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Abstract: Roads networks are considered as one of the major components of the economical infrastructure in any country
in the world. Roads play an important role in the sustainable economic development of countries such as Saudi Arabia.
Roads" quality is considered to be one of the most important indicators of quality of life and economic competitiveness.
Therefore, it is very important for government and economic agencies such as ministries and municipalities to strive to
maintain the road network with appropriate levels of quality and maintain safety standards. The present paper aims to
conduct a field study of road quality in one of the most important customs border Centers in the Kingdom. This study can be
considered of major importance to the Kingdom since it is closely related to the Saudi Vision 2030, the National
Transformation Program, and the Quality of Life Program. The research used the field survey method to collect data on
types of road paving defects, determine the level of road quality, and identify the most important factors leading to the
deterioration of the road's quality. Quality tools such as Check Sheet, Pareto Analysis and statistical methods were used to
collect real field data and analyze them. Micro PAVER 5.2 Software was used to perform data analysis in order to assess the
level of road quality according to the approved international indicators, and to predict the level of deterioration that will

reach the road in future years if maintenance operations are not carried out in time.

Keywords: Roads Quality, Quality Tools, Saudi Vision 2030, Quality of Life Program, Saudi Customs.
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1A ALLIGATOR CR H 25 SqgM 4.55 51.01
1A POLISHED AG L 50 SqM 9.09 2.7
1A SWELL L 2 SqgM 0.36 2
2A ALLIGATOR CR M 10 SqM 1.82 27.07
2A BLEEDING L 3 SqgM 0.55 0.13
2A L&TCR M 8 M 0.44 3.74
2A POTHOLE L 3 Count 0.05 13.56
3A L&TCR M 8 M 0.44 3.74
3A POLISHED AG L 25 SgM 4.55 1.21
4A ALLIGATOR CR L 5 SgM 0.91 10.98
4A L&TCR H 10 M .55 13.26
4A POLISHED AG L 50 SqM 9.09 2.7
4A WEATH/RAVEL M 25 SgM 4.55 13.33
5A L&TCR L 2 M 0.11 0.01
5A POLISHED AG L 20 SqM 3.64 0.87
5A WEATH/RAVEL M 25 SqM 4.55 13.33

(Sqm): Square Meter (M): Meter

thade JSI Ciaso,ll AcuigPavement Condition Index (PCI) iy Il il 4ud (3) Jguzd! zuo g LS
(A) Gkl e (A1-AS) Zalyld Zara il wasel) ablall

L3 ) Ay o) ASlaall (B (3 phall B3 gt Aailane Al 3 (10) s (AU
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(A) Gaylall (PCI) plaia JSI oyl Al & (3) Joael

Sample Number Sample Type Sample Size Units
1A Random 550 SqM 45
2A Random 550 SqM 68
3A Random 550 SqM 95
4A Random 550 SqM 75
5A Random 550 SqM 86

(5) 5 (4) oozl § (B) Gakall (e (BS) I (BT) (o plolaall caguall Juloms il msels (o3

(B) Gkl 3 cdayl caguc (4) Joasel
SAMPLE DESCRIPTION SEVERITY QUANTITY UNITS DENSITY DEDUCT

