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Abstract

This study aims to evaluate the effect of different compaction levels
on the volumetric properties of asphalt mixes applied on the Badr-
Al Watya main road. This was achieved through a field study and
laboratory experiments using the Marshall method. Samples of the
asphalt mix were prepared from the site and compacted at different
levels (25, 50, 75, and 100 blows from both sides) using a Marshall
hammer. The density, stability, and flow were determined for each
sample, and the results were statistically analyzed to compare the
effect of the number of blows on the volumetric properties. The
results showed that increasing the compaction level leads to higher
density and stability, and a lower flow value, reflecting improved
cohesion and resistance to permanent deformation of the mix. The
study recommends adjusting the compaction process in the field to
achieve optimal pavement performance and suggests further
research into the effects of other factors, such as compaction
temperature and humidity.

Keywords: Compaction, Asphalt Mix, Volumetric Properties,
Marshall, Badr Road, Density.

daial)
G clgialindy Gplal) el 3t 8 Lawlall Jalsall (g SliY) Caca )l 539a 03
dala anll Gyhy dexdiua) dlgall Lpwrigl pailaddl e S JSE g
QB ey EaluY) @l Sl et b oSl of L[1,2]eledd) cildee
Jlaal e A3l cila gial) daglie Gaundy cciluall Gl 5abys cAdlsell cle) il

2 ISTJ — Volume 38 - 1 1-38 aall — Al 5 o shell 30 gall Alnall


http://www.doi.org/10.62341/akit1003
mailto:m.Diyah@zu.edu.ly

International Scienceand Y Olume 38 2l Ay D 5 L
Technology Journal Part 1 daal - - “a

Al gl gl Ayl |STJ)\<

http://www.doi.org/10.62341/akit1003

bt cjgh (Byhall aoyldie B pasill pag cbad 85 .[3,4] i) dalgally 595l
@SS Lae caailly il Jie cclia)ll (an (4 5Sw ge sedn 3laT
[5,6]cberl) (s5in gl ey cchayl) Basa e sigall dalgall A

Lo cddlsgll clehall 3l ) gaie A e elal of ) Al luhall s
iy g 3 Lajiall el Laisy aghylly JSBU Cruall daglan e Gl ey
b e Luallal) Cloalgal) alaee e L[7,8]culiRi) doslie Chaag (paginl
Cildilly BESY Qais A JUle Ayl Jia ¢ JiaY) Slaall (g5hne wanl dujlina
[9TALA i) i alasS oyl

) @lslly dnpsnall Colaall il Loy ) dalad) e Lgiaeal duahall o2 aaid
Aahaidll & U Nsae Jiar o cdahagll o Goylal dladll Cagplall Jb Jddals
o diidal) dadll lbigias il didas ) Auaball Caagis (6]l (e Al
Bass et Dlae laash auig ¢llad 300 Aalany) Adalall diaaal) (palsdl)
i) pliall b Caa)ll

23l Clgls (aanall pailaadlly claall Jon ddgally ddaall Ciluhall (ady Lads
Glsd Al cmagl LAaleuy) Glalal) el e ocladl) LE cluhall e
Galiail ae ccldlly BUH ¢ Ul W 505 cleall lipa 220 83L5 of (2018)
Cgll LS L [7]cla gl Caa)l) daglia o Glay (et Lo cdsilsgll culel il
(st ol egpy) cladll dayla o (2015 vl 2e) suma & gl &
2al) claall (g calalall dalgsl) A3BSYy Alsell clehil) g o sdle IS i
[8]Sue e sebs dallaial e Jlay

5% Leg il gy laall Sha dnpy o suse Gilad iy ¢ Joall anall e
S gan Sl cladl) 538U e Al ol cAuglladl) AESH Gaiat (59
[10] adal) daglan Jie 4SS (alsall (any a1

e (ISTY) Al Laally aslall dlas 8 5)sdie cladyy @) ¢ ol Blaudl g
lalally Blopall gl galsall e Lalill Gy dilad) dgall b aui
T el Y1 el gaian] claall Jasi §yg pin Ao xSy cdalend)

