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Abstract

With the development of heavy-duty truck and severe investment conditions (high
temperatures summer with low stability) flexible pavement suffer from permanent
deformations which effect on its service life. These loads condition such as in harbors,
require the search for other pavement types with high durability than conventional flexible
pavement. Rigid pavement has been used to improve harbors infrastructure and consists
mainly of reinforced concrete slabs, as it is known that this type of pavement is more
expensive and requires periodic maintenance, especially joints. Roller compact concrete
gives good efficiency and performance to support a heavy trucks and special load conditions.
RCC with high durability is used in construction of surface and supporting pavement layers.
RCC material is applied using asphalt pavement equipment (paver, roller.). This pavement
is successfully applied in the case of low speeds, heavy loads, airport pavement layers
construction and in construction of storage yards. RCC provides a cost-effective solution for
pavement fast construction and low maintenance. This research will evaluate the use of RCC
pavement in construction the pavement layers of exit area of Tartous port with heavy trucks,
where the pavement was has been studied and analyzed according to the international
methods design finely its characteristics and its performance has been evaluated.
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allowable allowable
stress ratio stress ratio

repetitions repetitions
0.41 465000 0.56 9700
0.42 360000 0.57 7500
0.43 280000 0.58 5800
0.44 210000 0.59 4500
0.45 165000 0.6 3500
0.46 130000 0.61 2700
0.47 100000 0.62 2100
0.48 76000 0.63 1600
0.49 59000 0.64 1200
0.5 46000 0.65 950
0.51 35000 0.66 740
0.52 27000 0.67 570
0.53 21000 0.68 440
0.54 16000 0.69 340
0.55 12000 0.7 260

C,.u.u.d\ Agay) i s ¥ PEJ Jeaadl



(gl Gye b Cinayl) cilids pLid) (b alsally diial) ¢ giad) p)adied) audl

L) /
22 v ~d§>J ,/
N
~
£ \%Q0 d = 1 ]
rSad / T ,_/ i / 1
H L
5 16 / | / - / /‘/
- L) A
% 14 // » L ,/‘/
= %/ L —
12 - ol //
» // -] /\m‘he//
I ? | e N -
. /. PP AP P S
/ -, 7 — 50
S — = < P% j S KoPe
\8/ # # -f’/ \0 o
Tire-contact in.

Al Jalaa dad 5 1000 Ib U< 7 gancall slga¥) ) SEYL Adal) dSLaw yuaal @ ¥ a8y JS&Y)

SRR
) -\'\'\\' VvV
\ \\ // - E
N
E I St Lh ,-"X%\)i/% - _- | 900 g
ol OOOKR BEE - 2
; - -éﬁ%éfwmmé
H /”@J/%\\ - |
b 0 AN -
v -/,;;{//- \ \\\ w
80 %Seq;.lenmttna,stﬂF' - \\ B -
) P = dual-wheel l0ad ' \ ' 200
Dual Wheel

[1] o9 oMsd Algand lai Jladl) slgal) Jalaa: ¢ by JSA)




Tartous University Journal. Eng. Sciences Series 2020 (4) 34l (4) alaall dpwaigl aglall  dsalal) (ugh b dasls ddaa

s ginl) ddalil) e’

4 Johaall cApdall ASlecsy aldll apecall (339 Aislladl) halga¥) (o5 ) Augiadl ALY pecss
ACI-330  wilillie 335 Ahlal) Jate © o) (KA1 o 5 Allal) preca b dadiienal] lsall (allead
G sl s 8 Crnsial A A8 Al S 5 S ES) Gagy 3 el ) 1 5 G ([6]
ol s eld) s e Jalil) s e dilial Crendia) Gun 2yl Jagyd g 2D IS dupail) sda 8 aadial
- [91adala]) paeat Ayl Les %) Loy creadial g Darcem 110 Type Ga 5 bl

O i Cus dpalaeY) AHESH 3aas ) g 9o Ghy Al sl das waan 5 Al i Y)
o5 O 5 o8y Jgaall ) %0 Y Citend Lt g T anefaS 2,32 dualael 8BS Gils ) 5 5.75 dGal dashl
cSlial) jacaat Jabie Gan Va8 JSAN ((Aashll las CESD 5 ol Y aes cilaglaall Ao

