ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

4.1 CONSTRUCTION TECHNIQUES PRACTICES OF FLEXIBLE AND CONCRETE
PAVEMENT

WATER BOUND MACADAM ROAD

Excavation

The box cutting shall be done in such a way, that the width of cutting is exactly that of the sub-
base width. The depth of cutting shall be total thickness of sub-base, consolidated soling, road
metalling and bituminous wearing course.

Preparation of the Subgrade

After the box cutting is completed the formation shall be watered and rolled to a
proper gradient and camber W|th -a“road roller_of 8 to 10, tonnes weight minimum, for
thorough -,

compactlon care shaII be,taﬁen to avotdexce55|vero#tngof the formaﬂon

Preparation of the Bub ba?s‘e "-f:-;} :
e After rolling of the. subgrade |s\com,eleted the granujcar sﬁ/bﬂﬁ’ase matenal shall be laid in two

g,
separate layers of 15 m and 20@mm respectrvely and consecutN Iy or as specified in the

drawing and as |nstructed-by Englneer In Charge_ f

.'.-'

e The first layer of 150mm, shaH-be laid-over the compaeted sub- grade between the edges of
box-cutting, Watered and rolled to a proper gradient and cam_ber thh a road roller of 8 tonnes
weight m|n|mum for thorough compaction to achieve a CBR value greater than 20%.

o Subsequently the second Iayer of 200mm-shall-also- be laid over the first: Iayer watered and

rolled to a proper_gradlent and camber with 8 tonnes road roIIer artd_ _t_h_oroughly compacted

with a CBR valve of 10% is achieved. Excessive rolling shall be avgided.
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Base Course

e The stones shall be laid closely packed to the profile of the finished road surface in
such a way that these shall not move under pressure.

e A thin cushion of murrum shall be placed over the sub-base and packed with
the stone. The joints shall preferably be staggered. Soling shall commence from
edges and proceed towards the center.

e The profile of the soling shaII frequently. be checked with templates as the
laying progresses. When a suffi C|ent length of sollng has: been laid this shall be watered
and packed with a power road roller -of notless: than 8 tonnes capaC|ty and the surface
shall be evened by bllndlng W‘tth smaII pieces of stone a?nd\chlpplng during rolling.

e A final thin cushlonmg wi;rr,rﬁurrum shall be spread o"vet= Ihe surface and watered and
lightly rolled.: Rolllng sha]t be continued till the requrred compacted thickness is

obtained. |

Wearing course ; —_—
e Road metal from-‘road side stacks shall be raked on to the carnage way soling

course directly. Spreadlng shaII be done to the speC|f|ed camber and thrckness but never
more than 100mm at a trme to rnake a consolidated thlckness of a at least 75mm after rolling.
e Two such Iayers-shall be spread and consolidated separately but conSequentIy to form atotal
compacted thickness of 150mm.
e The surface so laid in each layer shall be checked up by means of wooden templates and
spirit levels placed every 6 to 7 meters, the top surface being dressed up and hand packed
with smaller pieces of stone between successive templates. Transition strips and curves

shall be checked up very carefully
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Dry-Rolling T e
e When spreading has been done for a suff|C|ent Iength (not less than 15M) and checked up
with templates, dry/llrng shall be started W|th & power road roller of 8 tonnes minimum

weight, to obtaln perfect4hter4eekmg—ef—the—ad1aeent~ Eu@es of stones

"'.-'.__.-.-"'
AddlngScreenrngs i “’f’ }“}_s 'a:;._

-'ll

e When the deS|red dtr,rgree bf compaction has been obtalned ’by dry r’olllng screenings of
approved stone ch||pp|ngsJ shall be spread unrformly bver thb surfacte by brooming and
these shall be pushéd into/ the interstices by rolling, supg;essrve'.layers of screenings being

added till no. more chrppn?tts are taken up by the surface | _.:jf:;.-'

o Anyunevenness obsen@ed Sha!l be rectified by remov /prg stanes to a depth of 50 to 75mm,
refilling the same hand pagklngand re- rolllng Nb’WaIe’fmg shall- be done till the process

.-'.-'

is complete. \\ = __;__ / %

Spreading of bllndage and“w:et roIIrng __.-f;x’ s

- =

e Approved quallty bllndage'screh as-murrum-or sandy-toam shaII then be spread uniformly
over the surface to a thickness of about 12mm, coplously watered and rolled.

