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Abstrart

This wtudy concems with the improvement of soils i Basrah area, Two types of soil heve

been sefected; the first from

Garmatt Ali place and the second type from Abu Al-Khaszesh

: Place. Natural {patmy} fibers are used in stabilization of these soils, These fibers were added by
different percentages {0, 1, 2, and 3%) by weight of dry 501l so as to0 improve soil properties,
The selected =ofl are sy biected to different tests such as liquid ard plastic Fmix, specific
gravity, uncondined compressive strength, compaction test,
It was found that the sddition of fibars to the soil affects com paction churscteristics by
decreasing maximum dry density and increasing optimum moisture content for both types of

soils. The unconfined compressive strength
of fibers content on swelling ,the swelling
t:'st_ - S l

increased with more addition of fibers The affect
percent reduced especially during first days of the
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Introduction

The tetrn zoil stabilization in its widest
meaning  comprises any prucess which
increases the natural strength of the soil [1],
ar it is the alteration of any property of
sofl te improve its engineenng performance
[2].

Seil stabilization is usually achieved by
the addition of tome materals that have

adequate properties to strenpthen weak
soils. el

There are  many techmiques of
stabilization, and there are many types of
addition thyt can be added to the soils 50 as
to strengthen it Fibers are not usuaily used
as soil stabilizer, but in this study palm
fibers are Introduced as a stabilizer material
and its effcct on engineering properties of
selected otz is studiad,
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Soil stabilization is used to achieve one

or more of the following five items [1,3,5):-

1- inerease the steength of the soil.

2- Improve the stability of the sail to with
stand the small deformations produced
by |pading under any weather condition.

3- Contrel soil permeability to prevent
surface water from entering the soil

2- Improve soil strength  (uncoofined
compressive strength).

3-Determine the influence of palm fiber on
swelling of selected s0ila.

4- Improve the Califormnia bearing ratio at
different soil condition.

Material and Tests . .

1-Materials

- Sotls

Two types of soils were selected from
Basrah area in which these soil has different
properties, The two types are design atas
follows
B¢ : From Garmatt-Alj place, and
83 : From Abu-Alkhaseeb place

These selected samples of soils wers
tested in the laboratary for-
1) Specific gravity
it} Sieve analysis =
1ii) Hydrametar
iv) Liguid and plastic [mit

The grain size disribution of the two
s0ils 18 shown in figure {1). The index
properties of the two selected soils are
shown in table (1),

B-Pa ibers

Paim fibers are natursl materials that are
used in this study as a stabilizer materfal. 1t
consists of long pieces with very small
diameter. It this study the length of fibers
were chosen approwimately from lem to
Jem aceording to the mould size used in the
laboratory . tests.  The tensile slren%th of
individua! fiber is about (0.2 kN./m") and
the total demsity of palm fibers is about
(0.795 g/m”),

4- Reduce frost suseephibility.

5. Reduce compressibility.

The purpose from this study is to: -

- Determine  the effect of palm on
vompaction chamacteristics (Maximum
dry density and optimum roisture
content) of Basrah soils.

- Water

Potable  water was  used in the
preparation of specimens for all tasts in this
sludy.

2- La Lo exls
The selected soils (51 and 55 are
subjeoted to the following tests: -
1- Specific gravity.
2- Liguid and plastie limits,
3- Grain size apalysis.
4- Compaction test,
5- Linconfined compressive strength test,

Results and Discussion
1- Snil Classification

As shown in table (1), according to
unified classification system, soll 8 is
(ML} and scil 51 is (CH). This type of
classification depends onm what's = called
plasticity chart (Casagrende’s chart),
According  to AASHTO  classification
system 3 s classified as {A-2-6), while §;
is classified ag {A-7-61,

2- ﬁ-;'n'in Sire Distribution

The grain sizge distrbution curves of the
two soils are shown in figure (I3 The
percentages of clay particles are 5% and 7%
for 8¢ and S; respectively. Also the
percentages of “#lt are 299 and 70% for 8,
and ; regpectively.