3 ISTJ — Volume 38 - 1 1-38 aall — Al 5 o shell 30 gall Alnall


http://www.doi.org/10.62341/akit1003

International Science and ¥ Olume 38 and) iy plell li g )
_Technology Journal Part 1 daal i <
Gl ) ISTA7

http://www.doi.org/10.62341/akit1003

dblall e Glie pes &8 dus (Gitay e oyt el e duhall adel
Al Cildalgall (385 W yaamaty cdalagl a3yl 25 8 Glad deiienall 20l
0o Aoy 100 75 <50 ¢25) dabide bgise ol die cilinal) dlay & Aaallallg
Sl ol Slgins Slas Caagy Aauldll Jlijle Ayhae aladiuly ((igal
T EOA|

Silazally A gall

Jlag¥l 4S54 (e Aaiie Al Agle ol 03 aladn ) a5 tdale W) ALl
coms el bl i algal & Bilha (gl Eall jlén Yy sl dall
Or4 A iy cahia 1200 Gyor Lete S cdie ]2 jaiaad a5 rcilinll
LAl Gelan Glecal el 3adl C°140 8)) s dayo xic

A daae Glbyia daen Gliall bl JLiple d8phae it relaall Slaxs
- (G5iua

il Gelal Jlisle Sles BB (alE Sles ¢ g SH e bt 2 ulal Byl
sy el il Blha dags Jaaal Jle Glagas eyl

dalarall culai)

tAsY) Adanal) Al

Apaall o34 L Gulal) duadliag Basa s b dege Diles 8 1 ALY o8l Ayas

g el Jlea¥) Jenil Lgulily Lguitia (e 8B cland)) e clie laal Jods

andy Cpasinll (gine il (ilidal) ASlaw pand SlanY) sSll ciblid) Jedis

ccaliady) Caglas

Bags pail ) Cang Aladsiag Saie Cishd DA e i) Sl dan 40

bk daleal) ) L Ui il dale e (adlaialy Cra)l)

godhiall liualgal Gy dulins Lgia lisl) 331 s ) allgal) JLad) s tadgal) st

Apsigl iladatl)

i) e Lalshaal clie adadl Gald s les aladie) a bl 2 At

Asphalt ) lshul) sSIL cilial) s3a Cajdy (1) ) JSAIL maage 8 LS
4 ISTJ — Volume 38 - 1 1-38 22l — Al 5 o slell 40 5o} Al



http://www.doi.org/10.62341/akit1003

International Science and Volume 38 daad) Ay o gl At A ) ~
_Technology Journal Part 1 laall e — Q
A g o glall 4 o) Alnnal) I ST I/\

http://www.doi.org/10.62341/akit1003

0 LS il ol i 5 Comg il ) i dins inl s -(Core
(2) o ISl ase

58 el (2) JSA) maasy

o Sl lgamyat e Glawal jian paddl ) cilie) Ja sl Ja .

tie il & Clad) e sasie cilad) (9 rcliall Jilas .

5 ISTJ — Volume 38 - 1 1-38 2aall — Al 5 & glall 44 gall Alnal)


http://www.doi.org/10.62341/akit1003

International Science and Volume 38 2aa) Ay o gl At A
_Technology Journal Part 1 _\_\.;A\
e Tl ISTO,

http://www.doi.org/10.62341/akit1003

ol Aalia ) i) ASLew Ll saSLend) s -

Al (& Gaagiall Lows Jala 1 e gid) (sginall las) -

clayay JlaaV) deat e o) 5508 (o ST 2 dsliallg A5 yall il liid) -
Byaxiall 5yl

SlebaYl oy Coall Al magy Janie 1y e iy e dllatl) z3 e 3l
DI (gl lia (IS 13 AP

Cldaalgall 25LL5 ASLand) dillan o SEU Lguildy oSl Al zhat) dilee 2ay
g Cun ((3) o) JSElL ringe g LS i) daalal) (38 dlee S aacinall
saa) Zaall Gl (el dady 5ale () o Tam diidatig 3 pelacd) ugat Yl
Jand) aige ) danall (o Lialid) £alensY) Adalal) Ja Glld aey L Aalud) daall ae
Slo Aladl po ccllaladall 3is Laliiie ASlaws o) 521 aladiuly iy
Lale oy Alend) Aol cles Babue @lld Ll ol daslid) slal) da
STl o) sy b ¢(4) o) JSAIL mamsa o LS dgllaall ZBESH ) Jgemll
g pall A8l 3yl i - Laadd) 8 B3gally elsia) (g