% V&) Adide Ciiawl sy g AueY) A 5 A0 slall dusi pa (gl daglie dad aa Ll
e dpadl bt Gl daned dasliall a3 6 a8y sl G

s i | OdA Jay | el day Jalial)
100 2'( 50mm)
99 1
1/2'(38.1mm)

91 1'( 25mm)
59 3/4'( 20mm)
2.03 100 1/2'( 12.5mm)

0 65 100 100 3/8'( 10mm)

0 4 73 100 NO.4

0 0.90 42.53 99.70 NO.8

0 0 30 99.59 NO.16

0 0 20 97.4 NO.30

0 0 13 52 NO.50

0 0 10 19 NO.100

7.53 5.20 NO.200

 — i ' oy o S
20.2 20.2 Oasad) Gasl
2.79 2.78 2.80 2.72 $SF Uy
1.37 1.39 1.64 1.52 > O
1.29 1.70 4.21 3.66 il

(A panall) Lipdal) Magia cligaanl) )i : £ ady Jgaal)



(gl Bye b Cinayl) clids oLl (b (a)aalls el ¢ giad) ladie) and

7.4 6.8 5.7 5.1 4.6 dugh

2.273 | 2296 | 2.321 | 2.308 | 2.249 | (Kgfem?) ditis

ALV daslaal
(")

%Y Ciiand duai Ja) (oo ghall lad CUBESY 5l v any clagliall dad 45 1 0 aB) Jgaall

183.7 | 194.v | 293.6 | 205.v | 168.7

Al Al 3 ¢ gl dualid) ARl aai 1 o8y JCa

)¢ VY Ve % ciaud) dad

¥V6 293.1 Yio | (Tauf&S) all v daglial)

JAsalic V) AU aa Cian) Aol bt Al Vs ilagliall dad s 2 N ad) Jgaal)



Tartous University Journal. Eng. Sciences Series 2020 (4) 34l (4) alaall dpwaigl aglall  dsalal) (ugh b dasls ddaa

100
90
80
70
60
50
40

% lall A

30
20
10

0.0 0.1 1.0 10.0 100.0
JEGPA |

diualgall 393 pa duahal) B aaiiucall duigind) dlaldl) g5 : 0 o) JS&)
(A Wyl Jase) Aaludl i Ty
Jaaal e dilaie bl dae¥) 5 alaall dail Goiall pul Ui pailadll e Cagill Cargy
Ve [~ &;L‘M:\ k.?j‘)m\
o Suall DlelaV) g8 Jiaa (& Adala) slael o5 -
Al 6 dale i cilllaie ualid @l L) 8100 ae alaeY) -

Ll &5 Cus RCC alaalls ddsal (ygiall Ak i A Jaal) &gl paiad cpaalil o Y) das -
5 Ameal) Jag il el Lo dalud) bl cilelu ¢ aaat 5 duhall Ly z ) ad pe 250l

LAoel)

\RCC ik 3 J& alod) Bk i 5 Jaad) e slcl -

e\MbﬁJ@he&MMuu@hgﬂhéﬁ;ﬁeﬁauﬁx&u‘,'l\gﬂ\iyﬁe]&g;
bt dcmye ealgh 2t 5 Ll 28 e elgiV) des dilee (S Luliad) Caciy g5l Cies ) &)

il Sl (e % V0 ASlans GELSY) oo Al colil) Glaind o 1 JS ddl) cbillaial

S LS (£,Y ki clyia) Gall dap (e SEIAEKH sl Bl 0 jee e i 38 S -
& cun (o ASLead) RS 5 Aaglaall) Miall Oginl) (alsd aad Laao Al Ve e il 34
Osil) AES 5 Lalealy) daslie 3aa3 5 a5 ey ¥9,0 a5 L) Adanssl) ASLed) Cnas ccyja Vo 33

wé&‘&;u\éuhc«abﬁuSQ‘AéJdmh@AyﬁLQS eﬁ\‘/\ Aee gV e Lo
3.8 MPa aV e o alaaBDU dagliall o)) (N dojaill 5ol § laniV) daglee mast 23 (ghll



(gl Bye b Cinayl) clids oLl (b (a)aalls el ¢ giad) ladie) and

30

25

20

1 15
10

5

0

2.350

28
10
7 S
290 300 310 320 330 340
Y(a.ua /é-aAJGAX\
Cha)l jand s alaalls il O gl Jalicaiy) Laglia ok : A by JSa)
28

