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H PEPREI AR XYS

S o piall 138 Ay Aiulie adsall A5 Ja -

gorial e Al Glalga) desd e 508l ool 4,00 da -
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A aLialld andi g piall Aalag goi AL Al oo ptal) A5 e Jeladll Ay

L casandly Al clsilly zhdly BNl Heually @l Sl Jie gl e Al
Al aleae clialy dgylas il ) zling apliall o3 e gl ol il diliie Cilial e

AV g g il Lealing ) @l e (aliad 3 adsal)
daidal) alal) dapads (ailad Y-¥

lpamy (ssing (slls Al agualV) Gl g dgphall Galeall culil) Sl S o)
sing 4l JAY) sl Wl capialV) Jae WS o) Bpga Jad ) apaally o speiial) il e
abasas .(Bell and Culshaw,2001) 4uS5 8 G GliSa lgias bl @l Jle
Al Jalsall il dpsanll L8 8 cusS AN oleall o) A5l Gales a Agidal) Galadl)
Daall e &5l g5 ) palaall) ALY pobaal) BT oy L angiy L (Lanslsnlls Ailasls
Jal) Bl e il eyl b BSi ST 8ypear Glaas oIy 55)slly Ll e (ol
bl sald) ol odel &l e 83 L ) e Db . (Blott and Pye,2001) (ciwalls
il g3 KU el oI5 ¢l I gl ¢l s ALEN =S lg Ay gl sall g3lisSa (p el
o i ABilie deeli sale Akl 52l G Lagaes. (Christakos,2005) . wall ge St
Gllall Ciat sdas leagan Jto Al diad Cplll Glaa Slicy DY) xie 4yl @l
(Aas)ll) BBl dpals algs Ua ey cDlapally ame 4le Aida 435S0 3alall Al dagall
. (Elkateb et al.,2003) dudall 4,501 4
Al Ganalg lly QL) (oS3 WY

Al alaally cplall 05S Ayl diphall 2a5 pualad) Clgll 8 Al saaall Ay ()

Odleall sy o3 LesSl) dlailly agall cosll e Ayl dlee Jaii L)) phe o
Ll (e Ayl Sati ) Jelsall o) . (Flogeac et al.,2005) dgda oobee I 4lad)
e b Ay guaal) sally olal) d5ass siaall I sla) iy Al saall g e Jaid
S s Dl saiall eaaall b 3asaall Ahal) oaladl gl ol chiadll saall Sl ds)
Alal) Aplaally bl dgplaall) Jie dibide dalie Cigyls it dsaiall Hacall Gl e

. (Zamin et al.,2020) . (s~ (3labally
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daidal) palaal) Cigbiad €Y
daidall paldls (Phyllosilicate) dailaall dpdall abeddl ) ddall (alaall Cayial (Say
SR Sl & il g e & Ahall (alaall 2l (s o(Inosilicate) Al
dolall 4sklly (Tetrahedral layer) delll 4kl tla (oiass (e dsilaall 4yl Galaall
Calliys ¢ mmy pe lgamy 4agY) Gilely) Jlai) (e (sS5 Lelyll 43kl Octahedral layer
vey (F1-YJSAl) e ddalae gl il aply SO (B sSila 83 e 4ag¥) el
Calgal 3yslaall Bassll dngl el S (e CpanSsl Clyd D RN (5 gl o Jlal
s e ally Sy o (ggintd Auladl) a8kl Wl (@) - YJSall) Shlall s 338
Sy ALelS Bygumy el oMial Al & . (Sheets-2) piissia a5l o gisalls o suialY)
(trioctahedral layer) 46 duld dadall auid ( MO(OH ) asaesisall JausS s 0a) Culus il
el b Sal (ALOH)e assiall) S pam cyluall S5 e clehill olgal Ala 3,

. (Dioctahedral layer) 4 duld dsdall ausd

Lambe and Whitman, 1969; Mitchell and ) . dxidall galaall Aa)al) @40 £ L) (V- Y) Jad)
-(Soga, 2005)

lida o slall aag) Aile Al (alae o gl S Al (aladd) slgial 4al (e Ll
¢ (B @ QSN akaat ey eladl Blal S SS) ) AV e ) Las xe )
.(Jones et al.,2020) itk G oWl Gligia e (g5iad ¥ Al 4ladl) ddall calaally

