedcoating	
95%.	

05	 Soundness	
(i)	 	 Loss	 with

	 sodium	sulphate	5	
cycles.	

IS:2386(Part–5)	 12%Maximum	



	 (ii)	 Loss	 with	 Magnesium	
sulphate5cycles.	

	 	

06	 Waterabsorption.	 IS:2386(Part–3)	 2%Maximum	

 

 Aggregatesmaysatisfyrequirementsforeitherofthetwotests. 

 To determine this combined proportion, the flaky stone from a representative sample should first be 
separated out. Flakiness  index  is weight of  flaky  stone metal divided by  remaining(non  flaky)  stone 
metalelongationindex  is weightofelongatedparticles  divided  to  total  non  flaky  particles.Thevalue  of 
flakiness index and elongation index to found are added up. 

Proportioningofmaterials: 
 

The bitumen content for premixing shall be 1.99 percent by weight of the total mix except when otherwise 
directed by the engineer. 

 

Themaximumcompactedthicknessofalayershallbe100mm. 

 

Thequantitiesofaggregatestobeusedshallbesufficienttoyieldthespecifiedthicknessaftercompactions. 

 

AGGREGATEGRADINGFORBITUMINOUSGROUT.	
ISSieveDesignation	 Percentbyweight	passing	

the	sieve.	
53.0mm.	 100	
26.5mm.	 75‐100	
22.4mm.	 50‐85	
13.2mm.	 20‐40	
5.6mm.	 5‐20	
2.8mm.	 0‐5	

 

Variation in proportioning of material : The contractor shall have the responsibility for ensuring proper 
proportioning of materials and producing a uniform mix A variation in binder content +0.3 % by 
weightoftotal mix shall blow ever be permissible for individual specimens taken for quality control test 
vide Section900. 

 

ConstructionOperations: 
Weather and seasonal limitations : The work of laying shall not be taken up during rainy or foggy weather 
or when the base course is damp or wet, or during dust storm or when atmosphere temperature in shade is 
10 degree C or less. 

 

Preparation of base : The work shall consist of preparation and existing granular or black topped surface 
bituminous course. Theworkshall be performedonsuchwidthsandlengthsasshown inapplicabledrawing 
orasdirectedby theEngineer.Theexistingsurfaceshallbefirmadclean,andtreatedwithprimeortack coat as 
shown on the drawings as otherwise stated in the contract. 

 



Materials: 
 

Forscarifyingandre-layinggranularsurface:Thematerialsusedshallbecoarseaggregatesalvaged 
fromscarificationoftheexistinggranularbasecoursesupplementedby freshcoarseaggregatesand 
screeningssothataggregatesandscreeningthussupplementedcorrespondtoClause404:Watermacadam or 
Clause 406 Wet Mix Macadam, as the case may be. 

 

For patching potholes and scaling cracks : Where the existing surface to be overlaid is bituminous. 
AnyexistingpotholesandcracksshallberepairedandsealedinaccordancewithClauses3004.2and3004.3or as 
directed by the Engineer. 

Forprofilecorrectivecourse:Aprofilecorrectivecourseforcorrectingtheexistingpavementprofileshall 
belaidtovaryingthickness asshownontheDrawings.Oras indicatedintheContractDocuments.The profile 
corrective course shall be laidto tolerances anddensities as specified for wearing course if a single layer or 
base course, if itis to be covered with a wearing course layer. 

 

Profilecorrectivecourseanditsapplication: Thetypeof materialfor use asa profilecorrectivecourseshall 
beasshownonthedrawing.Ifitistobelaidaspart oftheoverlay/strengtheningcourse,theprofile corrective course 
material shall be of the same specification as that of the overlay/strengthening course. 
However,ifprovidedasaseparatelayer,itmay beof thesamespecificationasthelayeroverwhichitisto be laid or 
intermediate between underlyinglayers, as shown on the Drawings. 

SurfaceLevels 
The levels of the subgrade differentpavement courses as constructed, shall notvery fromthose calculated 
with reference to the longitudinal and cross profile of the road, shown on the drawings or as directed by the 
engineer beyond the tolerances mentioned in Table 900-1. 

 

Bituminous materials shall not be applied to a wet surface or during a dust storm or when the weather 
foggy, rainy orwindy or whenthetemperaturein theshadeis less than 10°C wherethetackcoat consistsof 
emulsion, the surfaceshall be slightly damp, but not wet. Where the tack coatis of cutback bitumen, the 
surface shall be dry. 

 

ConstructionEquipment: 
 

The tack coat distributor shall be self propelled or towed bitumen pressure sprayer, quipped for spraying 
the material uniformly at a specified rate. Hand spraying of small areas,inaccessible to the distributor, or 
innarrowstrips,shallbesprayedwith apressure andsprayer,oras directed by theEngineer.503-4.2of 
MORTHSpecificationPreparationofbase:Thesurfaceonwhichthetackcoatistobeappliedshallbe clean and free 
from dust, dirt and extraneous materials, and be otherwise preparted in accordance with the 
requirementsofClauses501.8and902asappropriateimmediatelybeforetheapplicationofthetackcoat, the 
surface shall be swept clean with a mechanical broom, and high pressure air jet, or by other means as 
directed by the 

Engineer. 

 



Applicationoftackcoat: 
Theapplication oftackcoatshallbeattheratespecifiedin thecontract,andshallbeapplieduniformly,if rate of 
application of tack coat is not specified in the contract then it shall be at the rate specified in TABLE 500-2 
OF MORTH Specification. The normal range spraying. 

 

TABLE500‐2,RATEOFAPPLICATIONOFTACKCOAT	
The Emulsion RS1 at the rate of 2.5kg. per 10 sq. m. on BT surface and 4.00kg/10sqm on WBM surface 
shall be used for tack coat temperature for a bituminous emulsion shall be 20°C to 70° C and for a cutback, 
50°Cto80°CifRC-70/MC-70isused.Wheregeosyntheticisproposedforuse,theprovisionsofClauses 

703.3.2 and 703.3.4 of MORTH specification shall apply. The method of application of the tack coat will 
demand on the type of equipment to be used, size of nozzles, pressure at the spray bar, and speed of 
forward movement. The contractor shall demonstrate at a spraying trial, that the equipment and method to 
be used is capable of producing a uniform spray, within the tolerances specified. 

 

Where the material to receive an overlay isa freshly laid bituminous layer,that has not been subjected to 
trafficorcontaminatedbydust,atackcoatisnotmandatorywheretheoverlayiscompletedwithintwo days. 

 

Curingoftackcoat:Thetackcoatshallbelefttocurveuntilallthevolatileshaveevaporatedbeforeany sub sequent 
construction is started. No pant or vehicles shall be allowed on the tack coat other than those essential for 
the construction. 

 

Qualitycontrolofwork:TOLERANCESINSURFACELEVELS 
1.Subgrade	 1.20mm.	
	 25mm.	
2.Sub‐base4‐10mm.	 	

	 	

a) flexiblepavement	
b) concretepavement.	
(Dryleanconcreteofrolledconcrete)	

‐20mm.	
‐6mm.	
‐10mm.	

3.Base‐courseforflexiblepavement.	
a)Bituminouscourse.	

	
+6mm.	
+6mm.	

b)Otherthanbituminous.	 +10mm.	
(i) Machinelaid.	
(ii) Manuallylaid,	

‐10mm.	
+15mm.	
‐15mm.	

4.Wearing	courseforflexiblepavement.	 	

a)Machinelaid.	 +6mm.	
	 ‐6mm.	

b)Manually	laid	 +10mm.	
	 ‐10mm.	
5.Cementconcretepavement.	 +5mm.	

‐6mm.	

 



TACKCOAT	
Scope 
This work shall consist of the application of a single coat of high viscosity liquid bituminous material to an 
existingbituminousroadsurfacepreparatory tobesuperimpositionofabituminousmixwhenspecifiedin the 
Contract or instructed by the Engineer. 

Materials 
The binder used for tack coat shall be Emulsion RS1 complying with ISS 8887 of a type and grade as 
specified in the Section 600 of MORTH specification contract or as directed by the Engineer. The use of 
cutback bitumen as per IS 217 shall be restricted only for sites at sub-zero temperatures or for emergency 
applications as directed by the Engineer. 

WeatherandSeasonalLimitations 
Forcontrol of thequality of materials suppliedandthe works carriedout therelevant provisions of Section 
900 shall apply. 

 

Specifications : The rate shall cover the provision of tack coat at 0.25 kg. / 0.40kg per square Metre with 
the provision that the variation in actual quantity of bitumen used will assessed and the payment adjusted 
accordingly. 

Preparationandtransportofmix: 

 

Bituminous grout mixshall bepreparedin abetmix plant of adequatecapacity andcapableofyielding amix of 
proper and uniform quality, with thoroughly coated aggregates. 

Theplantshallbedrummixtype.Theplantshallhavecoordinatedsetofessentialunitscapableof producing 
uniform mix within the jobmix formula such as laid down in Appendix-A. 

(a) Incaseofdrummixplant,thecoldfeedsystemshallhavevariablespeedconveyors/orother suitable 
devices for regulating the accurate proportion/Control Cabin. 

(b) BitumenControlUnit:Capableofmeasuring/Metreingandsprayingrequiredquantityof bitumen at 
specifiedtemperature with automatic synchronization of bitumen andaggregate feed. 

(c) Filter System: A fines feeder system suitable to receive bagged or bulk supply of filter 
materialsand its incorporation tothe mix in the correct quantity shall be necessary auxiliary. 

(d) Dustcontrol:AsuitablebuiltinDustcontrolequipmentforthedryertocontaintheexhaustof the dust in 
toatmosphere for environmental control whoever sospecifiedby the Engineer. 

(e) Suitable  auxiliary  Bitumen  :  Boiler  of  adequate  capacity  with  self  heating  arrangement  and 
temperature control device.The boiler shouldbe fitted with temperature indicating instructs. 

The temperature of binder at the time of mixing shall be in range of 150°C to 163°C and that of 
the aggregate in the range of 155°C to 163°C provided that the difference in temperature between 
the binder and aggregate at no time exceeds 14°C. 

 

Mixing shall be through to ensure that a homogneneous mixture is obtained in which all particles 
of the aggregatesarecoateduniformly andthen dischargedtemperature ofmixshallbebetween130°Cto 
160°C. 

 

The mixture shall be transported from the mixing paint to the point of use in suitable tipper 
vehicles. The vehicles employedfortransportshall be clean andbecoveredin transitofsodirected by 
theEngineer. Any tippercausingexcessivesegregationofmaterialsby itsspringsuspensionor 



othercontributing factors orthat which shows undueshall beremoved from the work unit such 
conditions arecorrected. 

 

Spreading:Themixtransferredfromthetipperatsitetothepavershallbespreadimmediatelyby means of 
self propelledmechanical paverwith suitable screeds capableof spreading,tamping and finishing the 
mix true to the specified lines, grads and cross sections. The paver finisher shall have the 
following essential features. 

 

(a) Loadinghoppersandsuitabledistributingmechanism. 
(b) Alldriveshavinghydrostaticdrive/control. 

(c) Themachineshallhaveahydraulicallyextendablescreedforappropriatewidthrequirement. 

(d) Thescreedshallhavetampingandvibratingarrangementforinitialcompactingtothelayer 
asitisspreadwithoutruttingofotherwisemarryingsurface,itshallhaveadjustable  amplitude  and 
vaiable frequency. 

(e) Thepavershallbeequipmentwithnecessarycontrolmechanismsoastoensurethatthe finished 
surface is free from surface blemishes. 

(f) Thepavershall befittedwith an electronicsensing deviceforautomaticleveling andprofile control 
within the specified tolerances. 

(g) Thescreedshallhavetheinternalheatingarrangement. 
(h) Thepavershallbecapableoflayingeither2.5to4.0m.widthof4.0to7.0m.widthas stipulated in the 

Contract. 

(i) The paver shall be so designed as to eliminate skidding/slippage of the tyres during operation. 

However, in restricted location and in narrow widths where the available plant cannot be operated in the 

opinion of the Engineer, he may permit manual laying of the mix. 

The temperature of the mix at the time of laying shall be in the range 120° C to 160°C. In multi 
layer construction, the longitudinal joint in one layer shall offset that the layer below by about 150 
mm.However, the joint in the top-most layer shall be at the laneline of the payement. 

 

Longitudinaljointsandedgesshallbeconstructedtruetothedelineatinglineparalledtothecenterline of 
the road. All joints shall be cut vertical tothe full thickness of the previously laid mix andsurface 
paintedwith hot bitumen before placing fresh material. Longitudinal andtransversejoints shall be 
offset by atlease250mm.fromthoseinthelowercourseandthejointonthetop-mostlayershallnotbe 
allowedtofall withinthewheel path.All transversejointsshall becutvertically tothefullthicknessof 
thepreviouslylaidmixwithasphaltcutter/pavementbreakerandsurfacepaintedwithhotbitumen before 
placing fresh materials. Longitudinal joints shall be preferably hot joints. Cold longitudinal joints 
shall be property heated with joint heater to attain a suitable temperature of about 80°C before 
laying of adjacent materials. 

 

Compaction:Afterthespreadingofmix,rollingshallbedoneby 80to100KN.Vibratory roller. 
Rollingshallstateassoonaspossibleafterthematerialhawsbeenspreaddeploying3setofrollersas the 
rolling is tobe completed in limitedtime frame. The rollershall move at a speednot more than 5 
km/h.Rolling shall be done with care toavoid unduly roughening of pavement surface. 

Rolling of the longitudinal joints shall be done immediately behind the paving operation. After 
this the rolling shall commence at the edges and progress towards the center longitudinally except 
that on super elevatedand unidirectional cambered portions,itshall progressfrom the lower tothe 
upperedgeparallel to the center line of the pavement. 



 

Theinitialorbreak-downrollingshallbedonewith80-100KN.Staticweightstaticweightsmooth wheel 
roller (3wheels or tendem) as soon as it is possible to roll the mix without cracking the surface or 
having the mix pick upon the roller wheels.Thesecondor intermediate rolling shall follow the 
break down rolling with vibratoryroller of 80 to 100 KN. Static weight of pneumatic tyred roller of 
150 to 250kn. Weight with minimum 7 wheels and minimum tyre pressure of 0.7 Mpa. As closely 
as possible to the paver and be done while material is still workable enough for removal of roller 
marks, with 60 to 80 Kn. 
Tandemroller.Duringthefinalrolling,vibratorysystemshallbeswitchedoff.Thejointsandedges shall be 
rolled with a 80 to 100 kn. Static roller. 

 

When the rollerhas passed overthe wholearea once,any highspots or depressions whichbecome 
apparentshallbecorrectedby removingoradding mixmaterial.Therollingshallthenbecontinuedtill the 
entire surface has been rolled to 95 percent of the average laboratory density (obtained from 
marshal specimenscompactedasdefinedinTable(500-
10),thereisnotcrushingofaggregatesandallroller marks have been eliminated. Each pass of the roller 
shall uniformly overlap not less than one-third of the track made in the preceding pass. The roller 
wheel shall be kept damp if necessary to avoid bituminous 
materialsfromstickingtothewheelsandbeingpackedup.Innocaseshallfuel,lubricatingoilbe used for 
this purpose, nor excessive water poured on the wheels. 

Rolling operations shall becompletedin every respect before thetemperature of themix falls below 
100°C. 

Roller(s)shallnotstandonnewlylaidmaterialswhilethereisariskthatsurfacewillbedeformed therby. 
The edges along and transverse of the bituminous grout laid and compacted earlier shall be cut to 
theirfulldepthsoastoexposefreshsurfacewhichshallbepaintedwithathinsurfacecoatof appropriate 
binder before the new mix is placed against it. 

SurfaceFinishandQualityControlofWork. 
ThesurfacefinishofconstructingshallconformtotherequirementsofClause902.Controlonthe quality 
of materials andworks shallbeexercised by theEngineerin accordancewith Section 900. 

 

Thebuilt upspray grout shall beprovidedwithnext surfacing without any delay.If thereis tobe any 
delay,thecurse shall becovered by aseal coatto therequirementof Clause 613beforeallowing any 
traffic overit. The seal coat in such cases shall be considered incidental to the work andshall not be 
paid for separately. 

 

ArrangementsforTraffic. 
During the period of construction, arrangement of traffic shall be done to Clause 112 of MORTH 
specification. 

 

PassageofTrafficalongapartoftheExistingCarriagewayunderImprovement. 
Forwidening/strengthening existingcarriageway wherepart width of theexisting carriageway 
proposed to be used for passage of traffic, treated shoulders shall be provided on the side on which 
work is not in progress. The treatment to the shoulder shall consists of providing at least 150 mm. 
thick granular base course covered with bituminous surface dressing in a width of at 



leastxxxxandsurface shall bemaintainedthroughouttheperiodduring which trafficuses 
thesametothesatisfaction of the engineer. The continuous length in which such work shall be 
carried out, would be limited normally to 500 m. at a place. However, where work is allowed by 
the Engineer in longer stretches passing places atleast 20m. long with additional pavedwidth of 2.5 
m shall be providedatevery 0.5km.interval. 

 

Incaseofwideningexistingtwolanetofourlane,theadditionaltwolaneswouldbeconstructedfirst andthe 
traffic divertedtoitand onlythere afterthe requiredtreatment tothe existing carriageway would 
becarriedout.However,incasewhereontherequestofthecontractor,workonexistingtwolane 

carriageway is allowedby the Engineerwith traffic using part of the existing carriageway, 
stipulations asin para above shall apply. 

 

AfterobtainingpermissionoftheEngineer,thetreatedshouldershallbedismantledthedebrisdisposed of 
and the area cleared as per the direction of the Engineer. 

 

MEASUREMENTSFORPAYMENT	
 

Thepaymentshallbemadeonthetonnage(MT)basisoftheweightofmixofaggregatesand bitumen. 
For the purpose, the contractor shall have to install a weight bridge of suitable capacity for the 
purpose of weighment of dumpers at suitable place at his cost as directed weight of empty and 
weight of loaded dumper will be recorded in bound andnumbered register on plant site. 