10

2360 2370 2380 2390 2400 2410 2420 2430 2440
¥ &S - 43S

ol pead lad alaally Jalall (sl ABUS : 4 Q) U<

3kl & gind) Qe 05 i (e ) L) Aie )

oashyb — dySeal) @lelady) dilaa B daiginl) cilalil) 340

>l



Tartous University Journal. Eng. Sciences Series 2020 (4) 34l (4) alaall dpwaigl aglall  dsalal) (ugh b dasls ddaa

i 7
B s T L8

el (e sl JB (B GLALAY alasiu 3400 b Lasiioaal) il i) ey

-
/ ) I..
‘ )
=
_~ e
7

Ussal) aladiuls b s Hala JSh O gind) a9
dihall ) 9 ol V€ OJy slealal)

w5 s sl e Joanll duhalaall Aasalls & ginl) @™

. Bdlia slgi¥) s ¢ gl Aliall (Al) a)adin
A gi i)



e 2 (gl Bye b Cinayl) clids oLl (b (a)aalls el ¢ giad) ladie) and

a

o "j.
) J5ak ¥ Ol see ) paieall cuhil A2 dbblaall  adadall ek

g : 5 . i g +
) el 1Y sl e el 153
(Ql.cl.u (JM\QM\G&H
”a PR,

9 sl O gill Glal)
3 T

bl Mial) O gl did (e Al il das)
i) patlas sl Aa) culaill
Al M) Cual) 3a5 Jalya : Va8, IS

Mial) O gid) A (g digiull clpjadl 33

Osinl) e Jaiida Al JLgl) phaw O i) Al Jakal) A
A2l 3l ¢ giad) daslia a3 1A 2By (A



Tartous University Journal. Eng. Sciences Series 2020 (4) 2431 (4) dlaall dpwsigh aglall  dalal) (ugh b daals dlaa

kel O gl e Bagalall Alall Cillai¥) duali: 4 o) JSY)

dial) Caayl) ) ands

o ) s 5 gyl lyad 5,800 Janall e Jalaally 3isall (ogiall a3 (o (spemil) 8201 Ciags
dalat 5 duly 5 lapsh o clasdnll Hsels Ldlhe aniil) ey cag Ve jee e g 2 e am VA 550 2
AN lialal g je mlowd) das Chea)ll jgea) ¢ JSAD (L Aasid) 2l asd I Jsaasl) Cings il
Glialdl) e didaall JlaaBU las B daglia (pi cheayll mhace d8lye g 82alie (3o 9«2 (0 pga VA 2
O o cdoadan ciliadn o) Laal J b g (b A cplan Laldl) Ages ) caa)ll Glagds gl seds Gen
(11 48 JSal ) lgilsn can)s 5 lgmmnst goial Alin] ignme Joalsil




e 2 (gl Bye b Cinayl) clids oLl (b (a)aalls el ¢ giad) ladie) and

dilen) diganas \gika g8 Jualgdl) Alla Liilow) digaray gika m Jualsdl) Al
RCC Ciayl (& Jualgdl) 1 :11 o8, JSi)

lialall e didad) Jleadl lan sus Aaslie Lell Chapl) (8 casy 1o eny Ciua )l Alls pnl e
Byraa Loadaws (3528 oels Alaadle o5 38 5 (VY o8 JSA ) (@lhisn) Caa)ll &y o clasis () Hseks s
25 (OF ) IS ) Lol la g daaldl aall 8 Sald Caayll (1o Bppmnall (SLY) lans G g L)
3slad 5 Osial) 2y (8 bl dami€ aal s o shliall (me b @libl) Gu GLail) Ciac e da3l
Eiganl leie Aol Sl 5 3al) i) Ggil) G Aiall) B3adl 35laT Y o) a5 Jaad) Alad) L s gacsal) 50l
YRl Aie dlSa Ay Al eeb o) Olies i)l 3 B digas Cuiad Gaas Lo 1y b Jeald
dpngle e Jagydy 38 38 Taas dalaial) o3a b aaieed) Osill o G (i Amlacdl ARl e Ya) jelas
Los Gl Dy e IS5 038 Jaa5 o 5 4l Concal Lo ((Jalal) By (g 03t e cilelee DA g 50)
LhlaaY] il dee X Y] 138 5 ogiall aall el ey