YY1y el ly ¢ sl ¢l gyl AL Aaall (polaall Sase 5 S Lashs
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(Montmorillonite) <ylisl saiigall Y —¢—¥

: besl 4S5 (L b Montmorillon dshic (e e dacd
“Si, Al (A, Mg)2(OH)(Si, Al);O15(Ca,Na...)x.nH,0"

Lkl (plall (Engelhardte VAYY) s cowa bl 45N QB ) o ol g
astad¥l 3as5 (Tetrahedron Silica) delll Gl L ely Sasg e 5SS L Aadlaall
(AY! (6 saalgdl clide <5 e Llaly djjic a5 .(Octahedron Alumina) isll
tCulighysaiigall (pe i mad (Say -(Katti and Shanmugasundrame Y« +Y)

il o3 cpy Camaall Tyl lley 3 sn gl ety GA) aspea —culish) i sall
e Aanlll (JAW) lip Y e dilee Bacluays Alggun elll Joday Lfill 10a many ol
cyoal Gl ) i o e 356 o3a ()b Aaitillyg ccnligill (35l8a) AN daa )

Glyy casme Al O Gl gl abdi O asllS-culidsdize S g
O Sl b 5agasall Gl (e Chraal ik cp Jalspl S0 WG 5 an Ul l ot gl
il Bl 5 aap sy Wbl gl e Aile) Aalll e lagad ST Culigh st pal
(Bergaya and Lagaly,2013) syl ST dgluall cilileall o)) 3 sioall (e Ayl 4y saiall
(YY) d%s ¢

[ Jwew /N s

Lambe and Whitman, 1969; Mitchell and Soga, ) <ulishsaiigall Garal gia cuSal (Y-Y) Jdl)
-(2005)
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@laill syl Sl Jaadl
Culigl gatigall Glabal B FLY) Y—¢ -

s ke s Calinlly ol dileny (paliy i Cylighsaiisall e dygina) QLY
Sl adiat A Jelgall 1 gane o pusi Jolgall o3ny sae Jalsey il (il f 4ty
fets Adly cunill Cag s Waaass Al Jalgally (Adall alaal) 40aSy 5 A Gliia dapla
Llai) dayhly o(Initial water content) JsY) cla) s5iaa (dry density) dslad) aacsy
Thermal ) 4l g klls « (Soil structure) Zall S5 ((Compression method)
electrolyte concentration in the pore labudl sl 8 ¥ 5SN) 3€ 535 ¢(conditions
Glih oy ddad) 5 el s Jis e gy syl il o) .(Tehrani,2016) water
SV dea Aty uly aaall i all Flay) Al s sl aledl G (adls 5l
slo & Guseially Gsadaall Calall &l agseall Cilishsaiise (e gilad & %Y e =Yg
Sl sl Ala 3 S ¢ o saallS ) saiisall g 3lad & %) £0-£0 Lauy anall uiiyg ¢ i
i 5 (g 2aaill aaa & N ) (05 43 (asasa — Culigh saiigall) culigiall z3sal aaa
WO ddabusy o (Rdlaall o AaBY) (ebia) sVl anld (Say gdlly FLEN) o aalill Lzl
—¥) JSall L paia s Cage 43l dladl) dpaliaal) o8 dagillyy (Tri axial cells) sl 20
Db g Al degall dunnigl) Galidll (e sas (Shrink -swell) sea A 8L e a5 (Y
Coefficient ) e dalae o aldie¥l 2y Cua gkl Gl e dalial) cliudl 3 lie)
ssina zigaill Joha g dpndll a8 e Capey ga5 «CCOLE 4 ey (Of linear extensibility
.(Akg'un,2018) .calall zasall Jsha M V) dysh)l

40 4

(%) 2
\Z,
\Q

z
=)
(@]

Na Kaolinite

Ca Kaolinite

) (p39) e

. (Lucian,2008) sl galaia) e JHA cylidglslly culish saiigal) GLbY duaaal) cilypal) (¥-¥)Jad)
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(Kaolinite) culidgslsl) v—¢—¥
dggaial) Bhalidl alaes 8 ansy el QU e Ulall Zalad) jasy (KaUIiNg) o (Fidie 4an
s3¢d A5l saagll o) 3 Al Al ) iy AL4(OH)g SiOgp (Alasl anS i Al 3l
Aglall Galeall ) ain ABlad) s3as o(dnladll Aadal) ae dpe bl dddall Jlail e (sShy Alilal)
Kbl ikl (e ks e ggind Cum Sy Sl o sialY] e ddlaie milia). dnilaall
L el e sy celula Al Cobeall Ji 43 Y ddms lelasny Lo as o (psialY)