Department will be free to get some loaded dumpers test checkedat other weight bridge. Weight 
bridge will be periodically got calibrated and verified from weight and measure authorities. 

 

For the purpose of application of tack coat, if the theoretical area as per sanctionedestimate for 
basis of tone differs with the actual area of work done in the field,the reduction in oraddition to 
payment shall have to be exceed respectively. 

 

Weight of mix materialswill be done in presence or responsible person, not less than the rank 
ofsupervisor of department and the measurement shall be recorded by the Deputy Executive or 
Assistant Engineer orAddl.Asst. Engineer.If soauthorized, Record of each dumperwill be 
maintainedseparately in bound and numbered register,which will be maintained by the 
departmental representative andsigned 
bythecontractor,propergatepasssystemshallbeestablishedforthevehiclecomingtotheplantsite 
andoutgoingfromtheplantsite.Thelocation ofthekiloMetre,hectoMetreandMetreinwhich individual 
dumper are unloaded shall be recorded carefully. 

 

Rate: 
Thecontractunitratefortheworkshallbepaymentinfullforcarryingouttherequiredoperations including 
full compaction for. 

(i) MakingarrangementsfortraffictoClause112ofMORTHspecificationexceptorinitial treatment to 
verge, shoulders and construction of diversion. 

 



(ii) preparationofbaseexceptforlayingofprofilecorrectivecourse 

(iii) butincludingfillingofpotholes. 

(iii) Providing all materials to beincorporatedin thework including arrangement forstock yards, all 
royalties, fees, rents where necessary and all leads and lift. 

(iv) Alllabor,tools,equipment,plantincludinginstallationofhotmix plant,powersupply units and all 
machineries, incidental to complete the work to the specifications. 

(v) Carryingouttheworkinpartwidthsoftheroadwheredirected. 
(vi) Carryingoutalltestsforcontrolofquality. 

 
Item No. 

5 
Providing, laying and rolling of 25mm thick open graded premix bituminous carpet with B.T 
aggregates as specified and using bulk Emulsion RS1 for tack coat at the rate of 2.50kg/10sqm on 
B.T.Surface  (As per IRC-16) and using bitumen for mixing with aggregate at the rate of 3.36% i.e 
33.60kg/MT. of total mix including heating and mixing in drum mix plant, spreading the same with 
paver finisher and consolidation with vibratory roller including necessary firewood, oil, lubricants, 
labour charges etc. using equipment tools etc. completed in accordance with the requirement of 
specification. 

(Readas“ViscocityGradebitumenVG-30”inplaceof“Penetrationgrade60/70”) 

1. Theworkshallconsistofconstructioninsinglecourseof25mm,thicksemi‐dencsecarpet 

ascourse,onapreviouslypreparedbasesinglecourseshallalsoincludeadditionalthicknessifanyto  remove 

unevenness of the existing surface. 

2. The course aggregates shal consist of crushed stone only. These shall be clean, strong durable 
for fairly cubical shape , free of disintegrated ieces organic or other deleterious matter and adherentcoating. 
Theaggregatesshalpreferablybehydrophobicandoflyporosityandshallsatissfythephysical  requirements  set 
forth as under. 

PhysicalRequirementsofAggregatesforBituminousMacadam. 
SrNo	 Test	 TestMethod	 Requirement	
1.	 LosAngelesAbrasionValue	 IS:2386(PartIV)	 30%Maximum	
2.	 AggregateImpactValue	 IS:2386(PartIV)	 30%Maximum	
3.	 FlakinessIndex	 IS:	2385(PartI)	 30%Maximum	
4.	 StrippingValue	 IS:6241	 25%Maximum	
5.	 WateAbsorption	 IS:	2386(PartIII)	 02%Maximum	

*Aggregatemay satisfy requirementofeitherofthetwotests. 

 

3. The fineaggregates shall consistof crusherrun screening.natureal andormisture of both, these 
shall  be  clean,  hard  durable,  uncoated,  dry  and  free  forom  injurious,  soft  or  flaky  pieces  and  organic  or 
deletarious substance. 

 

4. The filler whererequired shall be an intermaterial,thewhole of which passes 600 macron sieve 
as  leat  90  percent  passing  150 micron  sieve  and  not  less  than  70  oercent  passing  75 micron  sieve.  The 
fillershall be cement,stonedust hydatedlimeorfly ash approvedbytheEngineerin charge. 

5. Themineralaggregatesmincludingmineralfillershallbesogradedorcominedasto  conform  to  the 
grading as under. 

 



Table:AggregateGradationGradaionforAsphaltCarpet 
Sieve	 %byweightpassingtheseefor20/25mmthickness	

20mm	 100	
12.5mm	 70‐100	
10mm	 20‐40	
4.75mm	 0‐5	
2.36mm	 	

 

6. The Samples of aggregates of requires gradings  for the work shall be got approved  from the 
Engineer in charge prior to transportation and collection on plant site, Unapproved materials shall have to be 
removed from the palnt site by the contractor at his own cost. If sontractor fails to remove the infrior type of 
materials  form the plant site, the smae will be removed by  the Department at the cost of the contractorm 
collection of aggregate shall be in differentstacksaccording tovarious dizes of aggregates. 

 

7. For  the purpose of  collection of materials  , plantsite  shall be  established  at  surtable place, 
where  hot  mix  plant  shall  be  installed.  Department  will  extend  all  necessary  co‐operation  oin 
helpingcontractrotogetnearby Govt.lanofestablishingplantsite.However,departmentisnotresponsibleifno such 
land  is made  available  to  the  Contractor will  have  to make  his  own  arrangement  for  the  same  Incoming 
material shall be recorded in a register for the purpose of record. 

 

8. ThebindershallbestraightrunbitumenofasuitablegradesatsfyingtherequirementsofIS: 

73BitumenshallbeVG-30gradeandshallbesuppliedby thedepartmentattherateandplanceas mentionedin 
schedule "A" of the tender andit shall have to be carted, bythe Contractor tothe site ofworkat his own 
cost.Empty asphalt drums shall have to be returned free of cost to PWD store from where they are issed or 
as directed, if so proveded in shedule 'A' damage caused to the asphalt drums or loss of asphalt after 
issuefrom stureshall be therespesibility of the contractor, Drum of asphaltshall be sostore soas toallow easy 
inspection and in such place as will not damage the drums and cause the leackge of allow water and the 
forignmattertoenter.Forthepurposeofcalculationconsumption,wastagewillnot beallowedbeyound2.5 

percent.Excessconsumptionover2.5percent.Excessconsumptionover2.5percentwillbechargedata panl rate. 

 

9. In casebitumen is tobe issued by department in bulk, the same shall be issuedtothe Contractor 

at plant site by tankers at the same rate as shown  in schedule "A" contractor shall have to make adequate 

arrangementfor  stacking bulk asphaltat plantsite according  totherrequirement.No deduction  in  rate will be 

made for supplying hated bulk asphalt. 

10. Theasphaltshould  not  be  usedasa  fuel,If  however  ,contractor  isfound  to  be  using  asphaltasfuel, 

thequantityofassphaltutilisedshallbeassessed,bytheExecutiveEngineerwhosedecisionwillbefinal  andbinding 

totheContractorwhowillbechargedatdoubletherateprovidedisSchedule'A'ofthe  agreementeven  though 

thetotalconsumpation of asphaltmay bewithin the theoretical consumption. 

 

11. Department shall be keep a dayto dayaccount of the supply and consumption of bitumen in a 
separate bound register having numbered pages and the proforman prescribed by the Department day to day 
signature of the Contractor's representatie shall be obtained in this register. Issue rate of bitumen includes (i) 
ObtainingasphaltDept.Store(ii)Transportingtodite(iii)Storingandstacking(iv)Keepingrecordsof  supply 
andconsumption and((v)returning the empty drums in goodcondition tothe Department. 

 



12. Semidersecarpetshalnotbelaidduringrainyweatherorwhenthebasecourseindampor 

wet. 

 

13. Thebaseonwhichsemidensecarpetistobelaidshallbethoroughlysweptandscrapted  clean  and 
free of dust and foreign matter. 

 

14. The work shall consist of application of a single coat of bitumious to an existing road surface 
preparatorytoanotherbituminousconstruction.Thetempereatureofbitumenconstruction.The  tempereature 
ofbitumenatthetimeofapplicationshallbeintherangeof160degreecentigradeto175 degree centigrade. 

 

15. Binder  shall  be  heated  to  the  temperature  appropriate  to  the  grade  of  bitumen  used 

andapprovedby theengineerinchargeandsprayedonthebaseattheratespecifiedhereafter.Therateof straight run 

Emulsion  RS1  for  tack  coat  shall  be  2.5  kg  per  10  square Metre  aread  for  any  existing  bitumne  treated 

surface.  The  binder  shall  be  apliedniformly.  The  tack  coat  shall  be  applied  just  ahead  of  the  on 

commingbitunious  construction.Incasecarpetistobelaidon  WBMsurface,rateofspreadofEmulsion 

RS1fortackcostwillbe4.0kg./10smt.&inthatcase,addition1.5kg./10smt.willbepaidtothe  contractor  at  the  rate 

provided in schedule "A". 

 

16. The  binder  content  for  premixing  shall  be  3.36  percent  by weight  of  the  total mix  unless 
otherwise  specified.  The  quantities  of  aggregates  shall  be  sufficient  to  yield  the  specified  thickness  after 
compaction. 

 

17. The  contractor  shall be  the  job mix  formula  for  themix approved by  the engineer  in  charge 

beforestartingthework.In  orderto  obtain  therequiredtype  ofmix,thedepartmentmay  changethe 

proportionofbitumenandgradingsofaggegateandcontractorshallhavetocollectthematerials  accordingly 

incaseofincreaseinproportion  of  bitumentheincreasedor  decreased  quantity  will  adjustedat  the  reate 

provided  in schedule "A" The contractor shall have  the  responsibility of ensuring properting of materials  in 

accordance with the approved job‐mix formula and producing a uniform mix. 

 

18. Hotmixplantofadequatecapacity  andcapableof  producing  aproperanduniformquality  shall  be 
used  for  preparing  the  mix.  The  plant  may  be  either  a  batch  type  or  a  continuous  one,  having 
coordinatedsetofessentialunitsuchasdryerforheatingtheaggregates,abinderheatingandcontrolunit  for 
Metreing out  the correct quantity of heated binde;  tigether with a paddle mixer  for  intimate mixing of  the 
binder and aggregate. 

19. Thetemperatureofbinderatthetimeofmixingshallbetherangof150‐177degree 
centigradeandofaggregatesintherangeof155‐163degreecentigrade,Providedalsothatatnotimeshall  the 
differencein temperature between the aggregates andthe binder excees 14 degree centigrade. 

 

20. Mixing shall be thorough to ensure that a homogeneous mixture  is obtained  in which all the 
particles to the mineral aggregates are coated uniformaly. 

 

21. Themixshallbetransportedformthemixingplanttothepointofuseinsuitablevehicles. The vehicales 
employed  for  transport  shall be  clean  and be  covered  ver during  transit  if  so directed by  the  Engineer  in 
charge. 

22. The mix  transported  from  the hot mix plant  to  the  site, shall be speread by means of a self 
propelete mechanical paver with  suitable  creeds  capable of  spereading,  tamping  and  finishing  the mix,  to 
specifiedgrade,  lines andcross  sections.Thetempretature of mix atthetime oflaying  shallbe  in  range121‐163 
degreecebtugrade. 



 

23. Longitudinal joints and edges shall be constructed true to the delineating  lines parallel to the 
centre  line  of  the  road.  Longitudinal  joints  shall  be  offset  by  at  least  150mm  from  those  in  the  binder 
course.All  joints shall be cut vertical to the  full thickness of the previously  laid mix and the surface painted 
with hot bitumen before placing fresh material. 

 

24. Immediately after  the  spreading of mix,  it  shall be  thoroughly  compacted by 8‐10  tonnes 3 
wheel roller moving at a speed not exceeding 5 km per hour. 

 

25. The roller wheels shall be kept damp to prevent the mix from adhering to them but in no case 
shall fuel  lubrication oil be used for this purpose. Rolling shall commence  longitudinally, from the edge and 
progresstowardsthecentreexcepton  superelvevatedportions.Whenitshallprogressfrom  thelowerto 
upperedgeparallel  tothecentreline ofthe payement.The  rollershouldproceedonthefresh materialwith  rear or 
mixed  wheel  leading  or  as  to  minimixe  the  pushing  of  the  mixx  and  each  pass  of  the  roller  shall 
uniformilyoverlapnotlessthanonethirdofthetrackmadeintheprecedingpass.Rollingshallcontinue until the entire 
surface has been rolled to compaction and all the roller marks eliminated. 

 

26. Sand  orstone  dustflushing  attherateof  0.03cmt./  10smt.shallbe  doneon  asphaltsurface  for 

which no separate payment will be made. 

 

27. Traffic may  be  allowed  immediately  after  completion  of  the  final  rolling when  the mix  has 
cooled down to the surrounding temprerature. 

28. Surface  finishand quality control of work  : Control on  the quality of material andworks shall 
beexerisedby theEngineerinchargeby carryingoutthefollowingtestatthefrequenciesshownagainst each : 

 

SrNo	 Type	 of	
Construction	

Test	 Frequency	

1	 TackCoat	
	
Semi
	 dens
e	carpet	

(i) Binder	 temprerature	 for	
application	
(ii) Rateofspreadofbinder	
(i) Aggregateimpactvalue	
(ii) Flakinessindexofaggre.	
(iii) Strippingvalue	
(iv) MixGrading	

Atregularcloseintervals	
	
Twotestper	day	
Onetestper100cu.mofaggre	
‐Do‐	
‐Do‐	
Onesetof	 testonindividualconstituents	and	
mixed	 aggregates	 from	 the	 dryer	 foreach	
100	tonnes	of	mix	subject	to	aminimum	of	
two	test	per	day	

	 	
(V)Tempratureofbinderinth	 Atregularcloseintervals.	

	 	 boiler	,	aggregate	in	the	dryer	and	
mixatthetimeoflayingand	rolling	
	
(vi) Control	of	binder	content	and	
gradation	 in	 the	 mix	
(Bindercontent	test	vide	(ASTM	D	
‐2172)	
(vii) rateofspreadmixmaterial	

	
	
	
	
One	test	for	each	100	tonnes	of	mix	
subjecttinux	if	twi	test	per	day	per	plant.	

Regularcontrolthroughchecksonlayerthickn
ess	

 



29. The contractor shall at all  times carry out  times carry out work on  the highway  in a manner 
cratingleastinterferencetotheflowoftrafficwhileconsistentwith  thesatisfactory  execution  ofthesame.  For  all 
work involving improvements to the existing highway, the contractor shall in accordance with the directives if 
the  Enginnerin  charge  provide  and  maintain,  during  the  execution  of  the  work,  a  passage  for  traffic 
eitheralong a part of the existing carrige way underimprovement or on diversion. 

 

30. In  case of  the  improvement works namely widening  strenghering of  the existing paymentor 

reconstructionrepairstocrossdrainageworks.Wheresuch workscouldbecarriedout  on  partwidthsata  time  and 

the  traffic  could  simultaneously  be  passed  without  undue  delay  and  difficulty  on  the  other  part  ;  the 

roadshouldershall  bedressedand  broughtinlinewith  thepaymentandmaintanedthroughout  out  the 

durationoftheworktothesatisfactionoftheengineerincharge.Whereworkincontinuedonlong  stretches,passing 

places,atleast20metrelongand6metrewideinclusiveofthewidth oftheexisting carriate way shall be provided at 

half  or  one  kiloMetre  intervals  as  directed  by  the  Engineer  in  charge.  Extra  treatmen  toshoulder where 

necessary, shall be given as ordered by the engineerin charge. 

31. The  contractorshall  take  the  all  necessary  measures  for  the  safety  of  traffic 
dureingconstructionandprovidedbytheengineerinchargefortheinformationandprotectionoftraffic  approaching 
or passing  through  the  section, of  the highway under  improvement. Before  talking up any construction an 
agreed phased programme for the control of traffic on the highway shall be drawn up in consultation with the 
engineer in charge. 

 

32. Thebarricadeserectedoneithersideofthecarriageway  /portionofthecarriageway  closed  to  trafic 
shall be strong to resist violation, and painted with alternate black and wite stripes road lanterns or warning 
lights of similartypeshall bemounted on thebarricades at night andkept lit throughout from sunsetto surise. At 
the points where trafic is to deviate from its normal path the channel for traffic shall be clearly marked with 
the  aid  of  payment  marking,  painted  drums  or  asimilar  device  to  the  direction  of  engineer  in 
charge.Atnightthe massages shall be delineated with lanterms other resuitable lightsource. 

 

33. One waytrafic operation shall be establishedwhenever the traffic  is to be passed over part of 
thecarriageway  indequatefortwolanetraffice.Thisshal  bedonewith  thehelpofflagmenkeptpositioned  on 
opposite  side during all hours. For  regulation of  traffic,  the  flagmen  shall be equipped with  red and green 
flagesandlantemslights.Onbothsidessuitablereuglatory/.warningsingsshallbeinstalledforthe 
guidanceofcarriageway  beginsandtheother120metresaway.Thesignsshallbeofapproveddesignand  the 
refractory type if so directed. 

 

34. Thepaymentshallbe made onthetonnage(MT)basisoftheweightformixofaggregate of bitumen. 
For  this  purpose  the  controctor  shall  have  to  install  a  weigh  bridge  of  suitable  capacity  of  or  the 
purpoeofweighmentofdumpersatsutableplaceathiscostasdirected.Weightofemptydumperand  weight  of 
loaded dumper will be recordedin bound andnumbered register on plantsite. 

 

Departmentwillbefreetogetsomeloadeddumperstestcheckedatotherweighbridges,Weigh bridge 
willbe periodically got callibratedand verifiedfrom weight andmeasure authorities. 

