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401l. GRANULAR SUB.BASE

1.1, Scope '

“his work shall consist of laying and compacting well-graded materiaj
prepared subgrade in accordance with the requirements of these Speci-
tions. The material shall be laid in one or more layers as sub-bage
wer sub-base and upper sub-base (termed as sub-base hereinafter)
‘Mecessary according 1o lines, grades and cross-sections shown
the drawings or as directed by the Engineer,

(1.2, Materials

401.2.1. The material to be used for the work shall be natural sand,
doram, gravel, crushed stone, or combination thereof depending upon
e grading required, Materials like crushed slag, crushed concrete, brick
etal and kankar may be allowed only with the specific approval of
¢ Engineer. The material shall be free from organic or other deleterious
constituents and conform to one of the three gradings given in Table

While the gradings in Table 400-1 are in respect of close-graded
granular- sub-base materials, one each for maximum particle size of 75
mm, 53 mm and 26.5 mm, the corresponding gradings for the coarse-
- graded materials for each of the three maximum particle sizes are
o ‘_given at Table 400-2. The grading to be adopted for a project shall be
as specified in the Contract.

401.2,2. Physical requirements: The material shall have a 10 per
CeN fines value | of 50 kN or more {for sample in soaked condition)
when tested in compliance with BS:812 (Part 111), The water absorption
value of the coarge aggregate shall be determined as per 1S : 2386 (Part
3);_ if this value is greater than 2 per cent, the ‘soundness test shall
be Camied our op the materia} delivered 'to site as per IS : ay3.
-For Grading II and I materials, the CBR shall'be determined ‘at
the density ang moisture content likely to be developed in equilibrinm
conditions  which shall bé taken as being the density relating 10 a
umform air voids content of 5 per -cent, '
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TABLE 400-1. GRADING FOR CLOSE-GRADED GRANULAR
SUB-BASE MATERIALS

IS Sieve Per cent by weight passing the IS sieve
. Desipnation Grading 1 Grading 11 Grading I
3.0 mm 100 — —
53.(_) mmn ) 80-100 100 —
26.5 mm 55-50 70-100 100
9.5(} mim 35-65 30-80 65-95
4.75 mm 25-55 40-63 50-80
236 mm 20-40 30-30 4063
0.425 mm 10-25 13-25 20-35
0.075 mm 3-10 3-10 3-10
CBR Value (Minimam) ' 30 235 20
TABLE 400-2. GRADING FOR COARSE GRADED GRANULAR SUB-BASE
MATERIALS
IS Sieve Per cent hy weight passing the IS Sieve
Designation Grading 1 Grading 1 - Grading III
75.0 mm C100 — —
53.0 mm 100
26.5 mm 55-73 50-30 100
9.50 mm
4.75 mm 10-30 15-35 25-45
2.36 mm
0.425 mm :
0.075 mm <10 <10 <10
CBR Value (Minimum) 30 25 20

Note : The material passing 425 micron {0.423 mmy) sicve for ali the three gradings
}»'hen tested according 1o IS : 2720 (Pant 5) shall have liquid limit and plasticity
index not more than 25 and 6 per cent respectively.

401.3. Strength of sub-base

It shall be ensured prior to actual execution that the material to be
used in th snb-base satisfies the requirements of CBR and other physical
requirements when compacted and finished.

When directed by the Engineer, his shall be verified by performing
CBR tesis in the laboratory as required on specimens remoulded
at field dry density and moisture content and any other tesls for the
“quality” of materials, as may be necessary.

401.4. Construction Operations

401.4.1. Preparation of subgrade : Immediatcly prior 10 the laying
of sub-base, the subgrade already finished to Clause 301 or 305 as
applicable shall be prepared by removing all vegetation and other

&
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extraneous matter, fightly sprinkled with waier if necessary and i
with two passes of 80 -100 kN smooth wheeled roller.

401.4.2. Spreading and compacting : The sub-basc materia
grading specified in the Contract shall be spread on the prepared subg
with the help of a motor grader of adequate capacity, its blade ha

‘hydraulic controls suitable for initial adjustment and for maintaining
‘required slope and grade during the operation or other mcans as appr
“by the Engineer.

When the sub-base material consists of combination of maserials

: _iioned in Clause 401.2.1, mixing shail be done mechanically by the

in-place method.