.(Bergaya and Lagaly,2013) &) salls 48 cuaad o (Say Y sgd il

RN

/

H-Bounding + Secondary e

Valance
a.ﬁgub ZJQ..:\J

[ Juesnm /N &b

-(Lambe and Whitman, 1969; Mitchell and Soga, 2005) <ylidsslsll Ganal giall qusall (£-Y) JS&l)

(Hlite) cuNy) e—¢-¥
sy b sy daidl G A THinios dablie ) A Cela Y A
Jusivg 385 AL 5 dsase Wl apaulinlly asialV] e 0B G o (ging 43 IGWY e gane
¢ (Hydromica) aslal Ll dlall ods & ot Gla¥) Gany oWl asulisdl il (an
LSy FUEN) AlEy Dsalll Cums e Cylish) sanally SLdg3lSI (g dasy s Jiay ¥V
.(e—Y)Jall . (Tehrani,2016)

®:Fixedlon [ JuaN /0 O\ Kl

. (Lambe and Whitman, 1969; Mitchell and Soga, 2005) <) Gaeal 3l cus Al (oY) Jeddl
V¢



@bl Y S Jadl
(Chlorite) culysisl) o—¢—¥

el Llall Jiladdl (DY) JIaY) iy 455Kt (lae sydal degane Jiay CulysKI)
(Triclinic) dwll 26 4 (Mono clinic) dull galal g5 g0 @k caSi @l
«lag ¢ Fine-grained micaceous acli wa asa il dale 3y5ear abaall s2a.(0-Y) JRAN
Ol sl ¢ humdl) caladd) e Jal dandl) Cels Ua (e .(dark green) ele jumsl ol
0585 Syl Ao gana alae Ol Al 2asVL Jidail e le Asgan e oSa Vs ¢ jsuaall
Jsb e sl sale) Jomni Gum Jilonll SV gill (o dapall 2akaly Joat cilind gy s e
-(Jones et al.,2020) « Shear zones ¢ ill ikl ¢ srall

Oe Gl Adallh Loadid) culyellly o Adal) culgldl sl Culyll e ples dlag
saniall VSl dilelas e it aadial) Wl cCulug ) (o Aagiony b KW e dagiia
s s TG i aaaiall I W eclighsaiisdl & Jall sa WS (Poly alcohols)
Jay et W) miliia o AlaiSe e 3aeel JC8 o (68 A Culug ) daiia 35ag
Gl die i) Aoglia Colug ) saeel agiiy clgd Jypmalal) f JSIS (e Glingiea
-(Zamin et al.,2020)
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.( Lambe and Whitman, 1969; Mitchell and Soga, 2005)
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Classification Approaches of Expensive Soils 4adiiall il cidat cadlul 06—
lgiag Adiiiall gl Cayieatl ddlide 3k lllia

Indirect approach bl ye sl -

Direct approach _iluall sl -

Indirect Approach ébuall ,& gl Y—o—Y¥

s AV eally Al Cais b sasly Apala e alae¥) 48 2 IV el (e e s
FUEY) AL iy ol b dpald e SI e alaieY) 4
Lidh saaly Lpald aladiuly Hdlual) 8 qilul) e
¢ liquid limit sl ax 2 a5 A5V alall gaal A o slae¥) 2y skl a3
Shrinkage (s asy ¢(Plasticity Index) asalll yi544 ¢plastic limit asalll as
o) ol & Galsall oda aaiids . (colloidal content) dys sl slsall i ) Limit
Jealin) 4L, dagnll
(Liquid limit) sl aa -9
Liquid ) sl aa e slaie¥) oSy ABL Al e 45 48 85 e ssine BB 585
(Seed et. al., 1962)¢ 4i¥) Usladdl Gadaty ol Fl&) e Joanll & (limit

S = Al Flay) &ua
L.L. =4dgud s
(Plastic Limit) digatll as - ¥
4l Al W Al e Gl sxie Jeati o3 dyshll g iy Lsalll aa Caypet (S
Jalal)
(Plasticity Index) digalll jiia —¥
rol (ol Agallly Agadl (gan (g2l pal) 43 Aigalll pige Cappat (S