 

35. Weightofmixmaterialswillbedoneinpresenceofresponsibleperson.Notlessthanthe 

rankofsupervisorofdepartmentandthemeasurementsshallberecordedbytheDeputyEngineer,junior 

engineerofsupervisormifsoauthorised,Recordofeachdumperwillbemaintainedseparatelyinbound 
andnumberedregisterwhich will bemaintainedby thedepartmentrepresentativeandsignedby the 
contractor,propergate passsystemshall beestablished,forthe vahicalscomingtothe plant,site andout going 



from the plant site. The location of hectometre in which individual dumpers are unloaded shall be recorded 
carefully. 

 

36. The contractunitrate forsamidense carpet shall be in full for carring out the required operation 
including full compensation for : 

 

1. Makingarrangementsofcontrolandsafetyoftraffic 

2. Preparationofbase. 
3. Providing allmatrrialstobeincorporatedintheworkswithallleadandlifts. 

Alllabour,toolsequipmentandincidentalstocompletetheworktothespecification 
Item No. 

6 
Providing and laying seal coat using Bitumin grade VG-30 with B.T. aggregate as specified using 
aggregate at the rate of 0.18cum/10sqm. And bitumen  for mixing with aggregate at the rate of 4.5% i.e 
45.00kg/MT of total mix including heating and mixing in drum mix plant and spreading the same by 
paver finisher and consolidation with vibratory roller including necessary using contractor's own 
drum mix plant, machineries and equipment, tools etc. complete in accordanace with the requirement 
of specification. 

(Readas“ViscocityGradebitumenVG-30”inplaceof“Penetrationgrade60/70”) 

1. DESCRIPTION	
 

Theworkshallconsistofconstructionofpremixsealcoataswearingcourse,onapreviously prepared base. 
to the requirement of these specification. 

 

2. MATERIALS	
2.1 Binder  :The  binder  shall  be  straight  run bitumen of Voscosity  grade VG‐30  grade  satisfying 

therequirementofIS:73.Theactual  gradeof  thebindertobeusedshallbedecided by  theEngineerin  charge  and  it 
shall have to be brought by contractor to the site at his own cost unless otherwise specified in schedule 'A'. 

 

2.2 Coarse  aggregates  :The  course  aggregate  shall  consist  of  crushed  stone  or  crushed  gravel. 
These  shall  be  clean,  durable,  of  cubical  shape,  free  disintegrated  pieces,  organic  or  other  deleterious 
matterandadherentcoatings.Theaggregatesshallpreferablybehydrophobicandoflowporosityandshllstisfy  the 
physical requirements set forth in Tablegiven in Item No 8 Para ‐ 2. 

 

2.3 FineAggregates:Thefineaggregatesshallconsistofcrusherunscreeningsnuturalsandor  a maxture 
of both. These shall be clean, hard durable, uncoated  , dry and free  from  injurious, soft of  flaky pieces and 
organic or deleterious substances. 

 

2.4 Filter  :The  filter  , where  requred,  shall be an  inert material  the whole of which passes 600 
micron sieve atleast90 percent passing 150 micron sieve andnot lessthan 70 percent passing 75 micron sieve. 
The filler shall be cement, stone dust, headratedtime ,, fly ash and other non‐plastic mineral matter approved 
by the engineer in charge. 

 

2.5 Aggregate  gradation  :The mineral  aggregates  including mineral  filler,  shall be  so  graded  or 
combined as to combinedas to conform togradings set forth in tables below. 

 



Table:Aggregategradationpre-mixsealcoat 
	
 
	
	

4.75mm	 40‐85	 20‐40	
2.35	 5‐20	 5‐20	
75micron	 0‐4	 0‐4	

 

2.6 Propertioningofmaterials:Thebindercontentforpremixingshallbe45.00kgperM.T.(4.5% by weight) for 

mixing aggregate. 
Theequantitiesofaggregatesshallbesufficienttoyieldthespecifiedthicknessaftercompaction. 

Thecontractorshallgetthejob-mix formulaforthemix approved by theEngineerinchargebefore starting 
the work. 

 

2.7 variation in Proportioning of Material :The contractor shall have the responsibility of ensuring 
proper proporting of materials  in accordance with  the approved  job mix  formula and producing a uniform 
mix. A variation  in binder content of + 0.3 percent by weight of  total mix  shall, however, be permissiblein 
individual specimen taken for quality controltests videMOSTspecification Section 900. 

 

3. CONSTRUCTIONOPERATIONS	
 

3.1 Weatherandsesonallimitation:Semidensecarpetshallnotbelaidduringrainyweather  or  when 
the base course in damp or wet. 

 

3.2 Preparation  of  base  :The  base  on which  semi  dense  carpet  is  to  be  laid  shall  be  prepared 

shapedandconditionedtothespecified,lines,gradeandcrosssectioninaccordancewithMOST  Specificaiton  clause 

601 as directed by the Engineer in charge. The surface shall be throughly swept and scraped clean and free of 

dust and foreign matter. 

 

3.3 Tack cost :Application of binder, binder shall be heated to the temperature appropriate to the 
grade of bitumen used and approved bythe Engineer in charge and sprayed on the base at the ragte specified 
hereafter. The rate of spread in terms of straight run bitumen shall be 3.5 kg per 10 square metre area fora 
existing bitumen treated surface and 4 kg per 10 square metre area for an untreated water bound macadam 
surface.The bindershall beappliedunifomly withtheaidofsprayersl.Thetackcoatshall be appliedjust ahed of the 
oncoming bituminous construction. 

3.4 Reparation  ofthemix:Hot  mix  plantofadequatecapacity  andcapable  of  producing  aproper  and 
uniform  quality  shall  be  used  for  preparing  the  mix.  The  plant  should  be  continous  type  having  a  co‐
ordinatedset of essential units such as dryerfor heating theaggregates,deviceforfeeding by weightor volume 
the  required  quantities  of  aggregatesm  a  binder  heating  and  control  unit  for Metreing  out  the  correct 
quantity  ofheatedbindertogetherwithapaddle  mixerforimtimately  mixingofthebinderandaggregates.  Fof 
details regarding .Hot mix plant the Annexure 'A' may be referred. 

The temperature of binder at the time of mixing shall be in the range of 150 C -163 C provided also 
thatatnotime shall the defferencein temperature of the aggregates andthe binder exceed14C . 

 

Mixingshallbethroughouttoensurethatahomogeneousmixtureisobtainedinwhichallthe particles of the 
mineral aggregates are coated uniformaly. 

Sievedesignation	 percentagebywtpassingthroughsieve	
Fortype'A'	 Fortype'B'	

12.5mm	 ‐	 100	
0mm	 100	 70‐100	



 

The mix shall be transported from mixing plant to the poing of use in suitable vehicles. The vehicles 
employedfor transport shall be cleanandbe coveredover in the transitif so directed by the Engineerin 
charge. 

 

3.5 Spreading:The mix,transported  from  the  hotmix  plantto  the  site,  shall  be  spread  bymeans 

ofselfpropelledmechanicalpaverwithsuitablescreenscapableofspreading,tampingandfinishingthe  mix,true  to 

specified grade, line andcross sections. The temperature of mix at the time of layingshall be in that range of 

121 C ‐ 163 C. 

 

Laongitudinal joints andedges shall be consiructeedtrue to the delineating lines paralleltothe centre 
lineoftheroad,longitudinaljointsshallbeoffsetbyatleast150mmfromthoseinthebindercourse.All 

jointsshallbecutverticaltothefullthicknessofthepreviouslylaidmixandthesurfacepaintedwithlot bitumen 
before placing fresh material. 

 

3.6 Rolling  :  Immediately after  the  speading of mix,  it  shall be  thoroughly compacted by  rolling 

withasetofrollersmovingataspeednotexceeding5kmhour.  Theintialorbreak‐downrollingshallbe  with8‐

12tonnethreewhelledrollersandthesurfacefineshedbyfinalrollingwith8‐10tonnetandem  rollers,  of  suitable 

pneumatic rollers. 

 

The roller wheels shall be kept damp to prevent the mix adhering to them but in no case shall fuel 
lubrication oil be used for this purpose. Rolling shall commence longitudinally from the edge and progress 
towards the centre except that at super elevatedportions. it shall progress from the lower to upper edges 
parallel to the centre line of the payement. The roller shaould proceed on the fresh material with rear or 
fixed wheelleading soastominimisethepushingofthe mixandeach passofthe rollershall uniformaly overlap 
notlessthanonethridofthetrack madeintheproceding passrollingshallcontinueuntil theentiresurface has been 
rolled to compaction and all the roller marks eliminated. 

 

4. OPENINGTOTRAFFIC	
Trafficmay be allowedimmediately aftercompletionofthe final rollingwhen the mixhas colled down 

to the surrounding themperature. 

 

5. SURFACEFINISHANDQUALITYCONTROLOFWORK	
 

The surface finish of construction shall conform to the requirements of most specification clause 
901 control on the qualityof metarial and works shall be exercised by the Engineer in charge in accordance 
with MOST specification clause 902. 

 

6. ARRANGMENTFORTRAFFIC	
The provision of MOST specification clause 105 shall apply as regards the flow to traffic during 

construction. 

 



7. MEASUREMENTFORPAYMENT.	
Thepayment shall be made on the tonnage (MT)basis of the weight of mix oaggegates 

andbitumen. For this purpose the contractor shall have to install a weigh, bridge of suitable capacity for 
thepurpose of weighment of durripers at suitable place at his cost as directed. Weitght or empty dumper 
andweight of loaded dumper will be recordedin bound andnu,ered register on plantside. 

Department will be free to get some loaded dumpertest checked at other weigh bridge. Weigh 
bridge will be periodically got calibrated and verified from weight and measure authorities. 

Forthepurposeofapplicationoftackcoatifthetheoreticalareaaspersanctionedestimatefor basis 
oftonnedifferswith the actual area of work donein the field.then the recuction in oraddition to payment 
shallhavetobeeffectedtothecontractoronproportionatebasisdependingupontheareareducedor exceeded 
respectively. 

Weigh of mix materials will be done in presence of responsible person, not less than the rank of 
supervisor of Dept. Deputy Executive engineer of assistant engineer of Addl. Assistant Engineer if so 
authorised.Record of each dumper will be maintainedseparately in boung and numberedregister which will 
be maintained bythe departmental representatives andsigned bythe contractor. Propergate pass system shal 
be established for the vehicles coming to the plant site and out going from the plant site. The location of 
the kiloMetre, hoctomer in which individual dumperare unloaded will be recorded carefully. 

 

8. Rate: 
The contract unit rate for semi - dense carpet shall be payment in full for carrying out the required 

operations including full copensation forall components listedin MOST Specification clause 503.8. 

 
Item No. 

7 
Excavation for foundation upto 1.5 m   depth including sorting out and stacking of useful materials 
and disposing of the excavated stuff upto50 meter lead.  Dense or hard soil. 

1. Excavation  for  structures  shall  consist  of  the  removeal  of  material  for  the  construction  of 

foundationsfor culverts, rataining walls, cut of walls pipe culverts and other similar structures, in accordance 

with  the  requirementsofthesespecificationandthelinesanddimensionsshownonthedrawingorasindicatedby 

theEngineerincharge.Theworkshallincludeallnecessarysheetingshorting.ba\racingdrainingan 

pumpingandtheremovalofalllogsstumps,grubsandotherdeleteriousmatterandobstructionsnecessary  for 

placing the foundations, trimming bottoms of excavations backfilling and clearing up the site and the disposal 

of all surplus material. 

 

2. Afterthesitehasbeenclearedthelimitsofexcavationshallbesetouttruetolines,curvesand slopes. 

 

3. Excavation  shall be  taken  to  the width of  the  lowest  step of  th  footing. The  contractor at his own 
expense shall put up necessary shoring, trutting and planking or cut slopes to a safer angle or both with due‐
regardto the safety of persons andworks andtothe satisfaction of the enginner in charge. 

4. The depth towhich theexcaveon  isto becarried outshall be asshown,on thedrawings.unlesthe type of 
material encounted is such as to require changes. in which case the depth shall be as ordered by the Engineer 
in charge. 

 

5. Where waters is met with in excavation due tostreamflowmseepage springs ,raing or therreasons, the 
contractor shall take adequate measures such as bailing pumping , constructing , diversion channels drainage 
channels  and other necessary work  to  keep  the  foundation  trenches dry when  so  required  and  toprotect 



green concrete/masory against damage by erosion or sudden rising of wate level. The method to be accepted 
in the regard and other details there of shall be left to the choice of the contractor but subject of approval of 
the  engineerin  charge.Approval  of  the  Engineer  in  charge  shall,howevernot  relieve  the 
contractoroftheresponsibility  fortheadequancyofdewateringandprotectionarragementsandforthe  quality  an 
safety of the work. 

 

6. Pumping fromtheinterior of any foundation enclosuresshall be done in such mannerasto preclude the 

prossibility of the movement of water through anyfresh concrete. No pumping shall be permitted durringthe 

placing of concrete or  for any period of at  leasst 24 hours  therafter, unless  it  is done  from a  sitable  sump 

separated from the concrete work by a water tight wall or othersimilarmeans. 

 

7. The  botton  of  the  foundation  shall  be  leveledboth  longitudinally  andtransversely  orsteppedas 
directedby  theEngineerincharge.Beforefootingislaid,thesurfaceshallbeslightly  wateredandremmed. 
Intheeventofexcavationhavingbeenmadedeeperthanthatshownonthedrawingsorasotherwise oredered by the 
Engineer  in  charge,  the  extra  depth  shall  be  made  up  with  concrete  or  masonry  of  the 
foundationgradeatthecost  ofthecontractor,Ordinary  filling  shallnot  be  usedforthepurposeof  bringing  the 
foundation oto level. If there are any slip or blows in the excavation these shall be remioved by the contractor 
at his own cost. 

 

8. Neartowns,villagesandall  frequentedplances,trenchesandfoundationpits  shall  besecurely  fenced, 
provided with proper  caution  signs and marked with  red  lights at night  to avoid accidents. The  contractor 
shall gbe required to take adequate protective measures to see that the excavation operation do not affect or 
damage adjoining structures. 

 

9. Backfillingshall  bedonewithapprovedmaterial  afterconcreteormasonry  isfullsetandcarriedout  insucha 

way asnottocause underthrust onany part ofthestructure.All space btween foundation masonry or concrete 

and  the  sides of excavation  shall be  refilled  to  the original  surface, maing due allowance  for  settlement  in 

250mm loose layers. Which sahil be watered and compacted. 

 

10. All the excavated materials shall be the property of the Govtrnment where the excavated material is 
directedtobe usedin the construction of embankment ,it shall be directly deposiedat the requiredlocations. 

11. All useful materials, not  intended for use  in the bank, shall bestacked neatly on Government  land as 
directed by theEngineerin chargewithin 50metres lead.Unsuitable andsurplus materialsnotintendedfor use in 
any part of the roadshall be disposedoff as directed by the Engineerin charge. 

 

12. Excavation  for  structures  shall be measured  in cubic metres  for each class of material encontered  , 
limited  to  the dimensions shown on  the drawings or as directed by  the Engineer  in charge Excavation over 
increased width , cutting of slopes, shoring , shattering and planking shall be deemed as convenience for the 
contractor in executing the work and shall not measured and paid for separately. 

 

13. The contract until rate fore for the items for excavation for structures shall be paid in full for carrying 

out the required operations including. 

 

(1) Setting out 
(2) Constructionofnecessaryshoringandbracingandtheirsubsequntremoval: 

(3) Removal ofalllongs stumps ,grubs and other deleterious matterandobstructions for pacing the 
foundations including trimming of bottoms of excavation : 

(4) Foundationsealingdewateringincludingpumping. 



(5) Backfilling clearingupthe site anddisposal of all surplus material within all liftsandleadsupto 100 
metres : 

(6) All lobour, material, tools, equipment,safegards and incidentals necessary tocompletedthe workto 
the specification . 

 

14. Excavation shall be  for ordinary soil such as vegetable or organic soil, turt slit, and  loam  , clay mud, 
plat, black cotton soil, soft shale or soft murrum a mixture of these and similar material which yields other 
ordinary application of pick and shovel rake of other ordinary digging equipment. Removal of gravel or any 
othernodularmaterialhavingdiametre  inany  one  directionnotexceeding75mmoccurringin  suchstrata  shall 
bedeemed to be covered under this categrory. The classification of excation shall be decided by the Engineer 
in charge andhis decision shal be final and binding on the contractor, 

 

(B) -DO-indenseorhardsoil 
Specificationsshallbesameexceptthattheworkswhallbecarriedoutinstratalikedenseorhard soil. The 

work shall be carred out in workmanship like manner. 

Usefulmaterialavailablefromexcavationshouldbestackedproperlyandreusedasdirectedand 
rmainingMetreials should be disposedas directed. Rateshould be paid on cubic Metrebasis. 

 
Item No. 

8 
Excavation for foundation upto 1.5m depth including sorting out and stacking of useful materials and 
disposing of the excavated stuff upto 50mt. lead.  Hard Murrum. 

1. Excavation  for  structures  shall  consist  of  the  removeal  of  material  for  the  construction  of 
foundationsfor culverts, rataining walls, cut of walls pipe culverts and other similar structures, in accordance 
with  the  requirementsofthesespecificationandthelinesanddimensionsshownonthedrawingorasindicatedby 
theEngineerincharge.Theworkshallincludeallnecessarysheetingshorting.ba\racingdrainingan 
pumpingandtheremovalofalllogsstumps,grubsandotherdeleteriousmatterandobstructionsnecessary  for 
placing the foundations, trimming bottoms of excavations backfilling and clearing up the site and the disposal 
of all surplus material. 

 

2. Afterthesitehasbeenclearedthelimitsofexcavationshallbesetouttruetolines,curvesand slopes. 

 

3. Excavation  shall be  taken  to  the width of  the  lowest  step of  th  footing. The  contractor at his own 
expense shall put up necessary shoring, trutting and planking or cut slopes to a safer angle or both with due‐
regardto the safety of persons andworks andtothe satisfaction of the enginner in charge. 
4. The depth towhich theexcaveon  isto becarried outshall be asshown,on thedrawings.unlesthe type of 
material encounted is such as to require changes. in which case the depth shall be as ordered by the Engineer 
in charge. 