dnleu) dadall i (3) <A mias

6 ISTJ — Volume 38 - 1 1-38 2aall — Al 5 & glall 44 gall Alnal)


http://www.doi.org/10.62341/akit1003

International Science and Volume 38 daad) Ay o gl At A

Technology Journal Part 1 Alaall et b s Trsbmeeg foaresd Q
A1) glall 4 gl Alsal) :

A Adanal) Ayl
(Marshall method)JLi L 44k

iaase sy Byhall )} B Slge avige 2 5 JLdple ug () ARyl 038 oty
Vo 5 il SV Aanylall _ag ¢ ol 5Dl Ol (g lians V1 8 20N
2 oig G Sl il aeally Leilggad Tk dalany) Ul areca b
5ading Ayl g 83iial) A0 Jaras JUijle et s & o[ 12]dkenall Ui e
G JiaY) Ladall aass ) Lpatll sde Caaghy LAalend) Uil oy asel
sl Cpugllaall Lty A3 pully atialy

thlara Jlisle il cfghd

Bsally Ly sl AlenY) AR (e de 3]

-l gall (goludia auygh lasal LilSoe ALIUA aladinly e dgall dala sdaddald) jucass
150 sale) dume Hha days M deay (S Gl (& Ladad) (i ladal) pdis
(Lo dapo

Nguailas Jlacal (51 By Lgidaig dlshacd QllgE & Lol g s ctilisnll juans
& a5 ¢(5) o) ISl mamse sa LS cilisal) o Jlaal) Lol rlal lasl
cll) el o 8ol aall ) daal) e s (bonsdY) il (ols

7 ISTJ — Volume 38 - 1 1-38 2aall — Al 5 & glall 44 gall Alnal)


http://www.doi.org/10.62341/akit1003

International Science and

Technology Journal
A, 5  glall 430 galf Alanal)

Volume 38 2
Part 1 Aaall

Ay o gl At A

Vot ] Sty i Tt S il

IST.A

http://www.doi.org/10.62341/akit1003

I

ugllaal) Cliaalgall o 4Bl ¢lacal AN aay Jadal) 28BS L HAEESH Lo

L) i) sl layig el Julat situll (st o

| fk

il silly it

Jslan A degungally s3galal) cilisall (e Ao sans

300+46 clilaay) o sigale Lie 1 Jgaa

TEST METOD: AASHTO T 147 — 65

Sampli
SAMPLE Sample 15/Feb
BASE COURSE 8 ng
Number: /25
Date
Sample Sample Testing | 15/Feb
46 + 300 Road
Location: Source: Date: /25
Sample
Sieve Mid
weight %Retained | %Passing Specification limit
(mm) Point
@)
50.00 0 0.0 100.0 100 100 100
37.50 667 7.3 92.7 85 70 100
19.00 2595 28.5 71.5 65 50 80
9.500 4582 50.3 49.7 55 40 70
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X