PI= LL-PLuuieieieeeeeeeencennnnns )
Swelling FUsy) sea Gy coalll Alally Zyal 48 35 Gl Akl gsine s Sy say
(V7)) dsaadl ¢(P.1) dasalll Jals ae Adle 3y5emy A8Dle 4l 4,53 potential
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(VY () ¢ ASulaial) Al Cidiat B (P1) dgalll Jda alais) (V-Y) Jeaa

Plasticity Index soil characteristics Soil Type
Plasticity
7-17 Medium Plastic Silty clay or clayey Silt
>17 High-Plastic Clay

Taslia Ledy Al ()0 Ansalll Ala 6 Ly elas AL Aol el gl Ala 3 50 ol
FlVly salll ydne o dapll Ale Gluhay Cigaybae ehal & dg . osdiilly g5l M Aliale
aDle syl ) (Seed, et al.YaVY) Jag 3y .(Christakos,2005) &yl Jaxwa 5 all
tshy oall Flaly Al Hdse G dayy dualy)
S= 60K (P.1)** oo, (3)
S = jall FlEy) A laie ) 3)
K= 3.6X105 4iedy culi

(Colloidal content) 43 all salall (e 4l (g giaa —¢
balal) Au Ll o) (aler, v o)) oo (KA lapkd i ) Ssall daa e dyspal) salall
salll o3a 30y of YY) &5 ads ¢ LS sl e LIS alaa) JU F LY LG 8 g i)
Oo S o) ) AL Al (el salal sda Ao of LS @ all Sl sal b A5

.(Ferber et al.,2009) s AY! idall galaall — 3L

pald Ga ) Aoty sdlall 8 ciplu) e
Al LB le A A8 il aey Y Gl paibad e daaly pald e aldeV) ¢
oo Apals e S eal Clslae sae Cupal 2 ALl oda D (mpals pla) e
Zamin et ) 4 a6 Lo S c¥slaall oda (e Lanse ciiial Glad (8 Al pailas

Y] daled) ) Jea i G (al,2020
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o) Cus

<l BA

A=0.0838 B=0.2558

(€) (ruhall wisle slll by ¢« P assalll a5
S= all Flanyl lsiag

Ay Ailie Cly g baal zilall (YT lagad o dlladl oda b slae V) g
Allie je Gy o Cunl Gliasad (e Ak 38 @Bl ) Ay 8
ilsal) bt Y—o—¥
(Swelling Pressure Test) ¢ Wiy hiva (asd Y —Y—o-¥
slaal¥) asd Glea plaiiuly L5 Zilal it gasdll e adey skl 1 )
O oyl ol Ay andll Hlea Adla 8 Dl #lsa g Cua « Odometer test  wlall
A gasdl 138 g (Jones et al.,2020) ol (YV,A-YY,Y) e i dlews (ake) oo -0
AL olatV) 8 SV Al ladly oLl asall jeiy 15V tpandll Cslu) e slaeY)
O I by 3sail Jaaay Ta Wy« al) # L) Jia 1ag 2l Aad o) J) deay o )
aaall Csll) z GBI LY Lk dgall e Jeall Jiagy LoV dean I z3sall aa
Cull z3sall aas By S350k o lally opee 2ay Ly = 3saill e Jaad) 325 48 s (<l
sl s .l aaa caad LY s daly L st zdsadll e Ll Jdaa el aagg
sl adaivs adpyla e (salls Adlad FS)5 F LY a6 A Culll¥) Gual 5 Juadl sa 8Ll
. (Lucian et al.,2007) @AY bl e e Jpanll Ky ¥ 53 # L) Jara e

(Free Swelling Test) Jaswdl all UGN (asd Y-Y—o—¥

sl A (80) A Jaie (e byl A8lal)l Bl e edan (Tans Vo) oS Jian ARkl 238

2] Aolaal) (e dln s Jaseal) sl i) ik

Yoo X 3\31;1\ :LD_\S\ e;;/(zdhj\ :\_D.\S\ paa — 'é)}AMS\ 4.})3&\ ("M) =M\ J;j\ C\Alﬁ‘}.“
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(Lucian,2008)

