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Abstract

Sandy soil, which has structural problems such as collapses, and its worst
behavior is mechanical, since it is characterized by the small size of its grains, the
regularity of its gradation, its cohesionless, and some other problems of erosion
and weathering by various natural factors such as wind and water. And due to the
fact that sandy soils of various types cover large areas in the Jafara Plain, Zuwara,
and coastal Tripoli, where various projects are being implemented in these areas,
which are distinguished by their geographical locations and wide areas.

In this research, soil stabilization will be addressed using quarry dust, as rock
or quarry dust is considered a residual of the aggregate manufacturing products.
Rock dust was added and mixed to that sandy soil in the following proportions (1,
3, 5, 10, 15)% It improves the property of cohesion between soil particles, making
it more stable and able to resist erosion and weathering factors. The laboratory
results indicated the possibility of improving the geotechnical properties of the
sandy soil, where it was found that the ability of the sandy soil to compaction
improves by adding rock dust in specific proportions to it, and as such, the dry
density increases with the increase in the percentage of the added substance.

Keywords: sandy soil (A-3), quarry dust, engineering properties, dry density,
California Bearing Ratio.
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N 10
9
3
~ 9 4
o
=
@
o]
> 4]
S
=)
E ® Col.1(QD)vs Col.2 (MOC)
Q — (x) column vs (y) column
o 74
OMC=9.9-0.18QD
R=057 R
Eng. Osama El-hisnawy 10/10/20
6 T T T T T T T T
0 2 4 6 8 10 12 14 16
Quarry dust percentage (QD), %

(OM.C) Y A gsinad) e (QD) alaall [l o Hil: 8 U<
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L sl Jaad dpd LAY 6-4

i3S Bale 35 (California bearing ratio — CBR) LijsdlS Jaad daws jlod) x5l

Cua e (Sub-Base) seludll ululls (Base) b)) st dadlal (Index test) (g)las)
(Stiffness Modulus) adlall Jeles Jsa 305V il sleall

Ol e Lol 3 Al L)edllIS Jaa Ay (8 ARG 400 Gljdte o oy 8 Jsoal)

L) (51 sy (il Bl At 8 b l) Ayl Ay (3l Ay (g LERY )y ol

dadlas ()33 Ayl dikaise A3 (CBR) LiysillS Josi ds af 1 8 Jsaa

SWCEURE S Slasyl & a8 A Ganl
L5l Jand s "
L"‘l’sfns I:Penetration [kN] d)";:d\
(CBR)sottom [%0]
(CBR)Bottom [%] LﬁJL‘-‘*\;ﬂ Jail) g_;"'”l‘:.‘d\ Jall Yn [mm]
62.40 5.01 13.24 2.5
67.02
71.65 8.60 19.96 5.0
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Jon s ln b Lagiala 5 03I Lanaly ) (bl e guinss oloanl 10 59 (IS
ARSI

36 [ T T T T T T T T T T T ]
[ California Bearing Ratio (CBR) Standard Curve 1
32 y
= [ ]
= 28r ]
w” i ]
- 24 .
2 I 1
3 [ CBR Plunger Diameter = 49.5 mm ]
g 20r y,=25mm&F, =13.24kN| ]
(S [ Applied Stress = 6880 kPa | |
Lo16p ]
[ y,=5mm&F,,=19.96kN | ]
12 T Applied Stress = 10372 kPa | 7]
1 1 1 1 1 1 1 ]

2 3 4 5 6 7 8 9 10 11 12

Depth of Penetration, y_ [mm]

Jid Al b 5yl 5l A cligal 485340 JEY) 5l dlenall i) axy 1 9SG

.(Load-penetration curve) Gliay) J& Jais bale aud ADka)) o2 A5 Al

CALIFORNIA BEARING RATIO TEST — PENETRATION GRAPH
8.0 T
) I (R I -~
7.0 ~
6.0 - | \
. | |
£ so A —
= ‘ \
S . feaadasas ol S
= 4.0 A | 2
= v ‘
= H -
(22 [ -l
@ 3.0 H - e d -
— 4 . |
a2 [
o 4 '
& 2.0 = :
1 : |
1.0 e H
.
> .
. : |
0.0 2 !
o 1 2 3 a s 6 Z 8 =) 1o 11 12
Penetraion, mm

(Lmayall Aiall) Gggdall 250 SleeY (o)laaY) 3] g6 Jail: 10 JSS
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L sills Jand A o Bilaal) (§oame i il 7-4

Aadlea) Akl Al Cilisn) (S0AKED-CBRY) 8ypaball LiysillS Jan st ilis ey 11 J)
LipsadlS Jead A (B30 ) @l s Cua %155 10 <5 63«1 caniyg Blaal) S
i Rl 8 il ol 138 5 Glall dall (3 (e %5 dand ia el sanse uns 333
(15%) xic ad 8l ) Joss

120
Relationship between quarry dust and CBR
® Col.1 (QD) vs Col.2 (CBR)
(x) column 1 vs (y) column 2
CBR=69.0+4.6-0.43QD?
100 ~ R?=0.65
[ ) Eng. Osama El-hisnawy 10/10/20
=S
= °
o
m 80 A
(=3
® o
60
°
40 T T T T T T T T
o] 2 4 6 8 10 12 14 16
Quarry dust percentage (QD), %

