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Abstract

Bituniinous stabilization proper ts used with non-cohesjve granular material-
where e bittmmen adds cohesive strength: and with cohesjve materiils-where the
bithmien “waterproofs” e soil thus reducing loss of strencth with incrense in
moisture content. Both offecis stem partly from the formation of s o the soil
parbicles, which stick them together and prevent the absorption of warey Dircet shear
testand C.BRL were carried on (he non-cohesive sample soil, and found that 6°4 from
cmulsion material g 3 davs curing thime was sultable percent (o noprove the sdiesion
parameter and for ceconomical consi

L. Introduction:

Soil stabilization by incorporation of an admivture suehy g bhitmen s
hecoming the subyjeet of many research projects, as this pe of stabilization hys
mportant application i the  construction of  bot), pavements and - hioildings,
Investiontions were wirder-taken to determine whether or not the proportions of
hitumen could he reduced and the stabilization process by this methis] made more
CCOnenien]

Mixing bituminous material with soil may either bind (e particles torether or
I may witterproof (e sol, thus preserving the bonding action of water nlins between
the particles. or hotly flese cffects may occursy tozether (1),

Stabilization with asphalt is very saustactory fop granular soily, white st
asphaltwiath plasiic soil iy however sometimes limited die to mixing and ORI L on
dithcultios, therefore only Hgidd binnmen matterialy are suitgdle e sthilieing
CONICRIVe 50w {2

The mechanismys of stubilization with bituminons muaterh:) comt ol addin
cobiosive strenoth gl reducing water penctration by the phyvaical presone. ot the

Pruimien. no chemienl wieraction with the soil i HECUSSary (o the process 1l too
R b, ciuses loss of sength by Pubvicating particles preventing
HRUTN (.o

Bituniinous eniulsions S penenly oonly suituble for soll stubalization in
climates where rapid drying conditions aceur, sinee this s equivalent to adding water
to the soil as well as o bituntinous binder. [n dry conditions, the water i the emulsion
1y he an advantage sinee it helps to provide part of the optinn Tujds content for
campaction,

In hot dry climates the soi] Is often at low moisture content and there iy g
correspondingly larver field for the use of fluid stabilizing agents,

The main use or bituminous- stubilizing soil for roads his been in the
construction of bases for lightly trafficked surface- dressed roads. Tor some main
voads having concrete or bituminous surfacing, bituminous materials kave been used
W waterproof the subgrades and thus preserve their stability.

Since bitumen is also used for the stabilization of soj] for road construction
Che Particularly in water logged or sandy areas, and also for the preparation of
tmproved mud mortar (1,2). and sun dried brieks. faboratory ENPCTINICNLS wore
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conducted to study the effect of bituminous emulsions on the strengtl; pacameters for
soll stabilization. '

Addition of the bituminous stabilizer reduces the need for witer o e adids
for compaction. And this may be a considerable advantage in very Jiv condin
although the maximum density, will be reduced. because for any comp;w'lcl_i densi
the bigher the bitumen content the less the absorption
and Joss of strength on soaking compared o the untreated material. And bocas e
bevond a certain level the strength decreases and the material may be impossile -
compacted (when the fluid content is such as 11 the voids completeh preventii
particle interfock), the total volatifes content is mportant (1,6,7).

2. Materials used and Methods of Testing
2.1 Emulsificd Asphalt

Fmulstited asphalt may be delined as dispersion of asphalt pariictes, round
AMin o size inowater in the presence of an emulsifving agent and divided in o (hee
categories: anionic cationic and nonionic. The anionic and cationic terms roler o the
nepative and positive eleetrical charges respectivedy imparted to the wsnhalt particles
emulsifying agents, With nonionic cmulsions, (he bitumen particles are newtral.
Emulsions are further classificd on ihe basis of low quickly the asphalt will
coileseersy:-
I Rapid- Sciting (RS).
- Medium- Setting: (MS).
CSbow- Setting (SS)

The emlsions break down when sprayed or mixed with menizz! e

RUE

fietd construction process. The waler is removed, and the asphalt romcie oo e o
the surliaee of the apgregate.