e The roller Wheels as WeII as the road surface shall be constantly watered during the wet
rolling and nay stone prece picked up-shattbe replaced by hand ' .

e The roIIrng shaﬂ be continued until a slurry is formed ov_er -the entrre surface and
the same moves in awave in front of the roller wheels as it moves, when rolling may
be stopped and the surface allowed to dry.

e The finished surface shall be smooth and uniform, free from waviness and corrugations and

as per specified profile and camber.
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Finishing, curing and opening up the road to traffic

e After 24 hours of wet rolling, the surface shall be covered with a thin layer of sand (about

12mm thick) for curing.
Ordinarily the newly consolidated surface shall not be opened to traffic till it is dry which
may take 2 to 4 days depending on weather conditions. As the surface dries up the road

maybe opened to traffic

BITUMINOUS ROAD

Preparation of Existing Wa.te'r"iéound Macadam Surface' ~

The existing water-bound maoaefam surface shal1 he brushed, cleaned properly with wire
brushes and coir broomsﬁaas—to—ﬁ*ee—ﬁ*mwal—l—toesahﬁ‘atenals murrum earth, silt and

-Q-\. '\-\.
_..- -\.\:"\. ..\..

caked mud etc

If during the process of cleanlng the sub grade (water bound macadam) soft spots and
pockets, hoI|Iows efp are fd nd, such spots/pockets W||I Ibe flll'ed with approved precoated
bituminous ChIpS ébnsolldated and finished to proper"level II|rolled \Illllth power roller if
necessary. | | | | y i

The pot holes shall be excayated properly in a reg]:angdar or rhomb0|dal shape with

vertical edges. *. . sﬂ

The bottom and S‘d\s shall be cieaned a__s_fated abﬂve The S|des_and bottom shall then be
thoroughly pamted_wfth heated 80/100 penetration bltumeh .i

- Za

The pot hole shall thereaffe}* ‘be-filled-with - premi’>‘<ed bltumlnous chips so that after

thorough tamp_lng_and rolling, the surface is flush with surround_l_n_g road surface.
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HOT MIXED HOTLAID BITUMINOUS ROAD:
Tack Coat: Bitumen of the grade as specified in the Schedule of Quantities shall be heated to a

temperature of 1630 C to 1770 C (3250 F to 3500 F) in a bitumen boiler and the hot bitumen shall
be applied evenly to the thoroughly cleaned and prepared road surface (as specified here- in-
before) @ 8.5 kg. per 10 sgm.
e Leaving no part of the surface unpainted. Application shall be done by a
mechanical pressure sprayer or if permitted, by perforated pouring cans.
e The tack coat shall be"a|o|o-lied just before the macadam is laid. Application of tack
coat shall be only sllghtly in-advance-of Iaylng premlxed chips. In case of surface

already asphalted app,lrcatlon of tack coat is not: necessary

Compaction : The base bltumm(}us macadam course shall becompacted thoroughly and evenly

with 8 to 10 tonne’ power roIIer |mmed|ately after it is Iald Compacted thlckness shall be as

specified in schedule of quantlty | '|'

e The surface shall be checked for correct grade durlng and after rolllng

Any |rregular|t|es shaII be corrected by add|n precoated chlps or removing
the surplus. l._-._l.,

The disturbed sur':f-ace“‘shall be well compacted‘ a(jaiﬁ' If necessary,

the roller’ wheel shall be coated With: oif to prevent the coated chip from sticking to

xx e gt o

the wheels. . . - o 4

Rolling’shall'be continyed till no wheel marks-are left on the surface.

CEMENT CONCRETE ROAD

The various construction steps‘for laying of cement concrete- paver_nent slab are describe below:-

e Preparation of_sub.grade

e Preparation of base course

e Placing of form work

e Watering of surface

e Mixing and placing of concrete
e Compaction and finishing

e Belting, Brooming and Edging
e Curing

e Opening to traffic
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Preparation of sub grade

The sub grade is the natural soil which is properly compact by rollers and is brought to
require camber and gradient. The cross and longitudinal profile should be check by
suitable templates.