5. Where waters is met with in excavation due tostreamflowmseepage springs ,raing or therreasons, the 
contractor shall take adequate measures such as bailing pumping , constructing , diversion channels drainage 
channels  and other necessary work  to  keep  the  foundation  trenches dry when  so  required  and  toprotect 
green concrete/masory against damage by erosion or sudden rising of wate level. The method to be accepted 
in the regard and other details there of shall be left to the choice of the contractor but subject of approval of 
the  engineerin  charge.Approval  of  the  Engineer  in  charge  shall,howevernot  relieve  the 
contractoroftheresponsibility  fortheadequancyofdewateringandprotectionarragementsandforthe  quality  an 
safety of the work. 

 

6. Pumping fromtheinterior of any foundation enclosuresshall be done in such mannerasto preclude the 



prossibility of the movement of water through anyfresh concrete. No pumping shall be permitted durringthe 

placing of concrete or  for any period of at  leasst 24 hours  therafter, unless  it  is done  from a  sitable  sump 

separated from the concrete work by a water tight wall or othersimilarmeans. 

 

7. The  botton  of  the  foundation  shall  be  leveledboth  longitudinally  andtransversely  orsteppedas 
directedby  theEngineerincharge.Beforefootingislaid,thesurfaceshallbeslightly  wateredandremmed. 
Intheeventofexcavationhavingbeenmadedeeperthanthatshownonthedrawingsorasotherwise oredered by the 
Engineer  in  charge,  the  extra  depth  shall  be  made  up  with  concrete  or  masonry  of  the 
foundationgradeatthecost  ofthecontractor,Ordinary  filling  shallnot  be  usedforthepurposeof  bringing  the 
foundation oto level. If there are any slip or blows in the excavation these shall be remioved by the contractor 
at his own cost. 

 

8. Neartowns,villagesandall  frequentedplances,trenchesandfoundationpits  shall  besecurely  fenced, 
provided with proper  caution  signs and marked with  red  lights at night  to avoid accidents. The  contractor 
shall gbe required to take adequate protective measures to see that the excavation operation do not affect or 
damage adjoining structures. 

 

9. Backfillingshall  bedonewithapprovedmaterial  afterconcreteormasonry  isfullsetandcarriedout  insucha 

way asnottocause underthrust onany part ofthestructure.All space btween foundation masonry or concrete 

and  the  sides of excavation  shall be  refilled  to  the original  surface, maing due allowance  for  settlement  in 

250mm loose layers. Which sahil be watered and compacted. 

 

10. All the excavated materials shall be the property of the Govtrnment where the excavated material is 
directedtobe usedin the construction of embankment ,it shall be directly deposiedat the requiredlocations. 

 

11. All useful materials, not  intended for use  in the bank, shall bestacked neatly on Government  land as 
directed by theEngineerin chargewithin 50metres lead.Unsuitable andsurplus materialsnotintendedfor use in 
any part of the roadshall be disposedoff as directed by the Engineerin charge. 

 

12. Excavation  for  structures  shall be measured  in cubic metres  for each class of material encontered  , 
limited  to  the dimensions shown on  the drawings or as directed by  the Engineer  in charge Excavation over 
increased width , cutting of slopes, shoring , shattering and planking shall be deemed as convenience for the 
contractor in executing the work and shall not measured and paid for separately. 

 

13. The contract until rate fore for the items for excavation for structures shall be paid in full for carrying 
out the required operations including. 

 

(1) Setting out 
(2) Constructionofnecessaryshoringandbracingandtheirsubsequntremoval: 
(3) Removal ofalllongs stumps ,grubs and other deleterious matterandobstructions for pacing the 

foundations including trimming of bottoms of excavation : 
(4) Foundationsealingdewateringincludingpumping. 
(5) Backfilling clearingupthe site anddisposal of all surplus material within all liftsandleadsupto 100 
metres : 

(6) All lobour, material, tools, equipment,safegards and incidentals necessary tocompletedthe workto 
the specification . 

14. Excavation  shall  be  in  hard  soil  such  as  stiff  heavy  clay,  hard  shale  or  compact murrum  requiring 
grafting  tool or pick or both  andshovel  closeappliedandgravel  andrubblestonehaving maximumdiametre  in 



any onedirection between 75 and 300 mm and soft conglomerate. The classification of excavation shall be 
decidedby theengineerin chargeandhis deccision shall be final andbinding on theContractor. 

PaymentshallbemadeonCumbasis 
 

Item No. 
9 

Providing and casting in situ ordinary cement concrete M-150 mix and providing necessary pin 
headers including shuttering, scafilding, laying vibrating, curing and finishing complete Without V-
Grooves.All Height 

AND 
Item No. 

10 
Providing and filling in foundation with ordinary cement concrete M-100 mix and providing 
necessary vertical pin headers incl. Formwork, vibrating, ramming and curing complete.  

1. Incaseofordinaryconcrete,mixisnotrequiredtobedesignedbypreliminarytestsand  proportion  of 
cement,  fine  aggregate  andcoarse  aggregates  are  specifiedby  volume  as  given  in  table  belowfor 
differentgrades of conrete designedas ordinary M.100. , M. 150, M.200andM.250. 

2. In the designation of a concrete mix. letter “M” refers to the mix and the number the specified 28 
days works cube compressive strength of thatmi on 150mmcubes expressedinkg./cm2. 

3. The  ordinary  concrete  mix  shall  generally  be  specified  by  volume.  For  cement  which 
normallycomesinbagsandisusedby  weight,volumeshallbeworkedouttaking50kg.ofcementas0.035cubis 
metreinvolume.Whilemeasuringaggregatebyvolume,shaking,rammingorhammeringshallnotbe 
done.Proportioningofsandshallbeasperitsdry  volume.Incaseitisdump,allowancefor“bulking”shall  be  made  as 
per IS: 2386 (Part‐III). 

 

4. Ingredients  required  for  ordinary  concrete  containing  one  50  kg  bag  of  cement  of  different 
proportions of mix shall be as given in Table below. 

TABLE	
Gradeof	
Concrete	

MixBy	
Volume	

Total	quantity	ofdry	
aggregatesbyvolume	per	
50	Kg.	of	cement,	to	be	
taken	as	sum	of	the	
individual	volumes	of	

fine	
and	coarse	aggregates	

max.,	

Proportion	of	fine	
aggregateto	

coarse	aggregate	

Quantityof	water	
per	50	kg.	of	
cement	max.	

1	 2	 3	 4	 5	
Ordinary	 Litres	 300	 General	 1:2	 for	 fine	 Litres	
M.100	 1:3:6	 	 aggregate	 to	 coarse	 34	
M.150	 1:2:4	 220	 aggregatebyvolumebut	 32	
M.200	 1:1½.3	 160	 subjecttoaupperlimitof	 30	
M.250	 1:1:2	 100	 1:1.1/2&2lowerlimitof	 27	

	 	 	 1:3	 	

 

NOTE:-Theproportionsoftheaggregatesshallbeadjustedfromupperlimittolowerlimit progressively as 
the grading of the fune aggregates becomes finer & the maximum size ofcoarse 
aggregate becomes larger. 

Example:-Foranaveragegradingoffineaggregate(thatisZoneIIofIS:383-1963)theproportions shall be 1: 
11/2, 1:2 and 1;3 for maximumsize of aggregates 10mm, 20mm, and 40mm respectively 
(after carrying out sieve analysis). 



Note-2 A mix leaner than M.100 (1:3:6) may be used for non-structural parts, if provided in the 
contract.In suchcasegardingof aggregatesshall be by volume.Otherrequirementsfor 
mixing, placing & curing shall be the same. 

 

5. Followingshallbethemaximumnominalsizeofcoarseaggregate,forthedifferentitemsofwork: 

 

Sr.No.	 ItemofConstruction	 Maximumnominalsizeofcoarse	
aggregate	

(i)	 R.C.C.wellcurb,R.C.C.wellsteiningandR.C.C.Piles	 40mm	
(ii)	 R.C.C.wellsteining	 63mm	
(iii)	 Wellcaporpilecap;solidtypepiers,abutmentandwing‐	

walls,andtheirpiercaps	
40mm	

(iv)	 R.C.C.	Works	 in	 cross	 girders	 deck	 slab,	wearing	 coars,	
kewrb,	 light	 posts,	 blast	 walls,	 approach	 slabetc.	
andhollowtypepiers,abutments,wing‐wallsandtheirpier	
caps.	

20mm	

(v)	 R.C.C.bearings	 20mm	
(vi)	 Forany	otheritemof	constructionnotcoveredby	item(i)	to	

(v)	
As	specified	on	the	drawingor	as	
desiredbytheEngineer‐in‐
chargeincaseitisnotspecified	
ondrawing.	

 

Forheavilyreinforcedconcretemembersasinthecaseofribsofmainbeamsnominalmaximum sizeof 
aggregateshallusually berestrictedto 5mm.Lessthan theminimumlateralcleardistancebetween the main bars 
or 5mm less than the minimumcoverto the reinforcement,whicheveris the smaller. 

6. Fine  aggregate  shall  be  clean,  hard,  coarse  sand,  It  shall  be  free  from  dustand  such  other 
substances. The sand be got approved by theEngineer‐in‐charge. 

 

7. All materials  shall  bestored  as  to  preventtheir  deterioration  or  instruction  of  theirquality  and 
fitness  for  the work. Any material which has deteriorated or has been damagedor  is otherwise considered 
defective by the Engineer‐in‐charge shall not be used in the works. 

 

8. Cement shall be stored above  the ground  level  in perfectly and water  tight shed. Wherever bulk 
storagecontainers areused,theircapacity  should besufficienttocater  to  therequirements atsite andshould be 
cleaned  at  least  once  every  3  to  4 months.  The  aggregate  shall  be  stored  in  such  a way  as  to  prevent 
admixtureofforeignmaterials.Differentsizeoffineorcoarseaggregateshallbestoredin  separatestock‐piles 
sufficiently away from the each other to prevent intermixingthe materials. 

 

9. Thewater  for mixing  shall  be  potablewater  to  satisfaction  oftheEngineer‐in‐charge.The  quantity 

ofwatershall bejust sufficientto producea denseconcrete of required workability forthe job. 

 

10. For all work concrete shall be mixed in a mechanical mixer which along with other accessoriesshall 
be kept in first class working condition and so maintained through the construction. Mixing shall be continued 
till materials are uniformaly distributed and uniform colour of the entire mass is obtained and each individual 
particle  of  the  coarse  aggregate  show  complete  coating  of morter  containing  its  proportionateamount  of 
cement, In nocase shall the mixing be done for less than 2minutes after all ingredients have been put into the 
mixer. 

 



11. When  hand mixing  is  permitted  by  the  Engineer‐in‐charge  for  small  jobs  or  for  certain  other 
reasons.  It shll be done on a smooth watertight platform  large enough to allow efficient tuning over of the 
ingredients of concrete before and after adding water. Mixing platform shall be so arranged that no foreign 
materials  shall get mixed with  concrete nor does  the mixing water  flow out. Cementin  requirednumber of 
bags shall be placed  in a uniform  layer on top of the measuredquantity of fine and coarse aggregate, which 
shallalsothespreadinalayerofuniformthicknessonthemixingplatform.Dry  coarseandfineaggregate 
andcementshallthenbemixedthoroughlyby  turningovertogetamixture  of  uniformcolour.Enough  water  shall 
then be addedgradually  through a  rose  can and  the mass  turned over  till a mix of  required  consistency  is 
obtained. IN hand mixing quantity of cement shall be increased by 10 per cent above that specified. 

 

12. Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned before 
puttinginanewbatch.UnlessotherwiseagreedtobetheEngineer‐in‐charge,thefirstbatchofconcrete  from  the 
mixershall contain only two thirds of normal quantity of coarse aggregate. Mixing plant shall be thoroughly 
cleaned beforechanging from one type of cement to another. 

 

13. The method of  transporting and placing  concrete  shall be approved by  the Engineer‐in‐charge. 

Concrete  shall be  so  transported  and placed  that no  contamination,  segregation or  loss of  its  constituent 

materials takes places. All form work and reinforcementcontained in it shall be cleaned and made free from 

standingwater,dust,snoworiceimmediately  beforeplacingofconcrete.Noconcreteshallbeplacedin  any  part  of 

the structure until the approval of the Engineer‐in‐chargehas been obtained. 

14. If concreting is not started within 24 hours of the approval give, it shall have to be obtained again 
fromtheEngineer‐in‐charge.Concreting being given,it shall proceedcontinuously overtheareabetween 



construction joints. Fresh concrete shall not be placed against concrete which has been in position for 
more than 30 minutes unless a properconstruction jointis formed. Concrete shall be compactedin itsfinal 
position within 30 minutes of its discharge from the mixer unless carried inproperly design agitators, 
operating continuously,when this timeshall bewith 2hours oftheaddition ofcementto themix and within 
30minutes of its discharge from the agitator. Exceptwhere otherwiseagreedto be the Engineer-in-charge, 
concrete shall be depositedin horizontal layersto a compacted depth of nor more than 0.45 metre when 
internal vibrators are usedandnot exceeding 0.30 metre in all other cases. 

15. Unlessotherwiseagreedtoby  theEngineer‐in‐chargeconcreteshallnotbedropedintoplace 
fromaheightexceeding2metres.Whentrunkingorchutesare usedthey shallbekeptcleanandusedin such a way as 
to  avoid  segregation.  When  concerting  has  to  be  resumed  on  a  surfacewhich  has  hardened,  it 
shallberoughened,swept,clean,thoroughly  wettedandcoveredwith  a13mm  thick  layerof  mortar 
composedofcementandsandinthesameratioasintheconcretemixitself.This13mmlayerofmortar  shall  be 
freshlymixed and placed immediately before placing of newconcrete. Where concrete has not fully hardened, 
all  laitance  shall be  removed by  scrubbing  the well  surface with wire or bristle brushes,  care being  taken 
toavoiddislodgementofany  particles  ofcoarseaggregate.Thesurfaceshall  then  be  thoroughly 
wetted,allfreewaterremovedandthen  coated with neatcementgrout. Thefirstlayerofconcreteto be placed on 
thissurface  shall  not  exceed  150mm  in  thickness,  and  shall  be  well  rammed  against  oldwork  particular 
attention being given to corners and close spots. 

16. All concrete  shall be compacted  to produce a dense homogeneous mass with  the assistance of 
vibrators,unlessotherwisepermitted  by  theEngineer‐in‐chargeforexceptional  cases,such  asconcreting 
underwater,wherevibratorscannotbeused,Sufficientvibratorsinserviceableconditionshallbekeptat  site  sothat 
spare equipmentis always availablein the event of break downs. 

17. .  immediately  after  compaction,  concrete,shall be protected  against harmul, effects of weather, 
including  rain,  running  water,  shocks,  vibration,  traffic,  rapid  temperature  changes,  frots  and  drivingout 
process.  It  shall be covered with wet  sacking, hessian or other  similar absorbent material approved by  the 
Engineer‐in‐chargesoon  aftertheinitial  set,andshallbekeptcontinuously  wetfora  periodof  notless  than  14 
daysfrom the date of placement. Masonarywork over the foundation concrete may be started after 48 hours 
of its laying but thecuring of concreteshallbecontinued for aminimumperiod of 14days. 

18. From work  shall  include  all  temporary or permanent  forms  required  for  forming  the  concrete, 
together with  all  temporary  construction  required  for  their  support.  From  shall  however  be  divided  into 
following two district categories:‐ 

 

(1) Shutteringi.e.formworkrequiredforformingtheconcrete. 

(2) Scaffoldingi.e.formworkrequiredforsupportingshuttering. 

 

Forms for shuttering shall be constructed only in metalsuitable lined.Forms for scaffolding shall be 
constructedformetalortimber.Bothshutteringandscaffoldingshallbeorsubstantialrigidconstruction and 
shuttering shall be true to shape and dimensions shown on the drawings. All bolts and rivets shall be 
counter- sunk and well ground to provide asmooth, lane surface. 

 

19. Forms  shall be mortar‐tightand  shall be made  sufficientlyrigid bythe use of  ties and bracings  to 
preventany  displacementorsaggingbetween  supports.They  shall  be  strongenoughtowithstandall  pressure, 
ramming  andvibration,withoutdeflection  fromthe  prescribeline  occurring  duringandafter  placing  the 
concrete.  Screw  jacks  or  hard  wood  wedges  where  requiredshall  be  provided  to  make  up  any 
settlementintheformworkeitherbeforeorduringtheplacingofconcrete.Suitablecombershallbe  providedin 
horizontal  members  ofstructure,specially  inlong  spans  tocounteract  theeffects  ofany  fixedas 
toprovidesuchcamber.Formsshallbesoconstructedastoberemovableinsectionsinthedesired  sequence,without 
damagingthesurfaceofconcreteordisturbingothersections.Unlessotherwisespecified or directed,  chambers or 
fillets of sizes 25mm x 25mm shall be provided at all angles of formwork to avoid sharp corners. 

20. The inside surface of shuttering shall, exceptin the case of permanent form work or where 
otherwise agreed to bythe Engineer‐in‐charge, be coated with an approvedmaterials to present adhesion of 



concrete to the for work. Releases agents shall be applied strictly in accordance with the manufacturer’s 
instructions andshall not be allowedtocome intocontact with any reinforcementor prestressing tendons 

and anchorages. Different release agents shall not be used in form work for concrete which will be visible 
in the finished works. 

