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iu [11] (BERGESON. L.K and ANDREW G. B., 1998) lialll (sl
(hydrated zllaally axea) nUaiall sloyll ¢ 1l alasind 8 (galdy) dida ) Jgemsll il
AASHTOU sl 5 1l sllall (uluY) dads alsal delia cilysaaS fly ash)
e apdidl QI g Ll el sl Ailal el g alsall sda aladiuy
Jslaas ae Cinll 1o 3 (2ol Qi 13w @3 8y L alsall o3gd e Aaglia ) dalal
calinda ASlas A0 )aall DA e chomnlall Gliaadly dallead) Alzs astil AASHTO

Madeys Aallaal) J (Lslad) Cond L Gk () e Caia)l

(cand) Ak 5 () 5 (el cn e A (g ) il guanll G ) lida 4 e ol 1) (lall?



Agladl A5l Clicalse Grnd o Sy Lnadall W jsall cilila) il

sl e diagl) 5 Jlaal)

Ll et e S50 Laad Jladd) aa b Gladl e Dase 4 & Lo DA e
bl Glivad) it e @Sy ) Syl Ay deliall Sliwad) alaaiul
Ganadall W lly Gull) il 586 Gapad emall 138 Sl Gyl Jlae (8 Lageas
Al Al ekt Ay Bla e Apliasll L palid (any o legia daade Gl
LS i gl @plll GellS Aploadll Gl i b as aee S5 DA e Ayl
LS (CBR) Lipsills Jaad duws sy @l Jlael pany 8 i) Gl e Cina
clilay) oan il Ay DA el g sunse dyliaall Ll Gl LB &35 oy
Gsh) e gl palsa A 5 (Lsalll 43 8) Aadlaall 2y 5 J 5l Gl palin e
Aglamal) Aol ELEy Y] e JS 208 Al ) d8la) o adie dila A0S 5 40
Al Cpent L il 138 (ge Lt G el 13a 8 A siall sl Aallaall axy
o3l By sS3all lialll Gaaty Ayl § aia e A ylicasl

Dl e Al shal oot ) dpatll d5Ll o Gl sadied) 4kl
Aalldl amyy Jd (QalSll 5 Dmplall WHal) G Gladlls L0 Glie o il

el 13 8 A i) Aalleddl sy o aSall e oS it e Jpeaall



Agladl A5l Clicalse Grnd o Sy Lnadall W jsall cilila) il

Sl Saadl)
Agall—3

W55l 855 LS (gypmdl capall Sl 6 Adlide Adhra halie (4 dlimsl) il s
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Group Index =0.2a + 0.005 ac + 0.01hd

B

75 e an ¥ las 35 e SV (200) &) sigad) (00 8yledl Asiall dpil) (g o3all —a

(1-40) oo @i aie una sl

55 e un Y L 5 15 e SV (200) a8) 33eall (0 3ylall dysiall dusill (1o e3all - b
(1-40) O iy e yny 53y

Oe dly die il 60 o un Y 540 (e SV Agdl aa e aalill g3all - €
(1-20)
e ady die 35 30 e a5 10 e LSV Lgalll A e aalill g3all - d
(1-20)

DALY 4y Lkl il 4-1-3

ldlia die aaall 1 iy 5 sk alaj Ladie Lgaaa olayy (Al Gl o s LS sha clgdy o
Aaclidplone G QleY) e ag

el e gl 5 >> Ll aaia Al el saliy (paadl aly) FlEY) EYaea Ao
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5 Aisaglelll Heially a sl s S e leade b Ailgal) A€l joaiall Jadis (Aiisaslsd
AL ) pylen @ G & S aall e agiiaall 5 o sallS liseS G Ailsal)
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Woisll 5 GelSl e Lamdall LS5l dila) die 15 ) 30 lea (e disalll duyj
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(Hossain et al., 2007; Manasseh and Olufemi, 2008 ).
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yidall Ayl aie Ja QKU e gl 36l =2