OSay pall L) A6 o Apaall o285 (e (Holtz and Gibbse 147TA) oliald) L) S,
oda alae) &3 ag (Y=F) Jsaall . Adlally cidassgially cAlkalgl) :ag dabe DB ) o ¢f
Al dilaie 355 (S%) Al ) A Gluald A3)Ll)
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Aalially bl EAE Jacdl
G Juadl)
Chapter Three
AZBLiAl) g geiliit)
(Results and Discussion)

oalsal) il gad ailing o 3lall 2ae s Andailly bl oda 3 daidll (3hhall Joadl) 138 Jyliy
Adilieg Leie JS AlEY) Ao (s2e Ol ¢ Dliall pead (Apmxiglly A0L5al) 4, Al 480K 5l
Ly g il
(Field Work) A8l Jasl) y-¥
P A saill e Jial Jaall (gya]
(Site Exploration) dseUaiu) cijgall V-1 ¥

ellyg lgibila) Jaads Lo dapaal) (halially jiadl adlse ¢ Ain dxlae Vs Jae & Cas
SISy dgilpen)) clalusdl (e laryy Bhaliall s3¢) ) ADlall 505 ¢ (GPS) Jlea Jlexinly
el Jpashl Ageus (5305 Wyt s (55l ayliias Johanlly Jilaadly ) ()laay e oY)
(V7)) Jsaall 8 diae Luhall cillaae ¥ LEAl &3 Cam
(Drilling and Sampling Works) 4aiailly jéall Jlsf Y=y -¥

By kel (£) st s CDlagi ae Glaaal) paen 8 (AUGET) Ay bilia alasiul &
oSl lgmmgy zlal) ] 5 s L dalide Sleel o\ ks Jeey zilall zhanul S
Nale Ayaaall lagail) o) 3 elleninl) ¢ Ayshll (b aiad alSaly Ledayys Laydlis Al
(Field Description of Soil Samples) 44l z lail A&al) Ciagll ¥—1 - ¥

o Ay il Gamilly 8yeisall Aliall Alad) DA e llyg Lndge 5 73l Cibaas
elsel) & olulle oLl 8 ol ¢ alaall 58 ¢ Agllle A0l Gualall) © Lgie goal) cuLaaY)
eV Jaatis A dalall e 13 Gadagis Al 4l A (g Bpia AaaS 2355 G (el
Galey Al cul€ 13l opbally Tend oo Gualdll o8 dids D S 13 Gl il
13 ) el dyglal) eliind bl Cipacs Bainpe sl colS 13 A plal) (aay el
Aaiil) aady Lo g dojun Gpadl iy (s (A edan Caads bWl Geanl ) 400
13 Lag of Lall 45 ailad Aijea 8 Gandl) 136 s . anall e lall (aéi L 13 stain
.(Norbury,2016) i o ¢ dulay ¢ dpisda Ayl cuilg
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(Groundwater Level) Asal) glall cuguda £-V-Y
His JU sl eld) Caguia bl Aol i ope a0 alsall goasll B ial) didee olal) 2ay

) dibie clbaal LAl plal) Glygica (V-F) Jia

() ool slal) 3as sl
Y,V Station 1
¥,)o Station 2
Y,4v Station 3

(Laboratory work) (gsisall Jeal) ¥-¥
oo Bma (F) Lase oS lly Jiall ge ddaiilal)l 2l il o (g8l Gasd) (g5
Jeall Jadi Cun ¢ Aygliia Gany Al Gleed 230 0o e o (s JalS (<8 il cillaly
b b e gnal
Al g9zl e Al Alajye @
o ale )y zises IS el (e Adlide s AiLia) Alayal) 038 (B o5 8 AELY) Alaye @
&) gasaill %) Ay oy Ala) 20 a8 ¢ Lgin Gl s g Glasadlly ojlall
Clagadl) uit SO i ¢ (V) ady z3saill %Y+ Ay (V) oy z3sall %Y+ dausis (V)
- Iy Jolaally cilagmill e (Blay) ey Al Jd) 48 S (S
(Physical Tests) 4xilyjill cillagadl) \—Y-¥
(Water Content Test) _ashll ggisall gasd \ =V -Y-¥
aie gy Al A 8 ALl dsall )y () elad) (s A e Bl b skl siall
S A el g 0sS Letie @lldg %) e lati g sheall (G ded ol N A gie daiy
ASTM ) 4S55aY) daalsall o alaieWls (Y=F) Jsandl (Yo Ac Il ddiall salall ()35 (pe
o 51l Ayl Ailaie 4355 2 3ail agda )l (sgimal) dlay) sa andl) 13 e 4301 (D2216-19
iy Cus ¢ panidll s ehal 7oA misa S e die i o daa A8y i) ) Jas)
il LS ¢ leloas 385 olally Landi dayas Ausil pld oo 888 elaely Ausll skl (ssiaal) o
-(Younas, 2017) «aall elilun Jiluay dalal) dpunigll biluall e EK0 8 Ay