21. Special measures shall be  taken  to ensure  that  the  form work does not hinder  the shrinkage of 
concrete  because  without  these  cracking  could  before  the  form  work  is  removed. Wherever  applicable 
arrangementsmustbemadetoensurethattheformworkdoesnotrestraintheshorteningandhoggingof 
thebeamsorslabsduring tensioning ofthetendons.Theformworkshouldtakedueaccountofthe calculatedamount 
of positive or negative camber so as to ensurethe correct final shape of the structures having regard to the 
deformationof  a  false work,  scaffolding or proppingandthe  instantaneous or deferred deformation due  to 
various  causes  affecting  prestressed  structures.Where  there  are  re‐entrant  angles  in  the  concretesections 
theform work  should be  removed at  thosesections as  soon as possibleafterthe concrete has  set  in orderto 
avoidcracking due to shrinkageofconcrete.Fromwork shall be tight enough to prevent any appreciable loss of 
cement  during  vibrations,  suitable  tolerances  shouldbe  provided  in  the  harmwork.  Immediately  before 
concreting  all  forms  shallbe  thoroughly  cleaned.  Contractor  shall  give  the  Engineer‐in‐
chargeduenoticebeforeplacinganyconcreteintheformstopermithimtoinspectandacceptthefalse  work  and 
forms as to their strength alignment and general fitness, but such inspection shall not relieve the contractorof 
his responsibilityforsafety ofmen,machinery,materials andorresults obtained. 

22. TheEngineer‐in‐chargeshall  beinformedinadvance  be  thecontractor  of  hisintention  tostrike  any 
formwork. While fixing the time for removal of formwork, due consideration shall be given to local conditions, 
character of the structure, the weather andother conditions that  influence the setting of concreteand of the 
materials used in the mix. Where field operations are controlled by strength tests of concrete, the removal of 
the  load‐supporting  or  soflit  formsmay  commence  when  concrete  has  attained  strength  equalto 
atleasttwicethestresstowhich  theconcretewillbesubjectedatthetimeofatriking  propsincludingthe  effectof  any 
furtheraddition of loads. When fieldoperationsarenotcontrolled by strengthtests of concrte the vertical forms 
of  beams.  columns  and  walls  mayberemoved  after  2  days.  The  props  of  slabs  and  beams  may  be 
removedafter  14  and  21  daysrespectively.  Allformwork  shall  be  removed  without  causing  any 
damagetotheconcrete.Centeringshall  be  gradually  anduniformlyloweredinsucha  mannerastopermit  the 
concrete  to  take  stresses  due  to  its  own  weight  uniformlyand  gradually. Where  internal metal  ties  are 
permitted, they or their removableparts shall be extracted without causing any damage to the concrete and 
remainingholesfiledwith  mortar.Nopermanently  embeddedmetal  part  shall  have  less  than  25mm.cover 
tothefinishedconcrete surface.Whereit is intended torefuse theformwork, itshall be cleanedandmade good to 
the satisfaction of the Engineer‐in‐charge. 

23. Immediately after  the  removal of  forms, all exposed bars or bolts passing  through  the Cement 
concretemember  and  used  for  shuttering  orany  otherpurposes  shall  be  cut  inside  the  cementconcrete 
member  to a depth of at  least 25mm. below  the surfaceof  the concrete and  the resulting holesbe  filled by 
cementmortar.Allfinscausedbyformjoints,allcavitiesproducedby  theremovalofformtiesandall 
otherholesanddepressions,honecombspots,brokenedgesorcomersandotherdefects,shallbe 
thoroughlycleaned,saturatedwithwaterandcarefully  pointedandrenderedtruewithmortarofcement 
andfineaggregatemixedintheproportionsusedinthegradeofconcretethatisbeingfinishedandofas  dryas 
consistency  as  is  possibleto  use,considerable  pressure  shall  be  applied  in  filling  and  pointingto 
ensurethoroughfillinginallvoids,surfacewhichhavebeenpointedshallbekeptmoistforaperiodof  twenty 
fourhours.If  rockpockets/honeycomds,  in  theopinionof  the  Engineer‐in‐chargeare  of  suchan  extent  or 
character  as  to  affect  the  strengthof  the  structure  materially  or  to  endanger  the  life  of  the  steel 
reinforcement,heany  declaretheconcretedefectiveandrequiretheremovalandreplacementofthe  portions  of 
the structure affected. 

24. In the case of reinforced concrete work workability shall be such that the concrete surrounds and 
properly grips all reinforcement. The degree of consistency, which shall depend upon the nature of work and 
methods  of  vibration  of  concrete  shall  be  determinedby  regular  slump  testes.  Following  slump  shall  be 
adopted for different types of works. 

Typeofwork	 Wherevibratorsareused	 Slumps	
Where	vibrators	arenot	

used	



(i)	 MassconcreteinR.C.C.foundations,footings	
and	retaining	walls	

10mmto25mm	 80mm	

(ii)	 Beams,slabsandcolumnssimplyreinforced	 25mto40mm	 100mmto120mm	
(iii)	 Thin	 R.C.C.	 section	 or	 section	 with	 40mmto50mm	 125mmto150mm	
	 congestedsteel	 	 	

 

25. Worksstrengthtestsshall  be  madeinaccordancewith  IS:516.Eachtestshall  beconducted  on  ten 

specimens,  five of which  shall be  tested at  seven days and  the  remaining  five at 28 days. The  samples of 

concreteshallbetakenoneach  day  ofconcreting  andcubesshallbemadeattherateof  oneforevery  5 

cubicmetreofconcreteorapartthereof.However,ifconretingdoneinadayinlessthan15cubic  Metree,  the 

minimumnumber of cubes can be reduced to 6 with the specificpermission of the Engineer‐in‐charge, similar 

works  testsshall  be  carried  out  whenever  the  quality  and  grading  of  materialsis  charged 

irrespectiveofthequantity  ofconcreteproud.Thenumberofspecimensmay  besuitablyincreasedas  deemed 

necessary by the Engineer‐in‐ charge when procedure of tests given above reveal a poor quality of concrete 

and in other special cases. 

26. The averagestrength of  thegroup of cubes cast  for each day shall not be  less  than  the specified 
works  cube‐strength.  20  per  cent  of  the  cubes  cast  for  each  day  may  have  values  less  than  the 
specifiedstrength,providedthe lowestvalue is not less than 85 per cent of the specifiesstrength. 

27. R.C.C.work  shall  have  exposedconcrete  surface.  Centering  design  and  its  erection  shall 
approvedbyheEngineer‐in‐charge.Onecarpenterwithhelperwillinvariablybekeptpresentthroughout  theperiod 

ofconcreting.Movementoflabourand  otherpersonsshall  be  totally  prohibitedover  reinforcement  laid  in 

position.  For  access  to  different  parts,  suitable  mobile  platformsshallprovided  so  that 

steelreinforcementinpositionisnotdisturbed.Forensuringpropercover,motarblocksofsuitablesize 

shallbecastandtiedtothereinforcement.Timber,kapchi,ormatalpiecesshallnotbeusedforthis  purpose. 

Concretingof importantstructural members shall alwaysbe done in the presence and under the supervision of 

department  person  not  below  the  rank  of  Astt.  Engineer/  Addi‐Astt.  Engineer  Overseer  or  as 

instructedbytheEngineer‐in‐charge.Afterremovalofformworkchecksthatconcreteproducedisof  good  quality. 

Plastering shall not be allowed to the expressed faces of concrete. 

28. Inreinforcedconcretethevolumeoccupiedby  reinforcementshallnotbe  deducted.Theslab  shall 

bemeasuredas running continuously through andthebeamas the portion below theslab. 

29. All necessary labour,materialsequipment,etc.forsampling,preparing testcubes,curing etc., shall be 
provided by the Contractor. Testing of the materials and concrete may be arranged by Engineer‐in‐charge in 
an approved labouratory at the cost of the contractor. 

30. Thepaymentwillbemadeoncmt.basisofthefinishedwork. 
31. Theunitrateforconcreteshallincludethecostofallmaterials,labour,toolsandplanrequired  for  mixing 

,placing  in  position,vibrating  andcompacting  finishingasperdirectionsof  the  Engineer‐in‐charge,curingandall 
otherincidentalexpensesfor  producingconcrete  of  specifiedstrengthtocomplete  the  structure  or  its 
components as show on the drawings and according to these specifications. The rate shall alsoincludethe cost 
ofmaking/ fixing andremixing of all centersandforms requiredforthe work. 

 
Item No. 

11 
Providing and laying weep hole in Abutment and returns by using A.C pipe of 100mm.  Incl. fixing in 
proper grade  and jointing the complete as per detailed specification. 

614.WEEPHOLES	
 

Weep holes as shown on the drawings shall be provided in the masonry structures with height 

morethan2mtodrainmoisturefromthebackfilling.Weepholesshallbe providedwith100mmdiaACpipes 

andshallextendthroughthefullwidthofthemasonrywithslopeofabout1verticalto20horizontal towards the 

draining face. 



The weep hole shall be suitably staggered and the spacing of weep holes shall not exceed 2 m in 

horizontal and 1 m vertical direction with the lowest one at about 150 mm above the low water level or bed 

level which ever is higher or as directed by the Engineer. 

Thepaymentwillbemade onNos.basisofthefinishedwork. 
 

Item No. 
12 

Providing and laying in Position FE 500/500D TMT bar reinforcement including cutting, bending, 
hooking and tying complete as per detailed drawings for the following (A) Piers (B) Abutments (C) 
Returns  (D) Walls etc. 

2.00Materials :-T.M.T.shallconformtoIS:1789-FE500/500DMildsteelbidningwiresshall conform to the 
specification. 

2.1 Theworkshallconsistoffurnishingandplacingreinforcementoftheshapeanddimensionsshown  on  the 

drawing or as directed by the Engineer‐in‐charge. 

2.2 Steelshallbecleanandfreefromlooserustmillscaleatthetimeoffixinginpositionand  subsequent 
concreting. 

2.3 Reinforcingsteelshallconformaccuratelytothedimensionsgivenironbarbendingschedules 

shownonrelevantdrawing.Barshallbe  bentcoldtothespecifiedshapeanddimensionsorasdirectedby  the 

Engineer‐in‐charge using a proper bar bender, oprated by hand or power  ro attain proper  reduis of bends. 

Barsshallnotbebentorstraightenedinmannerthatwillinjurethematerial.Barsbendduringtransporting 

orhandaling  shallbestraightened before use on work  ;they  shallnotbe  invariably beprovided. Thedius of  the 

bendshall  notless  than  twoce  the  diaMetre  of  the  roundbarandlength  ofthe  straight  part  of  the  beyond 

theendofthecurveshallbeatlestfourlestfourtimes  thediaMetreoftheround  bar.Inthecasewhichare  not  round 

and  in  the  case  of  deformed  bars,  the  diaMetre  shall  be  taken  as  the  diaMetre  of  a  circle  having  a 

equivalenteffective area. The work shall be suitably encasedtpprevent any splitting of the concrete. 

2.4 All  reinforcementbarsshall  beaccurately  placedinexactonthedrawings,andshall  besecurely  held 
inposition  duringplacingofconcreteby  annealedbindingwirenotlessthan  1mm,insizeandconfirmingto  IS  :  280 
and byusing stay blocks or metal chairs, spacer, meteal hangers, supporting wires or other approved device at 
sufficiently close intervals. Bars will not be allowe to sag between supports or displaced during concreting or 
any  of  their  operations  over  the work.  All  devices  used  for  positioning  shall  be  non‐corrodible material. 
Wooden and metal supports will not extend to the surface of concrete except where shown on the drawings. 
Placing  bars  on  layers  of  freshly  laid  concrete  as  the  work  progress  or  adjusting  bar  will  not  be 
allowed.Piecesof  brokenstoneof  brickandwooden  blocksshallbot  be  used.Layersof  barsshallbe 
separetlybyspacerbars,precastmortarblock,orotherapproveddevice.Reinforcementafterbeingplaced 
inpositionshallbemaintainedincleanconditionuntilcompletelyembeddedinconcrete.Specialcareshall  be 
exercisedto  prevent  any  displacement  of  reinforcement  in  concrete  already  placed.  To 
protectreinforcementfromcorrosion,concretecofershallbeprodiedasindicatedonthedrawing.Allbars 



protruding from concrete and to which other bars are to spliced and which are likely to be exposed for an 
indefinite period shall be protected by a thick coat of neat cementgrout. 

2.5. Bars crossing each other, where required shall be secured by binding wire (annealed) of size not less 
than 1mm.in such a mannedthatthey donot slip over each other at the time of fixing andconcreting. 

2.6. Asfaraspossible,bars  offull  length  shallbe  used.In  casethisisnotpossible,overpallingof  bars  shall  be 
done as directed by the engineer‐in‐charge. When particable, overlapping bar shall not touch each other, but 
be kept apart by 25mm or 1.25  times  the maximum  size of  the coarse aggregate which everin greater, by 
concrete between them, Where not feasible, overlapping bars shall be bound with annealed steel wire, not 
less  than  2mm  thickness  twisted  right.The  overlapps  shall  be  staggered  for  different  bars  andloacatedat 
points,along the span where neither shear not bending movementis maximum. 

2.7. Whenever  indicated  on  the  drawings  or  desired  by  the  Engineer‐in‐charge,  bar  shall  be  joined  by 
couplings which shall have a cross‐section sufficient to transmit the full strength of bars. The end of the bars 
thatarejoinedby  couplingshall  be  uusetfora  sufficientlengthsothattheeffective  cross‐sectiona  thebase 
ofthreads shall be standard white worth hreads. Steel forcpuling shall conformtoIS : 226. 

2.8. When permitted or specified on  the drawings  joints of reinforcement bars shall be but welded so a 
transmittheirfull  strength.Weldedjointsshall  preferably  belocatedat  pointswheresteel  will  not  be  subject 
tomore  than  75 per  centof  the maximum  permissiblestresses  andselds  sotoggered  that  at  any onesection 
notmorethan20percentoftherodsarewelded.Onlyelectricareweldedusingaprocesswhichexcluded  air  from  the 
molten metal  and  conforms  to  any  or  all  there  special  provisions  for  the work will  be  accepted.  Suitable 
means shall be provided for holding the bars securely  in postion during welding. It must be ensured that no 
voids  are  left  in  welding  and  when  welding  is  done  in  2  or  3  stages,  previous  surface  shall  be  cleaned 
properly.Endsofthebarsshallbecleanedofallloosescale,rustgrease,paintandotherforeignmatter 
beforewelding.Only  competentweldersshallbeemployedonthework.TheM.S.electodesusedfor  welding  shall 
conformtoIS: 814weldedpiecesof  reinforcementshall be  tested.  Specimen  shall betaken  fromthe actual  site 
andtheirmnumberandfrequency totestshall be as directed bythe Engineer‐in‐charge. 

 

MEASUREMENTSFORPAYMENT 
Reinforcementshall bemeasuredin length including hooks,if any,separately for differentdiameters 

asactuallyusedinwork,excludingoverlaps.Fromthelengthsomeasured,theweightofreinforcement 
shallbecalculatedintonneson thebasisofIS: 1732.Wastage,overlaps,couplings,weldedjoints,spacer bars, 
chairs, stays, hangers and annealed steel wire or other methods for binding and placing shall not be 
measuredandcost of these items shall be deemedto be includedin the rates for reinforcement. 

RATE 
The contract unit rate for coated/uncoated reinforcement shall cover the cost of material, fabricating, 

transporting, storing, bending, placing, binding and fixing in position as shown on the drawings as per 
these specificationsandas directedby theEngineer,includingall labour,equipment,supplies,incidentals, 
sampling, testing and supervision. 

 

The unit late for coated reinforcement shall be deemed to also include cost of all material, labour, 
tools and plant, royalty, transportation and expertise required to carry out the work. . The rate shall 
also cover sampling, testing and supervision required for the work. 

ModeofMeasurementandPayment 

 

TherateshallbeforaunitofOneM.T 

 
Item No. 

13 



Filling available excavated earth (excluding rock ) in trenches plinth sides of foundation etc. in layers 
not exceeding 20cm in depth consolidating each deposited layer by ramming and watering. 

1.0 The  earth  tobe  usedforfiling  shall  befreefromsalts,organicorotherforeign matter,All  clods  of 
earth shall be broken. 

2.0 As  soon  as  the  work  in  foundation  has  been  completed  and  measured,  the  site  of 
foundationshallbeclearedofalldebris,stone,mortardroppingsetc.andfilledwithearthinlayersnotexceeding  20 
cms.each  layershallbeadequately  watered,rammedandconsolidatedbeforethesucceeding  layersis  laid,  the 
earth  shall  the  rammed with  iron  rammers where  reasible  and with  the  butt  ends  of  crow‐bars. Where 
rammercannotbeused.Withironrammersfinishedlevel,thesurfaceshallbefloodedwithwaterforat  least 24 hours 
and allowed to dry and then rammed and consolidated. 

3.0 The excavatedstuff of the selected type shall be allowed to be used in filling the trenches and 
plinth under no circumstances black cotton soil be used for filling. 

4.0 Thepayment shall be madefor filling in trenchesandplinth.No deduction shall be made for 
strinkage of voids, if consolidated as instructed above. 

5.0 TherateshallbeforaunitofonecubicMetre. 

 
Item No. 

14 
Providing and fixing Precast cement concrete Hectometer as per IRC type design incl. painting, 
lettering etc. fixing in C.C. 1:5:10. 

(1) FixinginC.C. 1:5:10 
Specification same as 11(1) above except that the indicator stone shall be fixed in C.C. 1:5::10 

which will consist of one part of cement, five part of good sand and ten parts of good brick bats, Rate 
includes all labour and curring etc. necessary for concrete. 

Paymentshallbemadeonnumberbasis 
 

Item No. 
15 

Providing and fixing Precast cement concrete Guard stone  as per I.R.C. type design including white 
washing etc. complete. Fixing in C.C.1:5:10. 

(1) FixinginC.C. 1:5:10 
 

1. The  guard  stone  shall  be  fixed  in  position  as  directed  by  the  Engineer  in  charge  in  earth  / 
wearing coat. If the guard stone shall be fixed  in wearing coat. the equivalent volume covered by the guard 
stonesshallbegiventhreecoatsofwhitewash.Anyexcavationnecessaryforfixingoftheguardstones  shall  be  done 
by the contractor at his own cost. The measurement for payment shall be per number ofguard stone fixed in 
position. 

 

2. Unitrateofguardstoneincludesthecostofallmaterials,laboures,tools,fixing&white washing as 
directed by the Engineer in charge. 

 

 
 
 
 
 

Item No. 
16 



Providing and fixing  ordinary Kilometer stone of  pre-cast  C.C. 1:2:4 including necessary 
reinforcement as per I.R.C. type design  in C..C. 1:4:8 including painting lettering etc. complete.(For 
VR, ODR). 