Manual mixing shall be permitted only where the width of 1
is not adequate for mechanical operations, as in small-sized jobs

- equipment used for mix-in-place construction shall be a rotaval

similar approved equipment capable of mixing the material to the &

~degree. If so-desired by the Engineer, trial runs with the equi
~shall be carried out 1o establish its suitability for the work.

Moisture content of the loose material shall be checked in accor
with 18:2720 (Part 2) and suitably adjusted by sprinkling additional
from a truck mounied or trailer mounted water tank and suitat
applying water uniformly and at controlled guantities to variable °

" of surface or other means approved by the Enginecr s0 that, at th
of compaction, it is from 1 per cent above o 2 per cent bek
" optimum moisture content corresponding to  15:2720 (Part 8).
adding water, due allowance shall be made for evaporation losses
‘water has been added, the material shall be processed by mec!

or other approved means like disc harrows, rotavators until th

is uniformly wet.
Immediately thereafter, rolling shall start, 1f the thickness of th
pacted -layer does not exceed 100 mm, a smooth wheeled 1c
- 80 to 100 kN weight may be used, For a compacted single lay
225 mm the compaction shalt be done with the help of a vibrator
~of minimum 8C to 100 kN static weight with plain drum or pt

. drum or heavy pneumatic tyred roller of minimum 200 to 300 kN

having a minimum tyre pressure of 0.7 MN/m? or equivalent ¢
roller capable of achieving the required compaction. Rolliz
commence at the lower edge and proceed towards the uppe
longitudinally for portions having unidirectional crossfall and



“and crossfall (camber) shall be checked and any high spots or depressi

3
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clevation and shall commence at, the edges and progress towa:d
the centre for portions having crossfall on both sides.

“furmshmg all materials to be incorporated in the work including all royalties, Tees,
tents where necessary and all leads and lifis;

} - all labour, toals, equipment and incidentals 1o complete the work to the Speci-

Each pass of the roller shall uniformly overlap not less than on " fications;

third of the track made in the preceding pass. During rolling, the grac ) carrying ol the work in part widihs of road where directed: and

(v'}""carrying out the required tests for quality control,

402, LIME TREATED SOIL FOR IMPROVED
. SUB-GRADE/SUB;BASE

which become apparent, corrected by rémoving or adding fresh maten'
The speed of the roller shall not exceed 5 km per hour.

Rolling shall be continued till the density achieved is 4t least 98
per cent of the maximum dry density for the material determined as
18:2720 (Parl 8). The surface of any layer of maierial on completi
of compaction shall be well closed, free from movement under compactic
equipment and from compaction planes, ridges, cracks or loose mateti
All loose, segregated or otherwise defective areas shall be made gog
to the full thickness of layer and re-compacted.

401.5. Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requiremen
of Clause 902.

Control on the quality of materials -and works shall be exercised
by the Engineer in accordance with Section 900.

40L.6. Arrangements for Traffic

During the period of construction, arrangement of traffic shall
maintained in accordance with Clanse 112.

402.1." Scope

‘work shall consist of laying and compacting an improved sub-
gradeflower sub-base of soil treated with lime on prepared sub-grade in
ance with the requirements of these Specifications and in ‘confor-
. with the lines, grades and cross-sections shown on the drawings
directed by the Engineer. Lime treatment is generally effective
1Es which contain a relatively high percentage of clay and silty

402_._2. _ Materials

: 22 1. Soil : Except when otherwise spec1ﬁed the soil . used for
sta hsauon shall be the local clayey soil having a plasticity index sreater

402, 2 2. Lime : lee for lime-soil stabilisation work shall be com-
ial dry lime slaked at site or pre-slaked lime delivered to the site
ftable packing. Unless otherwise permitted by the Engineer, the
all have purity of not Jess than 70 per cent by weight of Quick-
(CaO) when tested in accordance with IS :1514, Lime shall be
perly-stored to avoid prolonged exposure to the atmosphere and
nt carbonation which would reduce its binding properties,

02. 23, Quantity of lime in stabilised mix : Quantity of lime to
ed as percentage by weight of the dry soil shall be as specified
e-Contract, The quantity of lime used shall be related to its calcium
content which shall be specified. Where the lime of different
um oxide content is to be used, its quantity shall be snitably adjusted
the approval of the Engirieer so that equivalent - calcinm  oxide is
orporatod in the work, The mix design shall be done to arrive at
ppropriate quantity of lime 1o be added, having due regard  to the
rity of lime, the type of soil, the moisture- -density relationship, and
émgn CBR/Unconfined Compressive Strength (UCS) value specified
e Contract. The laboratory CBR/UCS value shall be at least 1.5
mes the minimum field value of CBR/UCS stipulated in the Contraci. .

