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Abstract

This research is an empirical method for estimating the possibility of using cement dust as
an additive for sandy soil during the field compaction process. The soil samples were brought from
Al-Najaf city and treated with cement dust .Twenty test models were prepared and compacted in the
standard and modified mould of Proctor test. These models were divided into two broad series,
firstly consisted of ten soil samples, five from these samples were carried out at constant
compactive energy (E=355.5 kJ/m3) for cement dust (4 , 8, 12 and 16%) in addition to one case with
no cement dust. This energy is less than standard Proctor test energy. Another retained models were
tested with compactive energy equal to the energy of standard Proctor test (E=592.5 kJ/m?) for the
same percentage cement dust. The second series of models were involved ten models, five samples
compacted at energy corresponding to Modified Proctor Test (E=1197.03 kJ/m’) and other retained
models at compactive energy higher than compactive energy of the modified Proctor test

(E=2681.4 kJ/m>).

The results of laboratory tests which carried out on selected soil showed with increasing
compactive energy, the optimum cement dust decreased (this percent was corresponding to the peak
dry density in the laboratory) . In other words, the optimum cement dust percents were equal to
(4%), (6.6%), (8%) and (12%) for compactive energy (E=355.5, 592.5, 1197.03 and 2681.4 kJ/m?)
respectively, and the addition of these percents of cement dust leaded to increase in the maximum
dry density (4%, 5.3%, 17.1% and 20.5%) for compactive energy (E=355.5, 592.5, 1197.03 and
2681.4 kJ/m’) respectively.
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Gl aad g el ailiad 5 ) slaall LSl sl abiae Ao sy 3 5 (Cement dust) o) 3Y) e daial
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Ot s Adal sall (@ia3 A Bl Jlad) A ) 3 5 Al 4 55 ae e (3 oa e (e Badie G Lali ([ s
A pal s

Cian¥) e 5 sl sl Crianl) aladiuly Glee Ao b el jaall do ) il dlae A )3 238 (Yo 0 )5 LY
O Cinia ol la gadl) il sl 050 e (2%, 4%, 8%, 10% and 12%) i Wlaiin) cpiliadl S
o)l Jojl pllicai¥) gl 5 () 5 (C) ol cblaban 33k 5 S 5255 0 4be 5 Ciian) aladi

¢ Ansleall daludl A 58 5 5l allaeY Flall delia Jie cleliall (s 8 ladl Jia) o5 @l
3da ala ) Cianl adban (A raady A o lall jladly Jgan naa LIS Ciaad (Yo 2 9) 4y ) Ay jall ASLaal)
& aeaiall Jlall b UL 5 Cuienl) plias U] ashd o LS i o5 43Sl A8 e @b a5 5 izla Sl e i
5 hial ypag Uisle lala ) el W 5535 65 Gy Al j 50l e Bale () 4l gad oy Citan) ailiaal dpulall Ol jedl)
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(Lambe, 1951) el jle s il 5 (E=592.5 kJ/m’)( Standard Proctor test) s~kall
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(E=2681.4 kJ/m3) Modified Proctor test)
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Yo) LU 5kl o8 (592.5 kJ/m’) AUl Wi (355.5 KI/m’) o) s (Rpum Vo) ) 5 kil 23l
e gl Hshall G pand Al Lan (oubdll S5 0 pand QI8 5 A8l Jletind Al (B ARk 9 (R
(E=2681.4 )l el musi o<1 5 (E=1197.03 KJ/m’) Josll 48l U 5 ke )55 4y jum (25) il jun
OS Wla 8 il pall 2o ) lalie ()5S 0T @l puall sae) Bida JS (B e 071) Sl e (85 Leie KJ/m)

(Y ) Ay o gall lial 00 )(Sub base) s & Al
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5 (3925 kI/m’) 5 (355.5 KJ/m?)  dasd) @b s ob sy odsdl dedl DDA e

DLl dalaa 2 il el S o gas R il e Gailadl) e %Y (2681.4kJ/m’) 5 (1197.03 kJ/m’)