Y



A8l il Sl Juaall
Ayl Adlaia GSLA.'\S g—‘.ﬁh.)'“ s siaal) il (Y—Y’) BTTEN

(W/C %) (rashasll (g siaal Zisalll o8,
¥4,11 \
YYy,Ve Y
vo,0. v

(Grain Size Analysis Test) auall anall Jilail) (asd Y- -Y-v
daliadl Jlesinly Gilad) Jiaill Jlasinly Jolls padls cplall eha¥ anall zyxll asi
halaie) Glpall i g8 onsll ceaall Jidailly aalys ¢ (HYO) Jiaagyngll)e bl Jalailly
gy Al Gl Jug 2y Galall sl Julsall g il Jd (V99 csdiall) Leesa e
Gloall e (doll) dal) Gluall Juadl ellyg (Yoo &) gySuVe Jue e Labisa
Al Ll clbKe Joatiy Zada 4l A6kl oda Wt S (Gelally oppall) declil
(ASTM D1140-17) dpusldll 4856Y) ddalsall 038 8 Alaxiosal) diyylall adiad Cuae dac il
Ll (Yoo ) gasee YO JUall (e Zadl slsall A5 Juadl citiall i oLl dladiad e
.(Younas, 2017 )« a¥) galealls ~3LaY1 Jie lsall ALY o sall A1) Sy Aglaall 028 A
Jalaill dyyla Jlaatial oy Lediiaty ((hay Gpe) Aacllly (Joy) Aadadl 50 GlisSa Juad aa
Adialgall Crmy (V1) S8 ¢ (Liagynel)e il Jidailly Anial) clial) e Jalially alal)
sl Glisie g (Y-Y)(Y-T) JSally (F-F) Jsas .(ASTM D7928-17) asyd)
Ll e Aleay) aays U ds pad) z3lall el enal
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(Atterberg Limits Test) &l 49an (aad ¥—y-y-¥
e ad cihaze & (liquid limit "LL")  alsadl ax ¢ dhugl ag0n Gand chal
OSay oulad sleg oo Ble s (Gassagrandi) Sles Jlexinl Jib dxala dndaill (o))
sl ang ¢ (V=F) dagll ¢ Sleall dagipe dae Aauly 4l e Jiaady LileS 4Spas
Jo S by o) o Ll e Ay S dadad dagany @l (ues 2y (Plastic Limit "P.L.")
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Summary

The research included conducting a study of three samples of clay soil, in the
province of Babylon Governorates, which aims to treat the clay soil in which the
phenomenon of swelling appears in the presence of moisture. By one of the
well-known treatment methods, the research was limited to adding river sand to
the three soils.

The field work included conducting a field observation, and then three sites
were selected, distributed in the areas of Al-Qasim, Al-Shumali and Al-Tali’a
within the province of Babylon Governorates. Excavations were carried out and
samples were taken and brought for laboratory testing purposes.

As for the stage of laboratory work, it included tests for free swelling of the
original soil to ensure its swelling, granular volume distribution, fluidity and
plasticity, and then obtaining the plasticity index and soil effectiveness. It was
conducted in two stages, the first on the soil before adding and the second after
adding 10% of river sand, to the first sample and adding 20% of the river sand to
the second sample and 30% to the third sample of the original soil.

It was found through the results obtained from laboratory tests that the
percentage of free swelling ranged between (25%) to (25.94%). The percentage
of clay ranged between (50-55%), silt between (37-38%), and sand between (8-
12%) for the original soil , and after addition, the percentages of clay ranged
between (39-47%), and the percentage of silt ranged between (25-41%)., sand
(20-32%). Thus, the plasticity values ranged between (23-27%), for the original
soil and after addition, the plasticity ranged between (20-25%). As for the
activity of the soil, it ranged between (0.46-0.49) for the original soil and for the
soil after addition between (0.46-0.47).

Through these results, it was found that the percentage of sand added to the
studied models led to a reduction in plasticity and thus reduced free swelling
more and more, up to the third model, where the treatment of this phenomenon
can be succeeded.
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