Compaction tesé of £ ol
Compaction curves of treated soils with

. different percentage of fibers are shown in

fipgures (2% to {5) and figure (§) 10 (3 show
the effect of fibers on maximum dry density



and optimum moisture content for both
standard and modified compaction tests,

Generally, the addition of fibers causes
an increase in optimum meisture content
and a decrease in maximum dry density.
The invrease in optimum moeisture content
is due to ability of fibers to absorb water,
- therefore, the mixture requires more
arnount of water when treated with fibers;
the decrease in maximum dry density is due
1o the very small unit weight of fibers as
compared with the soil.

4- Unconfined Compressive S&euﬂh

The uncenfined. compressive: strength
test results are shown in figures (16} to (13}
for untreated and treated.soils with different
percentages of fibers content by using
standard and mediffed compaction effort,

The unconfined compressive sirength
mcreases with the addition of fibers 1o the
soil and reached a muximumn strength af 2

percent of fiber content for the two types of

soil; then the strength decreases with the
more addition of fibers, the ipcreases in the
strength of soils is due to present of fiber
pieces that restrict soil particls movement
and work as: reipforcement while the
decrease in the stremgth for high fiber

percentage s due to much amount of fibers -

which is separate soil particles and prevent
their cohesion and alse is due to sliding of
fiher pieces, _ _

It can be observed from figures (10) .40
{13) for both types of snils 8, and §;, that
the maximum velue of unconfined
comipressive  steempth  occuss  ar water
content slightly lower than that of optimum
moisture content, This  behavior can be
explained according to”'the soil structure
obtain by compacting this soil.

Figure (14} and {15} show the
relationship  between maxirmum unconfined
compressive strength and fibers content for
stendard ahd medified compaction efforts.
The magimum stength values of soil
treated with (2] percent of fibers are (550
kN/m®) and (427 kN/m?) for standard
compaction test, and {1256 kN/m®) and
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{932 kN./m%} for medified compaction test
for soils §) and 8; respectively.

The increase in strength at {2) percent of
fibers content for soils S, and % compacted
with standerd proctor effort are (26%) and
(21%%) respectively, while the increase with
the modified proctor effort are (51%) and
{35%)} for 5y and S, respectively.

California Bearing Ratio(CRR}

The CBR test specimens are compacted
by wsing modificd Procler effort with
oplimum  meisture content ohtained from
the same compaction test, Half of
specimens  were tested directly after
compaction and other half are tested after 4
days.

Figure (16} and (17) show the relationship
between  fibers content and CBR values,
The addition of fiber increases CBR and the
strenpth reach its  maXimum valve at 2
percent of fiber content, then ihe strenpth
deciiteases at '3 petcent of fiber content. The
maximum values of CBR: for treated soil
with 2 percent flber content at -optimum
condition are (26.6%) and {17.2%). While
at seaked condition the values decrease to
(17.65%) and {11.73%) for 51 and s2
respectively. this bebavior is due to the
same  Teasons that were explained in
unconfined compressive strength. .
Swelling

The results of verticzl swelling testare
shewn in Fig (18} and (19) for both types of
soils, and final swell results is. shown in

- table-(5). Final swelling of untreated soil 52

The valye of swelling of sl is (0.25%),
while for §2 is {2.76). This is due to the
perent of clay particles presents in soil 52,
which is more tian that of soil 51, therefore,
the swelling will be higher.  When fibers
are. added to the soils, swelling decreases
for both fypes of soil. Thiz decrease is due
to the fiction forces between fiber pieces
and gnil particles, which prevent the
movement

Of soll, swelled particles. The optimum
fiber percentage for sl is (1%), while
optimum  percentage of s2 is (2%). The
addition of fibers over optirmum percentage
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ifcrease is  due tg the large quantity of

fibers, which gbsorh water.
Splittirg tensite streg h :