401.7. Measurements for Payment

Granular sub-base shall be measured as finished work in posmo
in cubic metres,

The protection of edges of granular sub-base extended over the
formation as shown in the drawing shall be considered incidental’
the work of providing granular sub-base and as such no extra payme
shall be made for the same.

401.8. Rate

The - Contract unit rate for granular sub-base shall be payment in
full for carrying out the required operations inciuding full compensalic
for :

(i) making arrangements for traffic to Clause 112 except for inittal treatment 1o verg
shoulders and construction of diversions: .

- 104
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: ﬁ.Cpnu_'bl for Road Works Section 900
corresponding tolerance for edges of the roadway and Jower Ja

pavement shall be + 25 mm.
902.3. Surface Leveis :
The levels of the subgrade and different pavement - -¢our,

constructed, shall not vary from those calculated with refer_'e; (
longitudinal and cross-profile of the road shown on the drawin

directed by the Engineer beyond the tolerances mentioned in Table
TABLE 900-1. TOLERANCES IN SURFACE LEVELS

checking  the compliance with the above requirement for

wearing courses and concrete pavements, measurements of the
vels shall be taken on 2 grid of pointy spaced at 6.25 m along the
at 0.5 m from the edges and at the centre of the pavement. In any
pavement, compliance shall be deemed to be met for the final road
onlyif the tolerance givefl above is satisfied for any point on the

Su'rface Regularity of Payement Conrses

ngitudinal profile shall be checked witha 3 mofre long straight
g ét:_aight—edge as desired by the Engineer at the middle of each

along a line paralle] to the centre line of the road.
mum permitted number of surface irregularities shall be as per

1. Subgrade

2. Sub-base + 10 mm
{a). Flexible pavement B
(b) Concrete pavement ©oik
{Dry lean concrete or Rolled concrete]

3. Base-course for flexible pavement

AB_L_E 900-2. MAXIMUM PERMITTED NUMBER OF SURFACE
() Bituminous course IRREGULARITIES
(b) Otherihan bitvminous Surfaces of Surfaces of laybys, service
() . Machine laid carriageways - areas and 2l bituminous base
and paved courses
(i) Manually laid shoulders
4. Wearing course for flexible pavement 4mm 7 4 mm 7 mm
{2} Machine laid

300 75 300 75 300 75 300 75
(b}  Manually laid

20 Y 2 1 40 18 4 2
5. Cement concrete pavement

40 18 4 2 60 27 § 3
This may not exceed - 8 mm a1 0 - 30 cm from the edges, i

' ——Provided, however, that the negntive tolerance for wear
shall not be permittedin conjunction with the positive tol_erz:mc
course, if the thickness of the former is thereby reduced by more

for flexible pavements and 5 mm for concrete pavements.

[of cach section of road 38 described in the Contract,

maximum allowable difference between the road sorface and
of a3m straight-edge when placed parallel with, or at rightangles
tre line of the road at points decided by the Engineer shall be;

For checking compliance with the above requireinent for subgrade ment surface (bituminous and cement concrete) 3mm

base and base courses, measurements of the surface levels shall be

itudinally and 3.5 m transv timinous base conrses 6 mm
a grid of points placed at 6.25 m longitudin yand 3. v g
ang; 10 consecutive measurements taken longitudinally or trans_yer,si granular sub-base/ hase courses 8 mimn
more than one measurement shall be permitted 1o exceed the :tol T -bases under concrete pavements ' 10 imm
above, this one measurement being: not in excess of 5 mm__.ab _

340 241
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902.5. Rectification

Where the surface regularity of subgrade and the various: pavem
courses fall outside the specified tolerances, the Contractor shall b
to rectify these in the manner described below and to the satisf:
the Engineer. :

)

@

{#i)

i)

(v)

{vi)