Aila) A0 (g 5 Agmplall 45 pe adali die 5 S 5 ) sy il i)l LilesS O AT ey Anllae e

Jaallda o e 55 Y Ul 5 adial) AN ARSI o 55 Y sl ibasS o a5 (16%6) da e Sl Gans e
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Jaa Al vie Caal L Aeaiiadl 45l (0% ) Sl s simall 5 (1Y) Adlad) ZAUSY (s 4808l a0 (2) JS)
Reduced Standard Proctor )E=355.5 kJ/m’) bl s  gand & deriudl Joal) &l Ga Ji
AU 1) Gy Ay slase lS ALall A8USY ) aa 5 (8%) oldie Sile (o sime die 43 Baadl siall JS& ey (Test
A o 08 G Llo )l 4 3 Jeand ANA) oda 5 48USH 3 5aly) Jeantd b day5 «(49D) e s sina (3 Ailal)
(Nashat, 48Ul 0 Qi) ) g2 Lae Leie ¢ jaS Gluaally Jadias Al oda 9 4 il ilisy Jaist slall (40 5 piaa
el BLal Ji) Al (s siaal o5 (1,78 g/om’) o st dila GUS ol o 255 iaiall 138 a5 1990)
(12%) » )45

S 13 Ges Al ) i) e (e (4%) A8lals ae Jpanldl &5 A Jaall Jade gy (V) JS
salaall ALl ZASY Al o JaaSli s (12%) 58 i) Al (s simall s (1.779 g/em’) aliall dilad) 4660 o s
Al 3y 40aS) Ciianl) e A8zl Gl i lae Crianl) e dila) axe die alaal) ddlad) AESY ) Gy 585 4 glse ()5S0
Akl g Jas A die &y il die e iy

s 2 (176 glem’) b (4%) oo e s sine e dalad) USH ad of () S e Baal
dadlly (1,79 g/cm3) s A AAUKY) i ) @l 2y (1,758 g/cm3) &) Cuaiddl (8%) S Sl s sl
(8%0) Apnsiy i) L Adlia) Aal _alaall A8l A8ESY & 5 1Y)

(12%) Fesits cian¥l e Al sie (%) S (s sinall 5 (Yg)Adal) B (sl a5y (0) S
elall i) die Bala B gy 5 Cunidil (4%) S G sine A e Al LUK dad G Taadl JSAN 138 (g
Lai el (e ddida () (g gl AU 01 35 a3 (e g el Aglay 8 A8La) UKD 8 (aldasY) Caan o) LU 5 (8 9 Yoy
o~ ol Ayl o S Alla Jap Jasd Abe 1 Ayl 8 ANl ol Juanip Lgie o Clual) @l K55 4 i) Gl
Ao ol ) A8 U 2035 (12%) ) Sl ssisadl 3305 2e 5 (Singh, 1976)(Freely draining)
(16%) Y Sl (s sinall 330y 5 e ALl ZASH 2 3la Jagod Jumn 25 00 5 (1.851 g/em’)

(1.765 glem’) ) sase oaliall Zalad) BEL (o 335 (16%) ) Lsosa iiand Sl A Aila] e
el Jle s gen] Aa ARSI dad paall G 130 (6) GV (2) JSEY e (12%) soldie Jla (s 5ine ie
Adla) crian) e s (e B 6V il 05K BRI L) s sinall i O AT ey (12%) e 5 sime tie ) 5S5
ke (e dss I (Maximum Dry Density) (oaksal) 28l 28050 yaas o5 43l JSEY) e Talaie) 5 el
S e (12%) Ciand Jle daws ) easy 5adY) JSEN(V)JSEIL Leann i & 5 Legin A83al) Caany 5 ChiansY)
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oS abial) Al AU o) Bad heu) e sy e Als b L (1,85 glom)lalie el dls
L Jas vie 5 (12%) Aoy i) Jlg 3 5n 52 (49%) Aamsiy 03 3) 28 28N Gl o e oy Lee (1.78 g/em’)
AU a5 S of AT ey 8D Gl B A el citand) e Al iy (E=355.5 kJ/m’) iy

(4%) o 3330 B 555 (12 Po) Apmsty L) Ailia) die ()55 Citans¥) 5l Ailia) Aais (salial) Adla)