Al 4kl Balyy () GulSI 5 lard) G (sl Jeldl (g25 -3

Qsd) e 2,2 s Auhall sda 3 Cpatill addaall GalSU el 3l) o Al iy i

O i ddla Saldla ) Jag a3l I 5.2,68 Al o5l

roptlalaall 38y S M) 5 Ngsll Jelall Wi [9](HARICHANE et al, 2011) 5l

Ca™ + 2(0OH) + SiO, — CSH
Ca™ + 2(OH) + Al, O; —» CAH
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(KN/m)MDD (%) OMC
14.8 27 LONPO 1
13.4 32 LANPO 2
13.2 33.7 L8NPO 3
15.1 24.56 LONP10 4
15.3 22 LONP20 5
14.8 27.8 LANP10 6

15 27.09 LANP20 7
14.5 28.37 L8NP10 8

15.2 25.21 L8NP20 9
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2.89  NPOLO 1
14.15 NP10LO 2
22.34 NP20LO 3
5476 NPOL4 4
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70 NP10L8 7
79.34 NP20L4 8
9296 NP20L8 9

A ol daglimadl Al ) Ampdal) WY sll 5 QS dilia) o cailinl) sda (e Jaadls
8% ) 0% (he Gy S Ablia) caal um (sl sy LS Jant dsnsd g )
A8l Laiy . ulS 890 Ailia) aic 66% ) 2.89% (s« 235l CBR 1) daf 3 50 Gl
2 5 abiall Lol ie ¢ Lai 22.34% Y 2.89% (o CBR J chia dagdal) WY 55l
) 2.89% (e S and () dniall Gl ol Lad bl L sl (e 20%
(Opent Apns Juzmdl a5 dgmnh Ny 20% 5 (alS 8% dajal) S5l aic 92.96%



Alard) 4l cilicalsa Gaend o Gl dadall W35l chlila) il

100 92.96

90 79.34

80 70

70 66

59.4

60 54.76

50

40

30 2234

mCBR 20 14.15

10 —2—89—. I

O - |
o o o <t [ee) <t [ee) < [ee]
- - - .| .| .| - .| .|
o o o o o o o o o
s g |8 2|2 /8|8 &§|°¢
z zZ zZ zZ zZ zZ zZ
1 2 3 4 5 6 7 8 9
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_Table 1. Subgrade soil quality. _
Rating Modulus of Subgrade Reaction (k pci) CBR Value
(%)
Very Good Greater than 550 pci1 = 55
Good 400 to 550 pei 40 - 55
Fair 250 to 350 pei 20- 35
Poor 150 to 250 pei 6-20
Very Poor Less than 150 pei =6

32 50 3 ( ASTM e D 1883 liaVl) Jesill LiyodallS G aaad ()a) dali (hay
( AASHTO T90-80 _LaaVl) 4salll 4y saaty cdygemnll Gulud) it Lo ciligdal
3 ol 65 o Liysidl Jead A a3 Aypeaal) Gulul) cilidal Ly ¢ lef 2aS 6
salall sually @l JleeY daball Zdll clivalsall o dag il 385 @lliy . 30 2aS (aclil
261 (2002 « jsually 3yhall JlaeY dalall dal) cliaalgall 5 ag i) cDlalsall 535 e
& AR il amy Aylmall Al Jagy cad) Jseasl) 25 o3 il o SN T

CBR J i Cas ¢l dila ) (uly) i Lo 88,8 5l G3ylall
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1.75 NP10L8 8
1.44 NP20L8 9
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Influence of Natural Pozzolana and Lime Additives
on Stabilization of Clayey Soil properties to be
Useable in the Embankment of Road Works

Eng. Ayman MZYAB, Dr. Talal AWWAD

ABSTRACT:

Clayey soils are widespread in Syria. Because of their disadvantages, the
need to be enhanced becomes more and more urgent. Enhancement of
clayey soils using mineral additives was well established in the literature.
Very few studies were carried out using the local Natural Pozzolana and
Lime. Syria is very rich in both; natural Pozzolana and Lime.

Lime, Natural Pozzolana and their combinations were added at following
percentages 0-4-8% (L), 0-10-20% (NP) Soil compactness, CBR and
swelling restriction were evaluated according to ASTM and BS test
methods.

Test results showed that the Combination of (L) and (NP) increased the
maximum dry density (MDD), but decreased the optimum moisture content
(OMC). The CBR values Owere obviously increased when (L) was added,
this increase was little when (NP) was added alone, Combinations of (L)
and (NP) additives showed the best results. Restriction on swelling
behavior of clayey soil clearly appeared when (L) was added, but slightly
when (NP) was added. The best results was obtained when the
Combinations of (L) and (NP) were added.