{vil)

“and the time of mixing of the material “is less than 2 hours, the surfac

ity Control for Road Works ' Section 900

in’ an approved manner either by cuiting grooves { 5 mm deep) or mughemng the
surface by hacking the surface. If high areas in excess 6 mm or low areas in excess
of 3mm occur, exceeding the permitted numbess and if the Contractor cannot rectify,
theslab shall be demolished and reconstructed at the Comtractor's expense and
inno casethe area removed shall be less than the full width of the lane in which the
Imregularity eccurs and full Jength of the slab.

pid deemed necessary by the Engineer, any section of the slab which deviates from
the ‘specified levels and tolerances shall be demolished and rcconstructed at the
“oniractor’s expense.

3. QUALITY CONTROL TESTS DURING CONSTRUCTION
3_.:'1. General

Subgrade: Where the surface is high, it shall be tn.mmed and suitably ¢
Where the same is low, the deficiency shall be corrected by scarifying the
and adding fresh material and recompacting to the required density. The
compaciion and the type of material to be used shall conform 1o the requif
of Clause 305,

Granular Sub-hase: Same as at (f) above, except that the degree of comp

the type of malerialto be used shall conform to the requirements of Ciau e materials supplied and the works carried out by the Contractor

onform {0 the specifications prescribed in the preceding Clauses.

For ensuring the requisite quality of construction, the materials and
shall be subjected to quality control tests, as described hereinafter.
esting frequencies set forth are the desirable minimum and the
shall have the full authority fo carry out additional tests as
ntly as he may deem necessary, to satisfy himself that the materials
qus comply with the appropriate specifications. However, the
rof tests recommended in Tables 900-3 and 900-4 may be reduced
¢ discretion of the Engineer if it is felt that consistency in the quality
1 enals can still be maintained with the reduced number of tests.

st Qrocedures for the various quality control tests are indicated in
ctive Sections of these Specifications or for cerlain tests within this
Scction, Where no specific testing procedure is mentioned, the tests shall be

out as per the prevalent accepted engineering practice to the
ns of the Engineer.

Lime/Cement Stabilized Sofl Sub-base: For lime/cement treated material
the surfzce is high, the same shall be suitably trimmed while taking cai
material below is not disturbed dueto this operation. However, where |
is low, the same shall-be corrected as described herein below.

For cement treated material, when the time elapsed between detection of ime;

scarified to a depth of 50 mm supplemented with freshly mixed mate
necéssary and recompacied to the relevant specification, When this time
than 2 hours, the full depth of the layer shall be removed fromthe pavem
replaced with fresh material to Specification. This shall also apply to li
material except that the time criterion shall be 3 hours instead of 2 hour

Water Bound Macadam/Wet Mix Macadam\Sub-bnsdBase Wherc the.
is high orlow, the top 75 mm shall be scarified, reshaped with added
necessary and recompacted 10 Clanse 404, This shai! 2is0 apply to wetmix m
to Clause 408,

Bituminous Constructions: For bittminous construction other than wearing
where the surface is low, the deficiency shall be corrected by adding fregh
over a suitable tack coat if needed and recompacting to specifications,
surface is high, the full depthof the layer shall be removed and replaced
material and compacted to specifications,

2. Tests on Earthwork for Embankment, Subgrade Construc-
tion and Cut Formation

03.2,1. Borrow material : Grid the borrow area at 25 m c/c (or
tloser, if the variability is high} to full depth of proposed working. These pits
be logged and plotted for proper identification of suitable sofirces of
‘The following tests on representative samples shall be carried out:

Sand Content [IS: 2720 (Part4)]: 2 tests per 3000 cubic metres of soil.