(Soaked-CBR) dws e (QD) alaall jle caw iz 11 U<
Soaked-) (C.B.R) af & daualsll ol W ety 11 JSal 8 A sall 48Mall (DA (g
LUyl delaass (Non-linear relationship) ha e ade 4 (CBR
Lndigh asl) aal e (CBR) dalas oS! ki .(R2=0.65) xua (Regression coefficient)
Cua)ll Glih aeai & deadiuadl Geotechnical parameters design Al 4 salls
ool Ak 3sa aan ) AiLaly (backfilling material) aa)l 8 dessioall dgall s5a adiiy
Al e e 5% daw el (Sa A (Sub-base) aeludl ulaY)s (Base course)

il cligdall 3 alaanud JiY) Al o (Quarry dust)
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- Alaal) L Ll A dikis 40 (Soaked-CBR) Lijsidls Jaad o a1 9 Jgoa

Dbl A

Jaial gl 15 10 5 3 1 0
(%)
CBR

AASHTO T-193 | 47.36 | 56.75 | 94.67 | 85.36 | 66.05 | 67.0
avg. (%)

cluagilly clabiiiay) -5

Al Jalaall Joasil) Sy Lele Juaniall Alaxall gl P& (0

Poorly graded z sl causca (%92.0) loy 45 oo 5l Auhall adse 3 45l Canea
Non- plasticity 43,3 deae 435 a5 (%3.1) Guall (e s AL Lo s

SP: ] USCS [A-3] AASHTO Jis lesas SV Lalaidll ligla Audpal) g 3 45l o,
.[SAND Poorly graded, non-plastic

Aahll dse 3 Ayl dila A0S il o e Sl Aul dilaie b Lol Ayl eles s
%10.6 Jiua) il ssine xe 1.9 ton/m® L (oullahyd) dilai)

dils A sl o Jde xSl alad) Glan cadd)l il e all Gl dla clad) .
Qs e P15 A vie maaly JS jeday aladdl Bsmase daw 304 ae =il (MDD)
cgpmall (sl A Cly LIS (OMC) Jie¥! Sl gsinal) (il Jiags cilad) Jo )l

a8k A i Al Heaaall ley dadledl) 3)serall Li)sfllS Jaad A LAl &30
Agall ( Jel@ 2smsl Aagi 530 038 iy shaall Gsmae 0 %S s s (CBR)
s 8 Y (Y ALYl L Sl claally elall (e o a5 dally DLl A

(Y1) Ay asaall saag

N
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iagll ol aladll Gsmus cauiy (Soaked-CBR) 5)seiall (C.B.R) ad (g 4Dl juin . g
L5 e Lo sty ooyl A5l Galall 360 e %5 daws die Al A5l cpeatl JiaY)
o2 e liali; (Base Course) Lajpe (ulul 5 (Base) Ll 4k dalla dalled)
i)
Lpphall plad) e dslad) b Jies daals 4y lalay) W jalaall clilie jm sale) . )
St Aaaay Al e alial) 3 anliy Lea Cughill aaa iy oS0
ds Adped Ll SlesH S5l a3 Gy (Collapsing soil) dleyl) ayll sl v .-
Al adalie 8 4l Aide dlaw aaiy clgd (liyylly ulag) ) ~SLeY)
clulall Zaslaa ad yaail @y direct shear box iludl (adl Geuia jlid) ¢l WL
ilus ow (Angle of Internal Friction — ¢) sl diiay) 4,40, (Cohesion — C)
sl Jraaill 35081 @) Chuagiy Aafigal) COladl o Wil o dsanl) (il Sl
A zsanally
bl
Alae Lo lia i pladinly Lnped) 8 48,80 dakidl 3 45 s talld aes) dilae [1]
122013 gl i jall ASlaall c2gh lal) daals —dially dinal) tin aud
sl dia ol hjlaall Goae Jlaxinly cydal)l Cugil 38 pund e e jew deal  [2]
22015 ¢ Ghall. sk ¢ LSl dmalall —cle LaY ),
astall Jall sgadl (bl Ailaly (A-3 ) Al Apusigh Golsall Gt 1G5 3sdse gxa [3]
ce 2019 bl =4yl ),
Sl Jdatll laal ) ASTM ((alsall 5 ey LU 4845031 dmaall ] [4]
19 e3all, bl jlaal 5 ysaall 5450, (ASTM D422-63  [5]
1981 [6]
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ASadlisa diday clagadl LY (pladi s gsliall dese daluly Gaall gyl duaallae 2 [7]
22014 /6 [ 8-6 ddsll sludly 5l dleal

Al S (ssiaally AESH G AR Las) ) ASTM (sl 5 colylaadU 485561 dpeand)  [8]
19 1981550 sl jlasl 5 jsaall 5 45) (ASTM D698-00

((ASTM  LiysillS Jaeat dpsi Hlia) ) ASTM ( dlsall 5 culpliad 455631 el [9]
1981 19¢3al, oLl jlaal § jsanall 4 453ID1883-99
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