Preparation of base course

Over the prepare subgrade, base course or sub base course is sometimes providing.
In certain cases, where the bearing capacity of subgrade soil is high, base or sub base layer
may be omitting. The base for--a"co.ocrete road may./' 'be"WB_M surface, compact granular
material layer or stabilise-soil base —Fhe-hase.. or. sub base* layer not only provides
a smooth level surfacé and a ﬁupportlng layer, but it also ‘reduces the thlckness of concrete

; <, iy,
slab. _ y o N

.- i "'\.\_ T ey
e s, ik
- L ':- .:' o ."':"':'.
L & *

-".-'
-

Placing of form; work _ g .
After preparing, ‘the base formIYvork for.concrete slab pavé[hent |s-|ay The forms can be of
steel or timber. I'I'he deéth of form work should be equal to|the thlckness of sIab Form work

should be rlgldl'y fix in posrtlon and must.be well in advande.from.t'he pomt where concrete
mix is to be place It should bL |0|I properly from inside and Must be check to line and grade.
Watering of su rface "?-*Q :gx f’,;,e y: '

o

After laying form Work the s\)rtace o{ base or subgradeanust be wet with water before
placing of concrete }rb(\ ‘Water shoulri Jqot—be aﬂowed to stanﬂ on the surface during

wetting operatlon._ThE mamfunctlon of watering is to saturate thB'sur_face completely so

that it should not absorb any-water from the corTcrete m|x

Mixing and placing of concrete —

The mgredlents of cencrete such as cement, sand and coarse, aggregates are mix in a dry

state in the rat»|o 12: 4 The mixing should be doi domg preferably ina concrete mixer. The
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water should be adding in a measure quantity to obtain the design water cement ratio.

The concrete mix is place in the lay form works by manual labour and it should
be deposit in layers of thickness not more than 50 mm to 80 mm. The concrete mix should
be lay on the entire width of the form work and always proceed lengthwise. The
technique of construction may be alternate bay or continuous bay method. The top most
layer should be lay 6 mm to 12 mm higher than the specify profile for further tamping work.
The require transverse and longitudinal joints should be provide and it should be ensure that
the top layer is lay to the desired"cah-cer and gradier-ft-."' "l

Compaction and flnlspmg e -

After placing of conCrete m}@ it should be compact byt,y\bratlng hand screeds or hand

tampers. For Iarge scale épmeffuctlon work, power dnv:e ‘“wbrators or machines may
be use. The hand tampers are use across the bay and tampmg of. the surface is doing along
the length of the bay. | !

i ||| ||| il |
Hand tampers 110r com;{;action 'of concrete mix I|

For finishing l;he cont:rete Suirface, wooden hand floatss-.are Lrsually Lsed The main
function on floatlng is' to de\telop a uniform and even Sll.lllface. pavement devoid of any
waves or corrugatlons The 'li{patlng IS always domg@n megltudlnal direction. Float
is held in position parallel to the: Qentre line. of payementaﬁd move gra.dually from one side
to the other. Stralghte\d\ge with 2 hand-'les LSjﬁe—IO'GhECk the flnls}; paVement surface for its
grade and level mJong]tudmaI dlrectlon —— S

Belting, Brooming and Edging:
Belting is do in transverse direction to the carriage way by a 150 to 300 nm wide strip of
canvas or rubber fit with handles at both ends. The belting is doing to finish the surface of

concrete just before the concrete sets or hardens.

CE3030 PAVEMENT ENGINEERING



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

Canvas belt for finishing

After belting, brooming of pavement surface is carrying out immediately with a fibre
broom brush. Brooming is carrying out, to make the pavement surface rough and non-
slippery having skid resistance. After brooming, edging tool is use for rounding the
transverse and longitudinal edges of the pavement slab. The process of edging is carrying

out before the concrete mix develops initial Setting.

Curing _ i
Initial curing of finish pavement'i'é' carry out after 12 hours by covering the surface with
gunny bags which are keep Wet for at- :l:east—ene day For final curing, gunny bags

are removing and surface IS coyer W|th a sandy Iayer WhTQh IS keep Wet for at least 14

days. Curing of f|n|sh pavgtﬁeﬂt'*may also be carry by: “ﬁx«:;i:_;ﬂ,_

Application of I|qU|d mpervmus membrane. 5

Ponding method in which thl)le surface is dividing |ntd|BmaII tqays by formlng earthen

banks which arie fill wlth wate'n After curing is completell'a surfaoe IS clean properly and
|

washes. \ '.' i | '|'
Opening to trafflc ":f:;:;-., |.|. | | ...l _

Road pavement is .open to: Lramc after 28 days of curmg sJab or even earller when the
concrete has attalned require §t~rength Durmg ];hls perlod“fffbrlck edglng IS constructing to
protect the slab. Eahh\xmay be spread -O:Itthe berms up to ;he top of brick edging

to disallow the traffic— - e
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