1. KiloMetre  stoneshall  be  ofapprovedquality  andshall  be  eitherblack  Rajula  stone  or  of  precast  1:2:4  RCC 
specified in the item. 

 

2. Thesize,manneroffixing,paintingandletteringofK.M.stoneshallconformspecification as per IRC ‐ 8 (Type design 

for Highway  kilometre  sones)  The  fixing  of  K.M.  stone  shall  be  carried  out  in  ordinary  concrete  of  grade 

specified in the item using hand broken metal field metal or gravel, The measurement for payment shall be 

made per No. of K.M. stone fixed in position. 

3. Unit rate for kilometre alone includes the cost of all materials labours tools fixing finishing curing lettering and 

painting as directed by the engineer in charge. 

 
Item No. 

17 
Providing and fixing  Indicator stone of approve stone as per I.R.C. type design in C.C. 1:4:8  
including white washing etc. complete Fixing in Earth 

(1)Fixinginearth. 
1. Indicatorstonesshallbe  ofapprovedquality  andofthesize20cmx20cm,itslengthshallnotbe  less  then 
80cms. The  top 38cmshall bechisel dressed on all  sides.The  size  shape and dimension of  indication  stones 
shall  be  fixed  firmly  inposition  in  embankment  or  cutting  as  the  case may  be.  The  exposed  part  of  the 
indicator stone shall be done by the contractor at his own cost. The measurement for paymentshall be per 
number of indicator stone fixed in position. 

 

2. Unitrateindicatorstoneincludesthecostofall metarialslabour,tools,fixing andwhilewashingas directed 
by the Engineer in charge. 

 

 
Item No. 

18 
Supplying  and fixing Junction Boards of M.S. plates and angles as per  I.R.C. design incl;. Fixing in 
C.C. 1:4:8 with necessary excavation painting, figuring, lettering on boards etc. complete. 

1. Theseboardsshouldbefixedata distanceof120metre fromthecentreline of the crossing andthey 
should belocated on thelefthandside of theroadin thedirection of thetrafficfacing thetraffic. 

2. The boardwill be  locatedin such a way  that  the edge of  the boardtowards  the centre of  the 
roadwill be at a distance of 4.57 metres  from  the  centre of a National Highway and 3:66Metres  from  the 
centre of State Highway or Major District Road. 

3. ThesizeforjunctionboardMSplateandangleshallbeasperstanadradconfirmingtoIRCtype 

4. Thepostshallbefixedinconcreteandtheprojectionofthisabovetheroadlevelshallbe4  cmx45  cm 
andheightof 24cms. abovetheroadlevel andthetopictobe finishedin plasterfrom theheight of 15 cm. 

5. Thesizeofletterandfiguresshallbe8cmforEnglishand10cmfordevnagriandGujarati 



scripts. 

1. Thepostshallbepaintedinblackandwhitereflectivestrips23cminheight. 

2. Theboardshallbepaintedin whitewithborder23cmwide. 

3. Theboardshallbepaintedin whitewithblaboard2cm.vide. 

4. Onthisboardtabletsshallbepaintedinyellowwithblackandthetabletsshallhave5cm.cleardistancefromtheboard. 

5. Eachsuchtabletshallbe61cm.inlengthand33cminheightarrowlinesindicatingthe direction of the 
road at the junctions shall be painted in black and shall have a thickness of.............................................. cm for 

NationalHighwayand4cm.onaStateHighwayanda ............................. cm.foraMajordistrictroad. 

6. All lettersandfiguresshallbepaintedinblack. 

7. TheworkshallbecarriedoutasperdesignaspertheinstructionsoftheEngineer‐in‐charge. 

Themeasurementsshallberecordedandpaidonnumberbasisforboardfixedinposition. 
 

Item No. 
19 

Providing and fixing Village name  Boards as per standard I.R.C. type design of steel plate  incl. 
painting, lettering etc. complete with fixing in C.C. 1:4:8 block with necessary excavation etc. 
complete. 

1. The work shall be carried out as per the item of sign boardm except that there shall not be top 
palteof90cmx90cmtriangularshapeandlowerplateof90cmx  61cmrectangularplateof6mm  thickness  shall  be 
fixed at top facing towards the direction of the village. 

 

2. The  board  plate  shall  be  paintedin  black  colour  letters  &  figures  shall  be  paintedin white 
colourwith  anarrow  directing  towardsthevillagepainting&  lettering  shallbedoneboth  sides.Thesizeof 
theletters& figures as well as thickness of arrow will beas directed by theEngineerin charge. 

3. The measurement  for payment as well as operations  includedin  theunit  rate  shall be as per 
item of sign boards. 

4. ThePaymentshall bemadeonNumberbasis. 

 
Item No. 

20 
Citizen's Information Board- Providing and fixing of typical MMGSY information board as per 
instruction. Two M.S. sheets of 3 mm thick of 900mm x 750mm size fixed at top & bottom duly 
rivetted with MS angles of 25x25x5mm thick M.S. angle shall be welded by two vertical M.S. angle of 
5mm thick to 75mm x 75mm of 12 SWG square tubes posts duly embedded in cement concrete M-15 
grade blocks of 600mm x 600mm x 750mm below ground level. The letters & figure of any shade 
reflectorised with high intensity prismatic grade retro reflective sheeting of Type-4 as per ASTM D-
4956 and latest MORD specifications; All sections of framed posts and steel tube will be painted with 
primer and two coats of epoxy paints as per drawing Clause 1701 and Annexure 1700.1 (10.16). (A) 
Class-B high intensity grade retro reflective sheeting. 

GuidelinesforInstallationofSignagesfor“MUKHYAMANTRIGRAMSADAKYOJA
NA”	

AlltheroadsunderMMGSYshallbeinstalledwithMandatoryregulatorysigns,Cautionary/WarningSigns

andinformatorysignsaspertheprovisionscontainedincodeofpracticeforRoadsigns,IRC67‐

2012andaspertheprovisionsgiveninSection1700ofSpecificationsforRuralRoads,MinistryofRuralDeve

lopmentpublishedbyIRCinyearJanuary‐



2014.AdequateprovisionsforRoadSigns,RoadMarkings,CatEyesandotherroadappurtenancesshallbe

madeinproject. 

Inadditiontoabove,itwouldbemandatorytoinstall“MMGSYLogoBoard”,MainInformatorySi

gnboardaspertheguidelinesgivenBelow: 

1. LogoBoardatStartingpointoftheMMGSYRoad:  Any  road work  under Mukhya Mantri  Gram  Sadak 

Yojana generally starts  from existing NH, SH, MDR or ODR and  it  is essential  that  the  information 

shouldbe displayed ontheroadfromwheretheMMGSY roadstarts,assuch,a “Logo Board – Entry” shall 

be  installed  as  per  the  design  &detailsgivenin  Figure‐1.  Theinformation  should  be  displayedin 

suchaway thattheinformation should be visible fromboth thedirections 

 

1.1. LogoBoard at Intermediate distance on the MMGSY Road:logo boards shall be fixed in the 
followingmanner:Iftheroadlengthis<2km(Lessthan2kms),onelogoboardatfinishingpointoft
heroad 

1.2. If theroad length is> 2km (MoreThan 2kms),onelogo board at appr. 2km including the 

board at the finishing point of the road 

1.3. Sizeof theMMGSYLogo:600mm x600mm 

1.4. Sizeof the MMGSYTitlePlate:1100mmx300mm 

 

2. MMGSYProjectTitleInformationBoard:ATitleinformationboardasprescribedinsection  1700  of 

specifications  for  Rural  road  published  by  IRC  in  January  2014  shall  be  fixed  at  startingpoint  of 

MMGSY road. The details and design are given in figure 2. 

 

3. MMGSYCitizenInformationBoard:ACitizeninformationboardshouldbefixedat starting point of 

MMGSY road. The details and design are given in figure 3. 

FIGURE:3‐MMGSYCITIZENINFORMATIONSIGNBOARD 
MMGSYCitizen’sinformationBoard‐
ProvidingandfixingoftypicalMMGSYinformationboardasperinstruction.TwoMSsheetsof3mmthick,of
900mmx750mmsizefixedattop&bottomdulyrivettedwithMSanglesof25x25x5mmthickM.Sangleshall
beweldedbytwoverticalM.Sangleof5mmthickto75mmx75mmof12SWGsquaretubespostsdulyembe
ddedincementconcreteM‐
15gradeblocksof600mmx600mmx750mm,belowgroundlevel.Theletters&figureofanyshadereflector
isedwithHighIntensityPrismaticGradeRetroReflectiveSheetingofType‐4asperASTMD‐
4956andlatestMORDspecifications;Allsectionsofframedpostsandsteeltubewillbepaintedwithprimer
andtwocoatsofepoxypaintsasperdrawingClause1701andAnnexure1700.1(10.16).(A)Class‐
BHighintensityGradeRetroReflectivesheeting. 



DetailedTechnicalSpecifications 
 

PlacementandOperationofRoadSigns 
Placement of roadsigns will be within road users’ view. Toaidinconveying proper 
meaning,roadsigns 
willbepositionedwithrespecttothelocationorsituationtowhichitapplies.Thelocationandlegibility 
oftheroadsignwillbesuchastoprovideadequateresponsetimetoroadusers to read and takeaction at the 
operating speed. 

 

OrientationofSigns 
 

Thesignswillbeplacedatrightanglestothelineoftraveloftheapproaching traffic.Wherelight reflection 
from the sign face is encountered tosuch an extentas toreduce legibility, the sign shouldbe turned 
slightly away from the road. On horizontal curves, the sign should not be fixed normal to the 
carriageway but the angle of placement will be determined with regard to the course of the 
approaching traffic. 

 

Signfaces will be normallyvertical, but on gradients it maybe desirable totilt a sign forward 
orackward from the vertical to make itnormal to the line of sight and improve the viewing angle. 

 

Cautionary/warning andmandatorysignswillbefabricatedthroughprocessofscreenprinting.In case the 
facility is not locally available in the region of work, these signs and informatory signs may have 
inscription /message having cutletters of non-reflective black sheeting which shall be bonded well 
or the base sheeting as directed by Engineer in charge. 

 

 

1. MaterialforSigns: 
Thevariousmaterialsandfabricationofroadsignsshallconform tothefollowingrequirements: 

 

1.1 Concrete 
 

ConcreteforfootingshallbeofthegradeshownonthecontractdrawingsorofminimumM15 grade 
confirming to section 800 of the specifications for MORD. 

 

1.2 ReinforcingSteel 
ReinforcingsteelshallconformtotherequirementsofIS1786unlessotherwisespecified. 

 

1.3 Bolts,NutsandWashers 
High strengthbolts shall conform to IS 1367 whereas precision bolts, nuts, etc. shall 
conform to IS 1364. 
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a) AluminiumSheet 
Aluminium sheets used for sign boards shall be of smooth, hard and corrosion resistant aluminium alloy 
conforming to IS 736 - Material Designation 24345 or 1900. 

 

b) AluminumCompositeMaterial(ACM) 
ACM sheets used for sign boards is a sandwiched construction with a thermoplastic core of „Low Density 
Polyethylene‟ (LDPE) between two thick skins/sheets of Aluminium with overall thickness of 4 mm and 3 
mm, and Aluminium skin thickness of 0.4 - 0.5 mm and 0.25 - 0.3 mm respectivelyon both sides. The retro 
reflective sheeting must be applied on the top surface with aluminum surface with recommended surface 
preparation from sheeting manufacturer. A fluorocarbon coating may be applied over the exposed surface of 
aluminium to ensure corrosion resistant and weatherability and shall conform to relevant ASTM. The 
mechanicalpropertiesof4mm and 3mm ACMand that of its Aluminumskinshall conform to the requirement 
givenin Table 1.1, whentested in accordance with the test methodsmentioned against each of them 

 

Table1.1SpecificationsforAluminumCompositeMaterial(ACM) 

	
SlNo.	

	
Description	

Specificationfor	4mm	 Specification	
for	3mm	

Standardtest	 Acceptablevalue	 Acceptable	
value	

A	 MechanicalPropertiesofACM	 	

	
1	

Peel	 off	
reflectiv
e	Test)	

strengt
h	
sheeting
.	

with	
(Dru
m	

retr
o	
Peel	

	
ASTMD903	

	
Min.4N/mm	

	
Min.4N/mm	

2	 Tensilestrength	 ASTME8	 Min.40N/mm2	 Min.30N/mm2	

3	 0.2%ProofStress	 ASTME8	 Min.34N/mm2	 Min.34N/mm2	

4	 Elongation	 ASTME8	 Min.6%	 Min.5%	

5	 Flexuralstrength	 ASTMC393	 Min.130	N/mm2	 Min.120N/mm2	

6	 ShearstrengthwithPunchsheartest	 ASTMD732	 Min.	 18N/mm2	 Min.18N/mm2	

B	 PropertiesofAluminiumSkin	 	 	 	

1	 Tensilestrength(Rm)	 ASTME8	 Min.150	N/mm2	 Min.130N/mm2	

2	 Modulusofelasticity	 ASTME8	 Min.70,000N/mm2	
Min.	 70,000	
N/mm2	

3	 Elongation	 ASTME8	 A50Min.2%	 A50	Min.	2%	

4	 0.2	%ProofStress	 ASTME8	 Min.110	N/mm2	 Min.110N/mm2	



c) PlateThickness 
 

Shouldermountedgroundsignswithamaximum sidedimensionnotexceeding600mmshallnotbeless 3 
mm thick with Aluminium Composite Material. All other signs shall be at least 4 mm thick with 
Aluminium Composite Material. The thickness of the sheet shall be related to the size of the sign 
and its support and shall be such that it does not bend or deform under prevailing wind and other 
loads. All overheadsigns madewithAluminium Composite 
Materialshallbeminimum4mmthicktowithstand wind and other loads without deformation. 

 

1.6 RetroReflectiveSheeting 
The retro reflective sheeting used on the signs shall consist of white or coloured sheeting having a 
smooth outer surface, whichhastheproperty of retroreflection over its entire surface.Itshall be 
weather resistant andexhibit colour fastness.Itshall be new andunused and show no evidence of 
cracking, scaling, and pitting, blistering, edge lifting or curling and shall have negligible shrinkage or 
expansion. A certificate of having the sheeting tested for coefficient of retro reflection, daytime 
colour and luminance, shrinkage, flexibility, liner removal, adhesion, impact resistance, specular 
gloss and fungus resistance, 3 years outdoor weathering and its having passed these tests shall be 
obtained from International/Government laboratory/Institute by the manufacturer of the sheeting and 
in case the certificate is obtained from internationalagency,itshouldalsobeobtainedfromIndian agency 
within 3years of launching of product by 
themanufactureinabroad.Alternatively,acertificateconformingtoASTMSpecification(D4956-09) on 
artificial accelerated weathering requirements from a reputed laboratory in India will be accepted. 
The supplier will have to submit performance guarantee of meeting the requirement of three years 
outdoor weathering of the sheeting. 

All micro prismatic grade sheets will be as per ASTM D 4956-09Type IV. The reflective sheeting 
shall be madeofmicroprismaticretro-reflectivematerial.Theretro-
reflectivesurface,aftercleaningwithsoap and water and in dry condition shall have the minimum co-
efficient of retroreflection(determined in accordance with ASTM D 4956-09), When totally wet, the 
sheeting shall show notlessthan 90 percentof the values, of retro-reflection indicated in 6.4. at the 
end of the 7 years, the sheeting shall retain at least 80 percent of its original retro-reflectance. 

 

1.7 Messages/borders:Themessage(legends,letters,numeralsetc.)letter,numerals,symbols 

/legend/arrow etc. in Gujarati, Hindi and /or English, should either be screen-printed or to be cut out 
from durable transparent Overlay Electrocutable film or cut out from the same type of reflective 
sheeting for the cautionary /mandatory 
signboards.Thescreenprintingshallbeprocessedandfinishedwithmaterialsand 
inamannerspecifiedbythesheetingmanufacturer.Fortheinformatory andothersignboards,the messages 
(legends,letters,numerals etc.)and borders shall becut out from durable transparentoverlay film or 
cut-out from thesame reflectivesheeting only.Cut outs shall befrom duble transparent 
overlaymaterials as specified by thesheeting manufacturer and shall be bonded with thesheeting in 
themanner specified by the manufacturer. For screen-printed transparent coloured areas on white 
sheeting, the coefficient of retro-
reflectionshallnotbelessthan50percentofthevaluesofcorrespondingcolourinthe 



 

above table. Cut-out messages and borders, wherever used, shall be either made out of retro 
reflective sheetingormadeoutofdurabletransparentoverlayexceptthoseinblackwhichshallbeofnon-
reflective sheeting or opaque in case of durable transparent overlay. 

 

Table 6.4: Acceptable Minimum Coefficient of Retro-reflection for Type-IV Prismatic Grade 
Sheeting (Candelas per Lux per Square Metre) 
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0.1°B	 ‐4°	 500	 380	 200	 70	 90	 42	 25	 400	 300	 150	

0.1°	B	 +30°	 240	 175	 94	 32	 42	 20	 12	 185	 140	 70	

0.2°	 ‐4°	 360	 270	 145	 50	 65	 30	 18	 290	 220	 105	

0.2°	 +30°	 170	 135	 68	 25	 30	 14	 8.5	 135	 100	 50	

0.5°	 ‐4°	 150	 110	 60	 21	 27	 13	 7.5	 120	 90	 45	

0.5°	 +30°	 72	 54	 28	 10	 13	 6	 3.5	 55	 40	 22	

AMinimumCoefficientofRetroreflection(RA)(cd.lx-1.m-2). 

BValuesfor0.1oobservation anglesaresupplementary requirementsthatshallapply only when specified 
by the purchaser in the contract or order. 