Asphalt emualsions are steadily replacing cutbacks DRI S o al
coneerns dor energy  conservation (10 can be used  withiout addizions N
covirommentad pollution. and cconomy of construction 1375,

Lanulsions are especially suited for arid revion sinee the waler o oo
sl provide moisture necessiy for compuction. The chimatic con it <uch s
temperature afteets the choiee of binder. In heavy warm weather rapid setiing tends to
wet oo rapidly and therefore should not be used. I cold wenther hoavicr crades of
lquid asphalt are suttable,

Both anionie and cationic emulsions depend upon the evaparation of waler Tor
the development of thelr adhesion and curing characteristics althoueh perlaps the
principle advantage ol cationic is their ubility 1o vive up water Lisder adiaten
upont appheation. The rate st which breaking occws i depeneen el L
dlinospherte temperatwee, relative humdity, wind velocity and the tate and oecthod of
cmulsion application,

Sand was used for testing and graded as Fig, (1) were testing partale size
distribulion under ASTM, D421-58.

AAY
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2.2 Direct Shear Test

The shear strensth and angle of internal friction for samples miing with
pereentice of emulsion were (est by dircet shear under ASTM. 1) 3080- 720 Alter
curme ting {1-davy the samples were tested. aid the  Fios, (1305607
sunnmarization of data of test, From the fioures, it would find that incrense ol pereent
ol enulsion. will increase. of shear strength and deerease inangle of friciion,

2.3 California Bearing Ratio C. B, R, Test

The purpose of the test is to et the bearing ratio, which is used i the desion
of pavements of hiehways and airports. and also 1o st penctration due o ko foud.
The results can simulation from the Vies, (7.8.9.10.] PA2DS T We ean see tha the
stable test for soil stabilization with cmulsion for yoad consteeetion o dues
stabilization Is the CBLR test. From Table Foan 625 of cronlsion is o suitable |
for strength inprovement, thus the wnit werght of =01l increase with tereising of
Pereent ol emadsion untl it reach 6% after which it wis deereased,

Curing time (Ties. 7. 8 and O} was more effect on resulis of saniples
comparing with other conditions. Dry unit weight in place was ercieing with
erense curing time for chose pereent from ermulsion and tien wil' e Do ear
vilue,

CBAR values was inerease with nereasing coring e, ot soean the din
umtwetehtin plice is increase and then the strength ol so swill be inerenae
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Table -1- Compaction Test Results
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.04

Emnlsion , 0.02

o 1 5936.26
o I S0 734
?/u'a’r 1.827
oo P 18.07
W 17.78
ISTII " 6.26
) 2517

Y ey 1782

f 5936.26
3249734
1,827
1208

{1.84

f.64

6935

3249731

2134

29.29

28.66

12.87

3989

2052

7190

7.08

3249734

2212

2Lnz

20.4

9.82

586

2089

’ F20TS

l

2.060
20,45

| 2540
|
|| /2.8
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3. Conelusion ang Recommendation

In manv cases, 4 soil needs 1o he property tremted 1o nprove its strength by
reducing jis Susceptibility 1o the influence of water and traffjc. Any Kind of treatiment
that yields sueh results is called soi) stabilization.

There are many kinds of 5o stabilization depending on (he properticy of e
sotl and the cost and also site conditions,

In Irag, the climate i often hot dry and 1] SOt is often o Iow maisire
Lontent so the most preferred tvpe of soi) stabilization iy stabilizing (e woif with
Bitumineus naterals, unlike in temperate climates, (he MOISture conten af coliegiyve
sotls s fairly high during most of the veur and the addition of furher Muids in 1he
form of bituminos materials may cause o loss 1n strength, The ameyn; o bitumen
depends on he pe of soil, The addition of e bituminous ML o the ]
reduces the need far Water 1o be added for COMPRCon 10 o certain Init and (hen
mnereases, Optimum fluid content required for Maximum density when Mtumen iy
wsed s more than iy required in the ense ol water alone.

The decrease in the dry density and he mereise in ghe optmy g Conn|
may he die 1o he greater viscosity of the fluig hitms sUtrounding the particles

The amomng of Mtamen hay o direet effeet on (he strength thron ! RUreising
the soil'y density, The strength of the sotl-bitumen NUXLUre made Up at the maximum
dry densities roes slightly unil coertain binder content, alter whicly g deereases
progressively until i fnatly reaches g vakie lower than (. O the imtredied vofl

This provides cohesive Streneth i addition 10 the frictiony reststanee of the
sand U ex ey Ditnien s wied, this will Provide athick finn drownd the s grims
and the frictiong) reststinee may be ost hecanse it B a8 a Tubricany
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