1.78 1.80
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‘Water Content (%)
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Water Content (%)
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1.85 Cement Dust= 12% Cement Dust= 8%
%‘ %‘ 1.78 4
2 1.80 )
i i
é 2
a 1.75 1 a
E E 1.76
1.70
1.65 T T T T T T T 1.74 T T T T T T T
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Water Content (%) Water Content (%)
(12%) il Jle Al aie Jaadl Jiada ;(0)< &) Criawl e 48l die Jaall s ;(i)< I
1.86 1.80
E= 355.5 kJ/m3 Reduced Standard Proctor
Test 15 Blows
. 1.84 - Cement Dust= 16%
E 1.70 4
: 7
>
Z 1.82
Z )
2, %’ 1.60 -
g 190 2
£ 5
é 1.50
1.78 4
>
1.76 T T T T T T T 1.40 T T T T T
0 2 4 6 8 10 12 14 16 4 6 8 10 12 14 16
Cement Dust (%) Water Content (%)

(Va)max. —edaxl) A8l 280N sy 283 o(V) Il (16%) “iiaml e Aila) vie Jaal) Jaie (1)
ey e A 5 g aaall Jaall aie (e da A%l

255 § I T/m3 s d6l aie
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(592.5 kJ/m’) 4 sic Juadl inia o Ciaw) jlé dils) ili: (4-2)

Jaa il e 4yl Ll () W) AN, (0%) S ssind) o il mas (A) JSal
o=kl Janll st 2l Jici 480 @lli s (Untreated Soil) el ju 4l o5 (E=592.5 kJ/m’) s
xe 5 (1.81 g/cm3)'431+5\ WS ol o Jsasll &5 (asdll 18 e (Standard Proctor Test) 55
S5l el pandll sale) ai g & i) ) (49%0) Ay el Lt Al) a3 Ladie 5 (8%) olaie Jisl a5k ) (5 sine
el Hlaia 15 (1.8501 g/cm3) () Al 3 ) amy ala ) A8l ASUS () eaa gy JSED 138 (9) JSAN e J sanll o
o2 & ot g Al Ayl e Q8 S S 98 Giliadll cunand) e of e lae (2.22%) Ay ¢S 334 30
Sk sas pe e (8%) (ssluia 058y Jia¥) Jlall (s sinall G Jaadl (3) 5 (A) Obilad) (SN (g Anal 1 5L 30
(4%) A8 Ay el Hle 35a 5 e

£ ) ¢gan Jaa D JSal 138 (pe 5 () ) SN e Jsanll 25 (89%) () Ciliaall cuiansyl) e dawi 30l 2ie
oalaall Al A o el o el 038 5 (Yiax=1.905 g/em’)ied oail ) dosi o ) Ailall 28ESY 8 b
Jaall Al s die (4%) Aty Ciians) Lt Al lple J saall 23 A

Vmax ) g (oabaadl A8l A8 & of ) s gald 4 i) Y (12%) Lldiey el Aila) wie Ll
@) 5 (16%) domis Ciand Jl Al il iy s (12) IS8 W (11) U880 e WS 5 (=1.81 g/em’
o 58S 5 ey e e 35l o e Jales (1,775 glom®) o) oalinl) dlal) G0 (lais ) ool
(il Jaall e b s

5 dagluie @il (8%) e S el (Optimum water content) Jie¥) Sl (s siaall Ll
(8%) ) 4 s

Coanll el e A man @l 5 (13) dLEl (O (Mo JSEY parli o
fa o il (Say JSEN 138 e ((B=592.5 kJ/m’) das 38l xie 5 aliall d8lal 4360, (Cement dust)
Jaal) iaie dlans Laa ol il o3 5 (1.8501 g/om’) L lsia alie s AUS axs (496) 0 lsia ciand) e
38 &gas LA (8 %) oty ian¥) L A 33l 2ie Wl ¢ (Untreated soil) Jball daled) e 4 53 Al

(5.25%) Jias palanl Biladl B 3535 Spom Y 531138 5 (1.905 @/om’) sl palaal) Bl 2l 3

alanl) A8l ASUSY ) 4 slose ()5S adaad) Adlad) A8USY G B o) ((12%) Jlaiey el jle Adli) aic
LB Rl e ) A e oadaed) Adlad) AEESY 8 50 5 A of 6 Al ) Cied e Aila) s e
O dpnill 038 e abiall A8 GUSH AT s (16 %) () cians) e A 3343 ae G yha 3l Ja cadaal) ddla))

(Ol Al e ciliall) e dsa s ate die alaal) A6 ABESH e JB) () 5S5 s
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1.88 1.84
Standard Proctor Test Standard Proctor Test
25 Blows 25 Blows
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