 

1.8 Adhesives: The sheeting shallhave a pressure‐sensitive adhesive of the aggressive‐tack type requiringno 
heat,  solvent  orotherpreparationfor  adhesionto  a  smoothclean  surface.The  adhesiveshallbeprotected 

byaremovableliner(removablebypeelingwithoutsoakinginwaterorothersolvent)andshallbe 

suitableforthetypeofmaterialofthebaseplateusedforthesign.Theadhesiveshallfromadurable 

bondtosmooth,corrosionandweatherresistantsurfaceofthe  baseplatesuchthatitshallnotbepossible  to 

remove  the  sheeting  from  the  sign  base  in  one  piece  by  use  of  sharp  instrument.In  caseof  pressure‐

sensitive  adhesive  sheeting,  the  sheeting  shall  be  applied  in  accordance  with  the  manufacturer’s 

Specifications. 

 

1.9 Fabrication: 
 

Surfacetobereflectorisedshallbeeffectively preparedtoreceivetheretroreflectivesheeting.The 
aluminum sheeting shall be de-greased either by acid or hot alkaline etching and all scale/dust 
removed to obtain a smooth plain surface before the application of retro-reflective sheeting. If the 
surface is rough, approvedsurfaceprimermaybeused.Aftercleaning,metalshallnotbehandled,except by 
suitable device or clean canvas gloves, between all cleaning and preparation operation and 
application of reflective sheeting/primer. There shall be no opportunity for metal to come in contact 
with grease, oil or other contaminants prior to the application of retro-reflective sheeting.Complete 
sheets of the material shall be 
usedonthesignsexceptwhereitisunavoidable.Atsplices,sheetingwithpressure-sensitive adhesives 



 

shallbe overlappednotlessthan5mm.Wherescreen printing withtransparentcolours isproposed, only 
buttjointshallbeused.Thematerialshallcoverthesignsurfaceevenly andshallbefreefromtwists, cracks 
and folds. Cut-outs to produce legends and borders shall be bonded with the sheeting in the manner 
specified by the manufacturer. 

1.10 Installation 
1.10.1 Signposts,theirfoundations  andsignmountingsshallbesoconstructedastoholdtheseina  proper  and 
permanent position againstthenormal storm wind loads or displacement by vandalism. Normally, signs with 
an area upto 0.9 sq. m. shall be mounted on a single post, and for greater area two or more supports shall 
be provided. Sign supports may be of mild steel, reinforced concreteor galvanized  iron (G.I.). Post( s) shall 
be  firmly  fixed  to  the  ground  by means  of  properly  designed  foundation.  The work  of  foundation  shall 
conform to relevant Specifications as specified. 

 

1.10.2 All components of sign and supports, other than the reflective portion andMS / G.I. posts shall be 
thoroughly  descaled,  cleaned,  primed  and  painted with  two  coats  of  epoxy  paint.  Any  partof mildsteel 
(M.S.) post below ground shall be pained with three coats of red lead paint. 

 

1.10.3 The  signs  shall  befixedtotheposts  bywelding  in  thecaseofsteel  posts  andbybolts  andwashers 
ofsuitablesizeinthecaseofreinforcedconcreteorG.I.posts.Afterthenutshavebeentightened,the  tails  of  the 
bolts shall be furred over with a hammer to prevent removal. 

 

1.10.4 Fixing 
 

1.10.4.1 Materials 

 

Thevariousmaterialsandfabricationofthetrafficsignsshallconformtothefollowingrequirements: 

 

4.1.1. Concrete:ConcreteshallbeoftheM20gradeorasshownontheContractdrawingsor otherwise as 

directed by the Engineer. 
4.1.2. Water: WatershallconformtoIS:456‐1978.Storage&handlingofwatershallbeclean. 
4.1.3. Cement:CementshallconformtoIS:269‐1976orI.S:455‐1976. 

4.1.4. Sand, aggregates: Sand,aggregate&itsgradation shall conformtoM6, M12&M13of General 
Technical Specifications for Building Works.. 

 

1.10.4.2.Installation 
 

4.2.1. Thesupportingstructureandsignsshallbefabricatedanderectedasperdetailsgiven in theplans. 
4.2.2. The work of  construction of  foundation  for  sign  supports  including excavation and backfill,  forms, 
steel reinforcement, concrete and its placement shall conform to the relevant Specifications given in these 
Specifications. 

4.2.3. Signs posts, their foundations and sign mountings shall be so constructed as to hold signs in a proper 
andpermanentposition toadequately resistswaying inthewindordisplacementby vandalism. 



 

4.2.4Afterinstallationofsigniscomplete,thesignshallbeinspectedby theEngineer.Ifspecular reflection 
is apparent on any sign,itspositioning shall be adjusted by the Contractor toeliminate or minimize 
this condition. 

 

1.11 Warrantyand  durability:The  Contractorshall  obtain  from  the manufacture  a  seven‐yearwarranty 
forsatisfactory  fieldperformance  including  stipulatedretroreflectanceoftheretro‐  reflectancesheeting. 
AndsubmitthesametotheEngineer.TheContractor/suppliershallalsofurnish  acertification  thatthe  signs  and 
materials supplied against the assigned work meets all the stipulated requirements and carry the stipulated 
warranty. Processed and applied in accordance with recommended procedures, the reflective material shall 
be weather resistant and, following cleaning, shall show no appreciable discolouration, cracking, blistering 
or  dimensional  change  andshallnothavelessthan50percentofthespecified  minimum  reflective  intensity 
values (Table 

800-1 and 800-2) when subjected to accelerated weathering for 1000 hours, using type E 
or EH weatheromrter (AASHTO Designation M 268). 

 

1.12 MeasurementsforPayment 
The measurement of standard cautionary, mandatory and information signs supplied and 
fixed, while for direction and place identification signs, these shall be measured in No. 
asis. 

1.13 Rate 
 

TheContractunitrateshallbepaymentinfullforthecostofmakingtheroadsign,includingall 
materials,installingitatthesiteandincidentalstocompletetheworkinaccordancewiththe Specifications. 

 
Item No. 

21 
Road marking with hot applied thermoplastic paints with reflectorising glass beads on bitumin 
surface providing and laying a hot applied thermoplastic compound 2.5 mm thick including 
reflectorising glass beads @ 250gms per sqm area, thickness of 2.5mm is excluding of surface applied 
glass beds as per IRC:35-2015. The finished surface to be level, uniform and free from streaks and 
holes. zebra patta/bump patta lane/center line/ edge line/cut patta. The white color marking should 
provide liminancecoefficinet on cemend road shalll be min 130 mcd/m2/lux and Asphalt road shall be 
min 100 mcd/m2/lux during the service life during the day time. The marking should meet the 
performance criteria for night time reflectivity, wet reflectivity and skid resistance as mentioned in 
the section-15 of IRC 35-2015. Warranty for the Retro reflectivity should be two years. 

1702roaDMarkinGs 

1702.1 scope 

Theworkshallconsistofprovidingroadmarkingsatsiteincludingsupply ofmaterialsandcarrying out 
the work in accordance with IRC:35 and these Specifications. 

1702.2 General 

The colour, widthand layout of road markingsshall be inaccordance withthe Codeof 
PracticeforRoad MarkingsIRC:35andasspecifiedinthedrawingsorasdirectedby 
theEngineer.Nocentreline marking shall be done on single-lane roads. 



 

 

1702.3 Materials 

Ordinarypaints shallbeused forroad markings, conformingto IS:164.Theseshall 
haveawearresistance of at least 4 hoursunder accelerated laboratorytest. Yellow colour 
(conforming to IS colour No. 356) as given in IS:164, white and black colours are the standard 
colours usedfor markings. 

 

 

1702.4. application 

1702.4.1 Paintingmaybedonebymachineorbyhand(preferablybymachine).The Contractor 
shall maintain trafficcontrol whilepainting operations are inprogress soas tocause minimum 
inconvenience to traffic compatible with protecting the workmen. 

1702.4.2 The finished lines shallbe free from ruggedness on sides and ends and be in true 
plane with the general alignment of the carriageway. The upper surface of the lines shall be 
level, uniform and free from streaks. 

 

1702.5 Measurementsforpayment 

The painted markings shall be measured in linear metres with no deductions for intermediate 
gaps as shown on the drawings. 

Inrespectofmarkings,likedirectionalarrowsandlettering,etc.,themeasurementshallbeby numbers. 

1702.6 rate 

The Contract unit rate for road markings shall be payment in full compensation for furnishing all 
labour, materials, tools, equipment, and carrying out the markings at site as per the approved 
drawing(s) or as directedby theEngineerandall otherincidentalcostsnecessary tocompletethework 
inaccordance with these Specifications. 

PaymentshallmadeonSqmbasis 
 

Item No. 
22 

Cate eye / road stud/ RPM : Supplying Raised Pavement markers of polycarbonate and ABS moulded 
body and reflective panels with micro prismatic lens (No glass bead lens) capable of providing total 
internal reflection of the light entering the lens face and shall support a load of 13635 kgs. tested in 
accordanace to ASTM D 4280 type H and complying to specification of category A of MORTH circular 
No RW/NH/33023/10-97-DO III Dt. 11-06-1997. the height, width and length shall be exeed 20mm, 
130mm and 130mm and with minimum reflective area of 13sqcm on each side and the slope to the 
base shall be 35+/-5 degree. the body of the marker should having finger grip for easy and accurate 
placement and application with epoxy /bituminous adhesive as recommended by the manufacturer of 
the marker. the colour of the marker should be as per the IRC:35-2015 and as directed by Engineer-in-
charge.  



 

1707reflectivepaveMentMarkers(roaDstuDs) 
1707.1scope 

The work shall cover the providing and fixing of Reflective Pavement Marker (RPM) or a road 
stud, a device which is bonded to or anchoredwithin the road surface, for lane marking and 
delineation fornight-time visibility as specified in the Contract. 

1707.2 Material 

1707.2.1 Plastic body of RPM/road stud shall be moulded from ASA (Acrylic Styrene 
Acrylonitrite) or HIPS (Hi-impact Polystyrene) or Acrylonitrile Butadiene Styrene (ABS) or any 
other suitable material approved by the Engineer. The markers shall support a load of 13,635 kg 
tested in accordance with ASTM D 4280. 

1707.2.2 Reflective panels shall consist of number of lenses containing single ordual 
prismatic cubes capable of providing total internal reflection of the light entering the lens face. 
Lenses shall be moulded of methyl methecrylate conforming to ASTM D 788 orequivalent. 

1707.3 Design 

The slope or retro-reflecting surface shall preferably be 35˚ ± 5° to base and the area of each 
retro-reflecting surface shall be not less than 13.0 sqcm. 

1707.4 opticalperformance 

 

1707.4.1 Unidirectionalandbi-directionalstuds 

EachreflectororcombinationofreflectorsoneachfaceofthestudshallhaveaminimumCoefficient of 
Luminous Intensity (CIL) as given in tables 1700.6 or 1700.7as appropriate. 

table1700.6Minimumcilvaluesforcategory‘a’studs 

 

entranceangle	 observationangle	 cilinmcd/lx	

white	 amber	 red	
0˚U5˚L&R	 0.3˚	 220	 110	 44	

 

0˚U10˚L&R	 0.5˚	 120	 60	 24	

 

table1700.7Minimumcilvaluesforcategory‘B’studs 

 

entranc
e	
angle	

observatio
n	angle	

cilinmcd/lx	

white	 amber	 red	

0˚U6˚L&R	 0.3˚	 20	 10	 4	

0˚U10˚L&R	 0.5˚	 15	 7.5	 3	



 

Notes : 1) The entrance angle of 0˚U corresponds to the normal aspect of the reflectors when the 
reflecting road stud is installed in horizontal road surface. 

2) Thestud  incorporating one or more  cornercube  reflectors  shall be  includedinCategory  ‘A’. 

The stud incorporating one or more bi‐convex reflectors shall be included in Category ‘B’. 
1707.4.2 Omni-directionalstuds 

EachOmni-directionalstudshallhaveaminimum(CIL)of2mcd/lx. 

1707.5 tests 

1707.5.1 Co-efficient of luminanceintensitycan be measured byprocedure 
describedinASTM 
E809“PracticeforMeasuringPhotometricCharacteristics”orasrecommendedinBS:873-Part4: 1973. 

1707.5.2 Under test conditions, a stud shall not be considered to fail the photometric 
requirements if the measured CILat anyone positionof measurement is less than the values 
specifiedin tables 1700.6 or 1700.7 provided that 

i) thevalueisnotlessthan 80percentofthespecifiedminimum,and 

ii) the average of the left and right measurements for the specific angle is 
greater than the specified minimum. 

1707.6 Measurementsforpayment 

Theroadstudsshallbemeasuredinnumbers 

1707.7 rate 

The Contract unit rate forstudsshall bepayment in full compensationfor furnishingall labour, 
materials, tools required for installation and fixing at the site and incidentals to complete the 
work in accordance with these Specifications. 

 
Item No. 

23 
STOP SIGN:-Providing and fixing sing boards made out of 2mm aluminium sheet; size 90 x 90cms. 
rectangle as per the design of IRC-67-1977 pre treated with phospheting process & acid teching; 
coated with one coat of epoxy primer and two coats of best quality epoxy paint; reflectorised with 
retro refiective sheeting as per latest M.O.S.T. Specifications; 3.1m long stand post and frame 
fabricated from suitable size iron angle of 35 x 35 x 3mm 75x75x6mm as required; painted with best 
quality epoxy coatings in black and white bends. the details of symbol for each board shall be as per 
the instruction of engineer in charge. The fixing at site shall be in 1:2:4 CC block of size 45 x 45 x 
60cms. for each leg. including excavation curing tec. complete under the supervision of engineer in 
charge.(A) Engineer Grade(VR).. 

AND 
Item No. 

24 
Village Name/Bump Ahead Sign : 
Providing and Fixing sign boards made out of 2mm aluminum sheet : size 90*60 cms. rectangle as per 
design of IRC-67-1977. Pretreated with phospheting process and acid etching : coated with one coat of 
epoxy primer and two coats of best quality epoxy paint: reflectorised with retro reflective sheeting as 
per latest M.O.S.T specification: 3.1 M. long (2 nos) stand post and frame fabricated from suitable size 



 

iron angle of 50*50*5mm painted with best quality epoxy coatings in black and white bends the 
details of symbole or inscription / numerals for each board shall be as per the instruction of engineer 
in charge the fixing at site shall be in 1:2:4 CC block of size 45*45*60 cms for each leg: including 
excvation curing etc. comp.under the supervision of engineer-in-charge.(B)Engineer grade. 

AND 
Item No. 

25 
Sign Board per square Meter :-Providing and fixing sing boards made out of 2mm aluminium sheet; 
size 1 Meter x 1 Meter as as per the design given by engineer in charge pre treated with phospheting 
process & acid etching; coated with one coat of epoxy primer and two coats of best quality epoxy 
paint: reflectorised with retro refiective sheeting as per latest M.O.S.T. Specifications; Letters and 
numerals should be as per IRC-30-1968, 3.1m long (2 nos) stand post and frame may be fabricated 
either from suitable size iron angle of 35 x 35x 3mm & 50 x 50 x 5mm & 75 x 75 x 6mm as required 
painted with best quality epoxy coatings in black and white bends. the details of symbol or 
inscription / numerals for each board shall be as per the instruction of engineer in charge. The fixing 
at site shall be in 1:2:4 CC block of size 45 x 45 x 60cms. for each leg, including excavation curing etc. 
complete under the supervision of engineer in charge. (A) Engineer Grade. 

801.1. General 
801.1.1. The  colour,  configuration,  size  and  location  of  all  traffic  signs  for  highways  other  than 

Expressways  shall be  in accordance with  the Code of Practice  for Road  Signs,  IRC: 67 or as  shown on  the 

drawings.For  Expressways,  the  size  of  the  signs,  letters  and  their  placement  shall  be  as  specified  in  the 

contractdrawings  andrelevantSpecifications.In  the  absenceof  any  detailsorforany missing  details,the  signs 

shall be provided as directed by the Engineer. 

 

801.1.2. Thesignsshallbeeitherreflectorisedornon‐reflectorisedasshownon  thedrawingsorasdirected  by  the 
Engineer.When  they  are  of  reflectorised  type,  they  shall  be  of  retro‐reflectorised  type  and  made  of 

encapsulated  lens  type  reflective  sheeting  vide  clause  801.3,  fixed  over  aluminium  sheeting  as  per  these 

Specifications. 

 

801.1.3. Ingeneral,cautionaryandmandatory signsshallbefabricatedthroughprocessofscreenprinting. In regard 

to  informatory  signs  with  inscriptions,  either  the  message  could  be  printed  over  the 

reflectivesheeting,orcutlettersofnon‐reflectiveblacksheetingusedforthepurposewhichmustbebondedwellon 

the base sheeting as directed by the Engineer. 

801.2 Materials 

Thevariousmaterialsandfabricationofthetrafficsignsshallconformtothefollowingrequirements: 

801.2.1. Concrete:ConcreteshallbeofthegradeshownontheContractdrawingsorotherwiseasdirected by the 
Engineer. 

801.2.2. Reinforcingsteel: Reinforcing steel shall conformtothe requirement of IS: 1786 unless otherwise 
shown on the drawing. 

801.2.3. Bolts,nuts,washers:Highstrength boltsshallconformtoIS:1367whereasprecision bolts,nuts, etc., shall 

conform to IS: 1364. 

801.2.4. Plates and supports: Plates and support sections for the sign posts shall conform to IS: 226 and IS: 
2062 or any other relevant IS Specifications. 

801.2.5. Aluminium:Aluminiumsheetsusedforsignboardsshallbeofsmooth,hardandcorrosion  resistant 

aluminium alloy conforming toIS: 736– Material designation 24345or 1900. 



 

 

801.2.6. Signswith  a maximum  sidedimension  notexceeding  600mm  shallnot  be  lessthan  1.5mmthick.  All 

others shall be at least 2 mm thick.The thickness of the sheet be related to the size of the sign and its support 

andshall be such thatit does not bendordeform underthe prevailing windand otherloads. 

 

801.2.7. In respect of sign sizes notcovered byIRC: 67, the structural details (thickness, etc.) shall be as per the 
approved drawings. 