The sesult of splithing tensile sirengtl is
shown i fig {20 and €21) for both types of
s0il. The addition of fibers incregses tensife

sirength,  the strength reached g voaximmmy -

valuc at 2 percent of fiber conteitt, then
strength decrease  with more addition of
fibers. This increase in the tensiie strength
can be explained gz follows: when vertical
lead applied on a soil, soil particles that jn
contaclt with fiber picces fend to slip on
fibers but frietion Force betwesn particles
and fibers prevents that Fraction foree
CONVENS 10 a tensile force. on fibers and
these fiber cornect sof] Paiticles 5o that (he
strength increases,

Conclusion xnd Recommendations
~CRLsIon and Recommendarions

Based on luboratory tests the following

conclusions are ohtained: .

1- The addition of palm fibers 1o soijs
decreases continuously maximum dry
density and increpzes optimuen moisture
centent. '

2- The addition of palmr fibers increases
the unconfined compressive sirength.
The inclusion of (2%; of Faber's in the
soil  samples  pives the max mm
strengih, ihe strength decreases with 394
of fiber conten;,

3 = For btk optimum and  spaked

conditions, ke Califomia bearing ratip

(CBR) increases with the addition of palm

fibers, and reaches jig maximum valye at

2% of fiber content,

4- Swelling of compacted sgil decicases

witll palm fiber addition, the optimum fiber

content for s1 is 1% and for is 529%.

3- It s recormmmended to use other additives

such as cement, lime ang hilumen [n

combination with palm fiber,
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Table (1) Engineering Properties of the Investigated Soils

ignation ; 'S, I
Location - [ Garmatt-AH | Abu- Mkhassebj
Depth of Sampling (m} __los 10.7

LY % LT [ 35 ;(

PL % 26 25

P.I % 14 n

Gas 273 266
r Passing slave (0,075 mmj 34 B7 .

Usified classification system ML Clt |

AASHTO clagsifi eahan S}'stem A-2-6 | A-T-86 _l

Swelling% - - 6.25 |2.76

MB.D {standard prector) [7.17 16.35

!‘ OMC (standard proctor) 19.2 213 “]

MDD Mudified proctor 18272 17.83

OMC Modified procter | 15.1 16.9 __I]
[ Colour Red Brown Brown I

Table (2} Reaults of Cam paction For Untreatgd Soils

Sail Stapdard Proctor |~ Modified Proctor il

OMC(% [MDD(N/m"} | OMC(%) MDD{kN/m®) |
3 19.2 17.17 | 151 18,22 ;
C & [ 213 16.35 [ 68 17.85 |

Table (3) Results of Standard and Modified Compaction Teat

Fibers | ‘Standard - Modified
Soil | Contents Optimom [ Max, Dry Optimuom | Max, Dry
{%} Moisture, Drensigy - Moisture D'EH.SI?'
| i | Cantent{%) | (kNm Content{%:)
! 0 19.2 | 17117 15.1 1322
5 ] 20 | 1682 | 159 17.89
2 21 1627 | 167 | 17.66 |
3 217 15.6 17.6 17.24
0 213 16.35 16.9 17.85
8 |_ 1 225 . 16.02 17.9 17.48
., 23.6 15.75 19 17.2
! 3 247 | 1526 | 0 16.57




(115)

Table (4) Resuits of Unconfined Compressive Strength
.__For Standard and Modified Compaction Effort

- ___ Standard | Modified !
Soil [ Fibers | Max. Unconfined Compression | Max, Unconfined |
Content Strength (kN/m™) Compression
(%) : Strength (kN/m°)
0. 427 834 -
5 1 435 940
2 350 1256 1
1 3 509 1093
0 354 690
Sz 1 375 i
2 427 932
3 411 f 821
Table(S) Results of Swelling Test
: : =
Soil Fibers content{%) Swelling(%%)
0 0.25 N
S
1 02
IR 2 0.5
3 0.72
ST g 2 275
51
l 1.52
2 054
3 0.7
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