all o3, ol sl e B! 3Ls el

1B ALLIGATOR CR M 25 SgM 4.55 37.25
1B DEPRESSION L 2 SgM 0.36 4.42
1B L&TCR M 6 M 0.33 2.51
1B PATCH/UT CUT L 1 SgM 0.18 0.47
1B POTHOLE L 3 Count 0.05 13.56
2B ALLIGATOR CR M 10 SgM 1.82 27.07
2B DEPRESSION L 2 SgM 0.36 4.42
2B L&TCR M 8 M 0.44 3.74
2B POTHOLE L 2 Count 0.03 9.7
3B ALLIGATOR CR M 10 SgM 1.82 27.07
3B DEPRESSION M 3 SgM 0.55 8.82
3B L&TCR M 8 M 0.44 3.74
3B PATCH/UT CUT L 1 SgM 0.18 0.47
4B ALLIGATOR CR L 3 SgM 0.55 8.1
4B L&TCR M 6 M 0.33 2.51
4B POLISHED AG L 25 SgM 4.55 1.21
4B POTHOLE L 3 Count 0.05 13.56
4B RUTTING L 18 SgM 3.27 16.91
5B ALLIGATOR CR L 3 SgM 0.55 8.1
5B EDGE CR M 12 M 0.67 6.69
5B L&TCR L 2 M 0.11 0.01
5B POLISHED AG L 20 SgM 3.64 0.87
5B RUTTING L 26 SgM 4.73 20.38

L3 ) Ay o) ASlaall (B (3 phall B3 gt Aailane Al 3 (11) s (AU



$2020 55153~ A 2380 - g sl - e gl 513555 unsigh sl Al - S ) iy pglll il Al

(B) Goslall (PCI) i l) > e (5) Joane!

Sample Number Sample Type Sample Size Units
1B Random 550 SqM 56
2B Random 550 SgM 67
3B Random 550 SqM 68
4B Random 550 SgM 74
SB Random 550 SqM 75

(6) Jsuxtl @ Bl per o> IM> (o @3 dad (B)9(A) dakaday okl Ggtuw dpums dugg
pladind @3 LSy Lesd co oguall m 393 Juloed Buigeg 4idliSy iy canmydl § canll g93 gy 5!
(7) 5 (6) il (e zidgn 5o LS 8y51ull Lalakeag 5)ly Jalazes
LixeeSy ageall ¢ 1531 :(6) Jguzel!

DESCRIPTION SEVERITY QUANTITY
| ; EWC ||
ALLIGATOR CR L-M-H 910 SqM
WEATH/RAVEL M 500 SqM
DEPRESSION L-—M 65 SqM
RUTTING L 440 SqM
POTHOLE L 110 Count
EDGE CR M 120 M
L&TCR L-M-H 580 M
SWELL L 20 SqM
POLISHED AG N 1,900 SgM
BLEEDING L 30 SqM
PATCH/UT CUT L 20 SqM

L3 ) Ay o) ASlaall (B (3 phall B3 gt Aailane Al 3 (12) s (AU
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Chart of Sum( QUANTITY)
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X N NP\ > Y O 27 \Z e °
R2 o R <& Q ‘3‘1‘ ¥
LW & S &
® S N\
DESCRIPTION
(A, B) cndsylall Legis caguad! 2aST 9Ly Jalaies (6) JSCA!
Pie Chart of DESCRIPTION
Category
ALLIGATOR CR
0.606°4% % WEATH/RAVEL
[] DEPRESSION
[I RUTTING
[ POTHOLE
[] EDGE CR
[ L&TCR
[] SWELL
[[] POLISHED AG
40.5% [C] BLEEDING
’ | PATCH/UT CUT
10.6%
1.4%

2.6%

12.4%

(A, B) cxinal Los i sgunll 44a) gl a5l (7) JSCA)

Gobll ablis 859> @uds (Sud Loprencipe and Pantuso (2017) aux)l cluhudl cusy

5357 iad ishuatll 1in DU e (8) Sl e Luisga 5o LeS (PCI) Ly sesall Cipmtll lina plaizaly

(PCI) Jolas O 13] guia Bagndl 055 > 3 « 85 (0 AST (PCI) iyl B39 Jalas (IS 13) Bz (3oLl
@bl Bag> 3 595 I ada 55 ¢ JBT (PCI) dalas 0ly <70 o e