) P}asti]cityTesE[IS 12720 (Part5)]: Eachtypetobateslcd 2 tests per 3000 cub. metres
of soi

For wearing course, where the susface is high or low, the full depth of the I3
be removed and replaced with fresh material and compacted to specifica
cases where the removal and replacement of a bituminous layer i3 involved
treated shall not be less than 5 m in length and not less than 3.5 m in wid

Dry, Lean Concrete Sub-base/Rolled Cement Concrete: The defective Jeng
the course shall be removed to full depth and replaced with material canfo
Clauses 601 or 603, asapplicable, The area treated shalibe at least3m fong
than 1 lane wide and extend tothe full depth, Before refaying the course, the
subgrade or layer below shall be corrected by levelling, watering and compe

Cement concrete pavement: The defective areas having surface irep
exceeding 3 mm bul not greater than 6 mm may be reciified by bump cu
scrabbling or grinding using approved equipment. When required by the
areas which have been reduced in level by the above operation(s) shall be retex

¢} Density Test [15:2720 (Part 8)]: Each soil type to be tested, 2 tests per 3000 cubic
metres of soil.

d) Deleterfous Content Test [IS 2'720 (Part-Z?)] As and when reqmred by the
' Engmear

342 =
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{e) Moisture Content Test [IS :2720 (Part-2)]: One test forevery 250 cubicm
soil.

Quality Conirol for Road Wi

() CBR Test on materials to be incorporated in the subgrade on soaked}'unso
samples [IS : 2720 (Part=16)]: One CBR test for every 3000 cu. m. atleast
ag and when required by the Engineer.

983.2.2. Compaction Control : Control shall be exercised on each |

(No. of samples)®s

BLE 960-3. CONTROL TESTS AND THEIR MINIMUM FREQUENCY FOR SUI
BASES AND BASES (EXCLUDING BITUMEN BOUND BASES)

Section ¢

times the standard deviation.

by taking atleast one measurement of density for each 1000 square melr

: X ; . Type of Test ;
of compacted area, or closer as required to yield the minimum number of Cﬂgstmct'ion N Frequeney (uiln,)
results for evaluating a day's work on statistical basis. The determ -
of density shall be in accordance with IS: 2720 (Part-28). Test locations sh Granulsr () Gradation One test per 200 m?*
be chosen only through random sampling techniques. Control shalfn (i) - Anerberg limits One test per 200 m?
. -' (iif) Moisture content One test per 250m?
based on the result of any one test but on the mean value of a g prierto compaction
3-10 density determinations. The number of tests in one set of measurem (iv) Density of One test per 500 m?
shall be 6 (if non-destructive tests are carried out, the number of tests compacted layer
be doubled) as long as it is felt that sufficient control over borrow mater ® CDO‘::?[;‘::; As required
and the method of compaction is being exercised. If considerable varia &) CBR As required
are observed between individual density results, the minimum numb .
tests in one set of measurement shall be increased to 10. The accep L‘;’]‘J?ﬁf;"em () Quality of lime/ One test for cach
criteria shall be subject to the condition that the mean density is notless , cement consignment subject
the specified density plus: ol Subbsse toaminimum of onet
per 5 tonnes
1.65 o T
1.65— —— . . itimes the standard deviation, (if) Lime/Cement Regularly, through
{No, of samples)“ _ content procedaral checks
However, for earthwork in shoulders. (earthen) and in the subg (it} Degree of Periodically as
atleast one density measurement shall be taken for every 500 square m pulverisation considered necessary
for the compacted area provided further that the number of tests in e (v) CBR or Unconfined A o
: ne s require
o‘f n‘xeasurements shall.be aﬂeaszt 10. Inother respects, the controt sh Compressive Strength -
similar to that described earlier. teston a setof 3
903.2.3. Cut formation : Tests for the density requirements o Specimens
formation shall be carried out in accordance with Clause 903.2.2. {v) Moisture content prior One test per 250 sq. 1
. . . 1o compaction
903.3. Tests on Sub-bases and Bases (excluding bitumen bou (vi) Density of compacted One test per 500 m
bases) . layer
The tests and their frequencies for the different types of bases and g () - Deleterious constitwents  As yequired
bases shall be as given in Table 900-3. The evaluation of density results’ "“‘“EBWD‘{ () Aggregate Impact One test per 200 m? o
acceptance criteria for compaction control shall be on lines similar to th aeadem i Z:ﬁ;g ggngregaie 0
! .. e test per m
set out in Clanse 903.2.2. : (i) Flakiness Index One tost per 200 m7 o
903.3.1. Acceptance criteria: The acceptance criteria for tests on ;‘:gef‘mgmﬂ aggregate
strength of cement/lime stabilised soil and distribution of stabiliser cont {iv} Anerberg timits One test per 25 m? of

shall be subject 1o the condition that the mean value is not less than

1l

of binding material

binding material