(s 1+ ) hayd (3hlia cld) b o) Alla 21 Y B JS)



Tartous University Journal. Eng. Sciences Series 2020 (4) 2431 (4) dlaall dpwsigh aglall  dalal) (ugh b daals dlaa

Bagana (L B Ay dalau Goid jseli 1 1Y o) IS
Ligraa 58y Jo¥ il oo Aaili ciligeea Ao Aol VY il 38 Cioall 25 8 Aaadlall
O galal) (gl D e Alaally . (Janl dadl b el € (e Yoy Janll gige ) sl Jlad
Gl M) 5 Alalall daaasall Cola sl L Cany 5 cchomyl) o gl 1 b B 25 Bpaal) il
Aalal) (L Jilas 5 Chaa Bl Alla auaad Ja) e el ysal) Ayl i Ciay WS duuliall Akl
Aia) Be Gara Laliall CWLY) 5 RCC g alaaiuls dabiall iyl il dlec Cadd cnlansY) apast]
aldll S e 55 ol (gl Blie 5 25 AU V) S

D Gluagll g alalitiud)

AL lalid) 25 A dklaie d Cheall Sl Ll 3 RCC alaally Sl Cos ) alaiias) i )
il 5 aailiad anli 5 Cia)ll 25 2 5 aallad) pranail) G By Ciaasl) Al S G ughaska liye 0
capanaill Cllliie ol 5 By Callaadl) g Jakall Laslae (b Chapl) anen (o i) Al iy jall il s
- Ogidl Ay ek 5 Apagl) didae il Aaii agy YA 2 jenll ae A3GSD) Aol oLl Alaadle ae

& Cua ALEN clialall e dadaall JleadU Tas sam daglie Cojglal Caoall el 4l ddee =Y
e Ladaw (3588 Hoeh daadle pa )l Ay o lagdi gl joeda pre () 5 am VA 0 g s zleddl
bl Caa)ll Dle Ao 55 Y Ogind) 255 ddae B JA e 430

e iyl b Crn )l il e oLl Bale abeny Las Alle daglie paibads RCC Caayl) piayy =7
igoll) — ARlS Aal e Yied Hla ey 4 WS ALEY cilialdll g5

Coagy aiali alat 5 Chea)ll @lslin aaat 5 Lclial) Libuall eln¥ &5l 5 Spaicnal) LDl (age—t
cOneedigall s Ji (e Waalae) 2 Al e dsliall 20l acld aiag



2 st Bya (B ua)ll cilids el (b oalaalls diial) & glad) aladlia) and

bl
['] Dale Harrington, Guide For Roller-Compacted Concrete Pavements SN298,
National Concrete Pavement Technology Center, Ames, 1A, August 2010.
[2] Roller-Compacted Concrete Pavements as Exposed Wearing Surface
Version 1.2 — September 4, 2014
[3] American Concrete Institute, “State-of-the-Art Report on Roller-Compacted

Concrete Pavements”, ACI 325.10R-95, 1995Subgrades and Subbases for Concrete
Pavements” EB204P, American Concrete Pavement Association, Rosemont, 1L, 2007.

[4] European ready mix concrete organisation ERMCO Guide to roller compacted
concrete for pavements April 2013

[5] Gregory E. Halsted, P.E. Roller Roller-Compacted Concrete Pavement:
Compacted Concrete Pavement: Design and Construction November 3, 2005 Atlanta,

Georgia
[] American Concrete Institute, “Design_Guide_for_Concrete_Parking_Lots”,
ACI 3Y+.10R-95,

[7]1  Yoon-moon Chun, Tarun R. Naik, and Rudolph N. Kraus Roller-Compacted
Concrete Pavements Report No. CBU-2008-03, Department of Civil Engineering and
Mechanics College of Engineering and Applied Science The University Of Wisconsin

[8] Portland Cement Association, Structural Design of Roller-Compacted
Concrete for Industrial Pavements, 1S 233, Skokie, 1. 1987.

[9] Marchand, J., Gagne, R., Ouellet, E., and Lapage, S., “Mixture Proportioning
of Roller Compacted Concrete — A Review, Advance in Concrete Technology, Proceedings
of the Third CANMET/ACI International Conference, SP 171, Auckland, New Zealand, pp
457-485, 1997.