 

801.3. TrafficSignsHavingRetro-ReflectiveSheeting 
801.3.1. General  requirements: The retro–reflective sheeting used on  the sign shall consist of  the white or 

coloured  sheeting having a  smooth outer  surface which has  the property of  retro‐reflection over  its entire 

surface.Itshallbeweather‐resistantandshowcolourfastness.Itshallbenewandunusedandshallshow  no  evidence 

of  cracking,  scaling,  pitting,  blistering,  edge  lifting  or  curling  and  shall  have  the  negligible  shrinkage  and 

expansion.  A  certificate  of  having  tested  the  sheeting  for  these  properties  in  an  unprotected  outdoor 

exposure  facing  the  sun  fortwoyears  anditshaving  passedthese  tests  shall  be  obtainedfrom  a 

reputedlaboratory,bythemanufacturerofthesheeting.Thereflectivesheetingshallbeeitherof  engineering  grade 

material with enclosedlens or of high  intensity grade with encapsulated  lens.The  type of  thesheeting  tobe 

usedwould depend upon thetype,functional hierarchy andimportanceof the road. 

 

800.1.3.2. High intensity grade sheeting: This sheeting shall be of encapsulated lens type consisting of 
spherical glass lens, elements adhered to a synthetic resin and encapsulated by a flexible, 
transparentwaterproof plastic having a smooth surface.The retro-reflective surface aftercleaning with 
soapandwater and in dry condition shall have the minimum co-efficient of retro-reflection (determined in 
accordance with ASTM Standard E: 810) as indicated in Table 800-1. 

TABLE	800‐	1.	ACCEPTABLE	MINIMUM	COEFFICIENT	OF	RETRO‐REFLECTION	FOR	HIGH	
INTENSITY	GRADE	SHEETING	

(CANDELASPERFLUXPERSQUAREMETRE) 
 

Observation	angle	

(in	degrees)	

Entranceangle	

(in	degrees)	

White	 Yellow	 Orange	 Green/Red	 Blue	

0.2	 ‐4	 250	 170	 100	 45	 20	

0.2	 +30	 150	 100	 60	 25	 20	

0.5	 ‐4	 95	 62	 30	 15	 7.5	

0.5	 +30	 65	 45	 25	 10	 5.0	

 

Whentotally wet,thesheetingshallnowshowlessthan90percentofthevaluesofretro-reflectance indicated in 
Table – 800 – 1. At the end of 7 years, the sheeting shall retain at least 75 percent of its original retro-
reflectance. 

801.3.3. Engineeringgradesheeting:Thissheetingshallbeofenclosedlenstypeconsistingof  microscopic  lens 

elements embedded beneath the surface of a smooth, flexible, transparent, water‐proofplastic, resulting in a 

non‐exposed  lens  optical  reflecting  system.The  retro‐reflective  surface  after  cleaning 

withsoapandwaterandindry  conditionshallhavetheminimumcoefficientofretro‐reflection(determined  in 



 

accordance with ASTM Standard: E‐810) as indicated in Table 800‐2. 

TABLE	800	–2.	ACCEPTABLE	MINIMUM	COEFFICIENT	OF	RETRO‐REFLECTION	FOR	
ENGINEERING	GRADE	SHEETING	

(CANDELASPERLUXPERSQUAREMETRE) 
 

Observation	
in	degree	

angle	 Entranc
e	angle	
degree	

	
in	

Whit	
e	

Yello
w	

Orange	 Green	 Red	 Blue	

0.2	 	 ‐4	 	 70	 50	 25	 9.0	 14.5	 4.0	

0.2	 	 +30	 	 30	 22	 7.0	 3.5	 6.0	 1.7	

0.5	 	 ‐4	 	 30	 25	 13.5	 4.5	 7.5	 2.0	

0.5	 	 +30	 	 15	 13	 4.0	 2.2	 3.0	 0.8	

 

When totally wet, the sheeting shall not show less than 90 percent of the values, of retro-reflection 
indicatedin Table 800-2.At the endof 5years, the sheeting shall retain at least 50 percent of its original 
retro-reflectance. 

801.3.4. Messages/borders:Themessages(legends,letters,numerals  etc.)andbordersshall  eitherbe  screen 

printed  or  of  cut‐outs.  Screen  printing  shall  be  processed  and  finished  with materials  and  in  a manner 

specifiedby  thesheeting  manufacturer.  Cut‐outs  shall  be  of  materials  asspecified  by  the  sheeting 

manufacturer andshall bonded with the sheeting in a manner specified by the manufacturer. 

 

801.3.5. For screen‐printed transparent coloured areas on white sheeting, the co‐efficient of retro‐reflection 
shallnot be less than 50percent ofthe values ofcorresponding colourin Table 800‐1and2, asapplicable. 

 

801.3.6. Cut‐out messages and borders, wherever used, shall be made out of retro‐reflective sheeting (as per 

Clause 801.3.2. or 801.3.3.asapplicable),except those in black which shall be of non‐reflective sheeting. 

801.3.7. Colour:Unlessotherwisespecified,thegeneralcolourschemeshall  beasstipulatedinIS:5  “Colour  for 

Ready Mixed Paints “. viz. 

 

Blue	 IS	 Colour	 No.166	 FrenchBlue	

Red	 IS	 Colour	 No.537	 SignalRed	

Green	 IS	 Colour	 No.284	 IndiaGreen	

Orange	 IS	 Colour	 No.591	 DeepOrange	

Thecoloursshallbedurableanduniforminacceptablehuewhenviewedindaylightorunder normal 
headlights at night. 

801.3.8. Adhesives: The sheeting shall either have a pressure‐sensitive adhesive of the aggressive –tack type 
requiring  no  heat,  solvent  or  other  preparation  for  adhesion  to  a  smooth  clean  surface,  or  a  tack  free 

adhesive activated by heat, applied in a heat – vacuum applicator, in a manner recommended by the sheeting 

manufacturer. The adhesive shall be protected by an easily  removable  liner  (removable by peeling without 

soaking in water or other solvent) and shall be suitable for the type of material of the base plate used for the 

sign. The adhesive shall form a durable bond to smooth, corrosion and weather resistant surface of the base 

plate such that it shall not be possible to remove the sheeting from the sign base in one piece by use of sharp 

instrument.In case of pressure‐sensitive adhesive sheeting,  the sheeting shall be appliedin accordance with 



 

the manufacturer’s specifications. Sheeting with adhesives requiring use of solvents or other preparation for 

adhesive shall be applied strictly in accordance with the manufacturer’s instructions. 

801.3.9. Refurbishment: Where  existing  signs  arespecifiedfor  refurbishment,the  sheeting  shallhavea  semi‐

rigid aluminium backing pre‐coated with aggressive – tack type pressure sensitive adhesive.The adhesive shall 

be suitable for the type of material used for the sign and should thoroughly bond with that material. 

801.3.10 Fabrication: 
801.3.10.1. Surface top be reflectorised shall be effectively prepared to receive the retro‐reflective sheeting. 
Thealuminiumsheeting  shallbe  de‐greasedeitherby  acidorhot  alkalineetching  andall  scale/dustremoved  to 

obtain  a  smooth  plain  surface  before  the  application  of  retro‐reflective  sheeting.If  the  surface  is  rough, 

approvedsurfaceprimermay be used.Aftercleaning,metalshallnotbehandled,except by suitabledevice or clean 

canvas  gloves,  between  all  cleaning  and  preparation  operation  and  application  of  reflective 

sheeting/primer.There  shall  be  no  opportunity  for  metal  to  come  in  contact  with  grease,  oil  or  other 

contaminants prior to the application of retro‐reflective sheeting. 

801.3.10.2. Complete  sheets of  the material  shall be used on  the  signs except where  it  is unavoidable; at 

splices,sheeting  withpressuresensitiveadhesives  shallbe  overlappednotlessthan  5mm.Sheetingwith  heat‐

activatedadhesivesmay  besplicedwithanoverlapnotless  than5mmorbuttedwith  agapnot  exceeding  0.75 

mm.Where screen printing with transparent colours is proposed, only butt jointing shall be used.The material 

shall  cover  the  sign  surface  evenly  and  shall  be  free  from  twists,  cracks  and  folds.Cut  –  outs  to  produce 

legends and borders shall be bonded with the sheeting in the manner specified by the manufacturer. 

801.3.11.Warrantyanddurability:Thecontractorshallobtainfromthemanufactureraseven-year warranty 
forsatisfactory field performance including stipulated retro-reflectance of the retro-reflectivesheeting of 
high intensity grade and a five year warranty for the adhesive sheeting of engineering grade and submit the 
same to the engineer.In addition, a seven year and a five year warranty for satisfactory in-field 
performance of the finished sign with retro-reflective sheeting of high intensity grade and engineering 
grade respectively, inclusive of the screen printed or cut out letters/legends and their bonding to the retro-
reflective sheeting shall be obtained from the Contractor/supplier and passed on to the 
Engineer.TheContractor/supplier shall also furnish a certification that the signs and materials supplied 
against the asigned work meets all the stipulated requirements and carry the stipulated warranty. 

Processed and applied in accordance with recommended procedures, the reflective material shall be 
weather resistantand,followingcleaning,shallshownoappreciablediscolouration,cracking,blisteringor 
dimensional change and shall not have less than 50 percent of the specifiedminimum reflective 
intensityvalues(Table800-1and800-2)whensubjectedtoacceleratedweatheringfor1000hours,usingtypeEor 
EHWeatheroMetre (AASHTO Designation M 268). 

801.4. Installation 
801.4.1. Sign posts, their foundations and sign mountings shall be so constructed as to hold these in a proper 

and permanent position against the normal storm wind  loads or displacement of vandalism.Normally, signs 

withanareaupto0.9sq.m.shallbemountedonasinglepost,andforgreaterarea  twoormore  supports  shall  be 

provided.Signsupports  may  be  of  mildsteel,reinforcedconcrete  or  galvanizediron(G.  I).  Post‐

end(s)shallbefirmlyfixedtothegroundbymeansofproperlydesignedfoundation.Theworkof  foundation  shall 

conform to relevant Specifications as specified. 

801.4.2. All  components  of  signs  and  supports,  other  than  the  reflective  portion  and G.  I.  posts  shall  be 

thoroughly  descaled,cleaned,  primedandpaintedwith  twocoats  ofepoxy  paint.Any  part  of mildsteel  (M.  S.) 

post below ground shall be painted with three coats of redlead paint. 

801.4.3. Thesignsshallbefixedtothepostsby  weldinginthecaseofsteelpostsandby  boltsandwashers 

ofsuitablesizeinthe  caseof  reinforcedconcrete  orG.I.  posts.Afterthenutshavebeen  tightened,thetails  of  the 

bolts shall be furred over with a hammer to prevent removal. 



 

801.5. MeasurementsforPayment 

The measurement of standard cautionary, mandatory and information signs shall be in numbers of 

different types of signs supplied and fixed, while for direction and place identification signs, these shall be 

measured by area in square metres. 

 

801.6. Rate 

The contract unit rate shall be payment in full for the cost of making the road sign, including all materials, 
installing itatthe site andincidentals tocomplete the work in accordance with the Specifications 

Paymentshallmadeonnumberbasis 
Sign	of	Contractor	

Deputy	Executive	Engineer	 	 Executive	Engineer	
Panchayat	R&B	Sub	Division	 	 Panchayat	R&B	Division	

Botad	 	 Botad	
 
  



 

Resurfacing	of	Rasnal	Approach	Road	(NP	BT)	Km.	0/0	to	1/950	Ta.GadhadaDist.Botad	(Remaining	Work	
MMGSY	NORMAL)	

Schedule	for	Testing	of	Material	
For	ensuring	quality	control	and	workmanship,	various	test	prescribed	below	corresponding	to	the	material	
concerned	shall	be	taken	as	periodic	intervals	as	stipulated	below..	The	Material	shall	be	got	tested	at	GERI	
or	Govt.	recognized	Laboratory	or	field	Laboratory	of	GERI	for	which	1	%	of	the	estimated	amount	put	to	
tender	shall	be	recovered	from	the	contractor	from	the	R.A.	Bill	and	Final	Bills	as	the	testing	charges	shall	
be	paid	by	the	Govt.	to	the	Laboratory.	However	if	the	charges	increase	over	1	%	no	excess	recovery	shall	be	
made	from	the	contractor	as	per	resolution	of	B&C	department	dated	10th	May	1985,	vide	TNC/1085	(4)	S.	

TEST	SCHEDULE		
Sr.	
No
.	

Material		
/Item		 Approx.	Qty.	 Description	of	tests.	 Frequency	of	test	 No.	of	

reqd.	tests	

1	 Cement	 13.23	 MT	

Fineness,	Compressive	
Strength,	Consistency	
setting	time,	Chemical	

Analysis	
1	test	/50MT	 1	

2	 Asphalt	VG‐30	 32.90	 MT	

Penetration,	
Ductility,	

Softening	point,	
Viscosity,	

1	test	/	10	tankers	 1	

3	 Earthwork	 5	 Cum	
PI/	LL/	OMC	/	MDD	/	CBR	

Sieve	Analysis	 1	test	/	3000	cum	 1	

4	 Murrum	 510	 Cum	
PI/	LL/	OMC	/	MDD	/	CBR	

Sieve	Analysis	 1	test	/	3000	cum	 1	

5	

Paver	BSG	

25	to	40mm		 289.08	 Cum	
Elongation,	Gradation,	

Flakiness	,Water	absorption,	
Impact,	Abrasion	etc	

Up	to	100	Cum	‐	1	
Test	

101	to	500	Cum	‐	3	
Test	

501	to	1500	Cum	‐	5	
Test	

1500	to	5000	Cum	‐	
7	Test	

3	

10	to	20mm	 57.816	 Cum	
Elongation,	Gradation,	

Flakiness	,Water	absorption,	
Impact,	Abrasion	etc	

1	

6	to	10mm		 38.544	 Cum	
Elongation,	Gradation,	

Flakiness	,Water	absorption,	
Impact,	Abrasion	etc	

1	

6	 Carpet	



 

20	to	10	mm		 164.424	 Cum	
Elongation,	Gradation,	

Flakiness	,Water	absorption,	
Impact,	Abrasion	etc	

Up	to	100	Cum	‐	1	
Test	

101	to	500	Cum	‐	3	
Test	

501	to	1500	Cum	‐	5	
Test	

1500	to	5000	Cum	‐	
7	Test	

3	

10	to	6	mm		 81.096	 Cum	

Elongation,	Gradation,	
Flakiness	,Water	absorption,	

Impact,	Abrasion	etc	 1	

7	

Sealcoat	

6	mm	 128.04	 Cum	

Elongation,	Gradation,	
Flakiness	,Water	absorption,	

Impact,	Abrasion	etc	

Up to 100 Cum - 1 Test 
101 to 500 Cum - 3 Test 

501 to 1500 Cum - 5 
Test 

1500 to 5000 Cum - 7 
Test 

3	

		 		 		 		 		 		 		

8	 Core	Test	 ‐	 ‐	 Thickness	,	Density												
							Bituminous	Content	

As	per	GOVT	R&B	
Deptt.	Circular	Dt.	

31/5/2017	

As	per	
requiremen

t	

For	C.C.	&	C.D.	Works	

9	 Sand	 14.664	 Cum	
Silt	content	
Gradation	 1test	/Work	 1	

10	 40mm	 20.28	 Cum	

Elongation,	Gradation,	
Flakiness	,Water	absorption,	

Impact,	Abrasion	etc	

Up to 100 Cum - 1 Test 
101 to 500 Cum - 3 Test 

501 to 1500 Cum - 5 
Test 

1500 to 5000 Cum - 7 
Test 

1	

11	 20mm	 7.488	 Cum	

Elongation,	Gradation,	
Flakiness	,Water	absorption,	

Impact,	Abrasion	etc	

Up to 100 Cum - 1 Test 
101 to 500 Cum - 3 Test 

501 to 1500 Cum - 5 
Test 

1500 to 5000 Cum - 7 
Test 

1	

Cocnrete	Works	

12	
TMT	Bar	

reinforcement	 0.71	 MT	
Tensile	strength	
Yeild	stress	
Elongation	

1	test	/	forEach	dia.		 0	

13	 Water	 ‐	 ‐	 Chemical	Test	 1	test	/	sourse	 ‐	

ROAD	FURNITURE	

14	

Retro	
reflective	
sheeting	for	
the	signage	

1	 No.	 Co‐efficient	of	Retro	
Reflection.	

3	reading	for	10	
boards	for	each	colour	

As	per	
Norms	



 

15	 Cat	Eye	 260	 No.	 Co‐efficient	of	Luminous	
Intensity‐	ASTM	D4280	

1	sample	for	each	
colour	

As	per	
Norms	

16	
Hot	applied	
Thermoplast	
Road	marking	

390	 Sq.	
Mt.	

(RL)	Retro	Reflectivity	
(mcd/m2/lux)	Proportions	
of	constituents	of	Marking	
Material	Skid	Resistance	

5	reading	for	every	5	
km	

As	Per	
Norms	

The	Number	of	tests	will	be	as	per	Manual	of	quality	control	or	latest	Govt.	G.R/Circular	and	it	will	be	
considered	final	
The	contractor	shall	have	to	pay	1%	of	the	estimated	cost	put	to	tender	towards	all	testing	of	materials	and	
the	same	shall	be	deducted	from	their	bills	for	the	works.	
Testing	charges	of	GERI	shall	be	borne	by	Govt.	No	refund	be	made	nor	extra	charges	over	1%	shall	be	
recoverable	from	the	contractor.	
If	directed	by	the	Engineer	in	charge,	the	materials	intended	to	be	used	for	the	work	but	not	included	in	the	
above	schedule	shall	also	be	got	tested	at	Government	recognized	Laboratory	or	field	Laboratory.	
The	Numbers	of	tests	will	be	as	per	manual	of	quality	control	or	latest	Govt.	G.R./Circular	will	be	final.	

	       

Sign	of	Contractor	

 Deputy	Executive	Engineer	 	 Executive	Engineer	 	
 Panchayat	R&B	Sub	Division	 	 Panchayat	R&B	Division	 	
 Botad	 	 Botad	 	

 