4.750 5582 61.2 38.8 45 30 60
2.000 6233 68.4 31.6 35 20 50
0.425 7391 81.1 18.9 17.5 10 25
0.075 8456 92.8 7.2 7.5 5 10
PAN 8668
670+16 to 17+100 clilaay) o die 2 Jsia
MAINTENANCE OF ALWATYAH-
PROJECT: Lab Ref No
BADR ROAD
DATE 16 Dec
LOCATION km: 16 + 670 To 17 +100
TAKEN: 2024
TESTING | 16 Dec
MATERIAL: Binder Course
DATE: 2024
16 + 670 | 16 + 880 Average
AREA TEST COVERED To To
16 + 880 | 17 + 100
TEST NO 1 2
STATION 16 +780 | 16 +980
OFFSET LHS RHS
THICKNESS Mm 60.0 63.2 61.6
WEIGHT IN AIR Wilg 1006.2 1065.4
WEIGHT IN
W2g 571.9 605.0
WATER
WEIGHT IN
W3g 1008.9 1067.0
SSD
W3-W2
VOLUME X 437.0 462.0
cm
FIELD DENSITY | W1 jVg/em’ 2.303 2.306 2.304
LAB. DENSITY g/cm’ 2.361 2.361 2.361
%COMPACTION 98 98 98
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. Request
Stage of Work: Base Course No- 59
Location: Km: 46 + 800 to 46 +200 ITP No:
Sampling Date: 15/02/2025 Testing Date 15/02/2025:
Set Number Set No. 1 | SetNo.2 | SetNo. 1
A: Wt of sand inside Cone & Density 1586 1586 1586
Plate (g)
B: Bulk Density of Sand (g/cm3) 1.452 1.452 1.452
Bottle/ Set No 1/1 Vo 1/3
Chainage/ Cordinates (km/o) 46+700 46+500 46+300
Offset from Center Line (m) LHS RHS CL
Layer/ Elevation ( No.1 / m from = / / /
0,00)
Depth of Test Hole (cm) 12 11 11
TEST HOLE VOLUME/ FIELD WET DENSITY OF SOIL
C: Wt of wet Soil from
Hole (2) 3846 4344 4452
D: Wt of Sapd—Cont. 2000 2000 2000
before pouring (2)
E: Wt of Sand-Cont. after 4038 3758 3666
pouring (2)
F (D-(A+E)) : Wt of Sand
in Hole (2) 2376 2656 2748
G (F/B): Vol of Hole (cm?) 1636 1829 1893
H (C/G): Wet Density of o | 2350 2375 2352
Soil (g/em’)

Aashyl) (ggina paaT 4 Jgas

MOISTURE CONTENT DETERMINATION
Container No 1 2 2 3
a. Wt of Container (2)
b. Wt of Wet Soil + Container (2) 500 500 500
c. Wt if Dry Soil + Container (2) 472 476 474
d. (c-a): Wt of Dry Soil (2) 476 476 474
e. (b-c): Wt of Moisture in Soil (2) 28 24 26
f. (ex 100/d): Moisture Content of Soil (%) 5.9 5.0 5.5
FIELD DRY DENSITY OF SOIL
K: (Hx100/(100+]): Dry Density of Soil | (g/cm?) | 2.220 | 2.261 | 2.230
L: Laboratory Dry Density of Soil (g/em®) | 2.224 | 2.224 | 2.224
M: (Kx100/L): Relative Compaction (%) 99.8 101.7 | 100.3
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GRAIN SIZE ANALYSIS OF AGGREGATE
Retained | Reta | Passi Specificatio
BS ASTM Weight | ined ng JM.F n limits
(mm) | (n) | em(g) | @) | @) | MIN | MAX | MN [ MA
25.0 Y4 0.0 0.0 100 | 100 100 100 | 100
19.0 Va 38.0 2.7 97 190.0 | 100.0 | 90 100
9.5 3/8 500.0 35.1 65 63.0 | 73.0 56 80
4.75 No.4 750.0 52.6 | 47 | 41.0 | 51.0 35 65
2.36 No.8 915.5 64.2 36 | 30.0 | 38.0 23 49
0.30 No.16 1297.0 91.0 9 7.0 13.0 5 19
0.075 | No.200 1365.5 95.8 4 4.0 6.0 2 8
Cilda)galls mslial) 43)lae 6 J g
Voids C Stability Flow
Va VMA VFB Fggce)(r: Measur | Corrected
% % % (KN) (Kg) Mm
4.7 13.6 65.2 1.00 22.256 2270.1 2.8
4.7 13.6 65.3 1.00 20.456 2086.5 2.3
4.5 13.4 66.6 1.00 21.023 21443 2.4
4.6 13.5 65.7 2167.0 2.5
3.0-5.0 65-75 >1000 2-4
C..a‘ll'd\ Jalas
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