L3 ) Ay o) ASlaall (B (3 phall B3 gt Aailane Al 3 (13) s (AU
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100
Distress

type
- I
Distress —l\ PCI s
quantity [/

il

Distress
severity Failed

Serious

(Loprencipe and Pantuso, 2017) @kl 3392} PCl wlidl cadyaill jlers (8) JSCiJ
slei¥ly ALl Jgsd (A) Jo¥) slas¥l YK cpalmily depuds @3 Golall o LY Guw Sums
e o] S0 o el it cdand 05 plae S (PCT) dasd ol s ASLell o 35l (B) S
Bus
(A) ol 0 plae (K1 PC s (7) gz
(Road Quality)

Loprencipe and Pantuso, (201 7)

Poor/ Unsatisfactory

1A Random 550 SqM 45 L
Jysde 22 /33
Fair/ Degraded
2A Random 550 SqM 68
)3.&.\1.” a._a|..k.3 J{PRRES J! J}J.E.A
Good/ Adequate
3A Random 550 SqM 95
P PRVES
Satisfactory/ Adequate
4A Random 550 SqM 75
odle /Jguda
Good/ Adequate
5A Random 550 SqM 86
PO RVES
Road
Average 73.8
PCI =70
PCl
Road PClI Adequate/ «5dk
19.1 9 =
Std Dev
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Chart of ( PCI) Rating for Road (A)

80 pc1 satisfactory Level ( 70 )
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40
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o9 ?9 ¢ o9 ¢ &
& o

Percent of PO

(A) Goald alade JST Gsplall iy deud 395 (9) JSAI
$29 403, 2A) 5 (1A) ablall (T (7) Jeuzdly (9) JSad! misge PCI (ulial Capivadll Hlias cous
Ugudag sz Led puad 2eyslld (5A) 9 (4A) 5 (3A) ablall 89 70 (e J8I Ry okl 8352 s 9w e ydge
oo el 2agd (29 (%73.8) L (A) Goyloll (PCI) Bosesill Lagall Jozmad s LS 2Dl Goylall Bag29
Goleall Gl 2agd o ¥ Al 0555 13 Goylall Bog> Syiun Of J) ya5 liag (%70) Jsuall srudl
(9) JSadly (7) gl 3 Alasdle sag 3olall abolis Bag> Sstun  BuS lidlusl 599 ) 44 (19.1)
1(B) Goyloll deudlly abolall ggozel lowgilly alade JSI PClaasd (8) Jouze!!

Sample Sample Sample (Road Quality)
PCI
Number Type Size Loprencipe and Pantuso, (2017)
Fair/ Degraded
1B Random 550 SqM 57
st} Byl /o s J] o
Fair/ Degraded
2B Random 550 SqM 67
35l Ayl /Lo a> ] Jyeie
Fair/ Degraded
3B Random 550 SqM 69
ssaaal) Byl /o s J] e
Satisfactory/ Adequate
4B Random 550 SqM 74
Satisfactory/ Adequate
5B Random 550 SqM 75
Road Average PCI = 68.4
PCI<70
Road PCIStd Dev =~ 7.2 Degraded/ ygausll &/,
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Chart of ( PCI ) Rating for Road (B)

20
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PCI Satisfactory Level (70)
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& q¢§§ q?§é 6555

'3’ 1% P & &

(B) Gkl plade JSI 3okl Casoy deud a3g5 (10) J&!
1B-2B- ) ablall of Gkl Al Cadias (ulide can 9 (10) JSCadly (8) Jgum!l U5 (o ylay LeS
B9 (PCI = 68.4%) lawgia O iy Agiia Wlxy (4B-5B) uns¥! cnakadlly o3y Jl Jsudn &> 3 (3B
Ao pe il Bogx (g gads Ul 3 gkl old by @de Jsuall Goiua (o J8I Aoy
Juloms alaseialy LpdliSy LaeeSy cguall o Jul=s ely| @3 uad L@-‘-“Sﬁ il Cgee Hldsl g
(1) Sl 8 idse 5o LS (s Lusys diipe cogandl ydas 1 (20/80) sl

Pareto Chart of DESCRIPTION

5000
4000
3000
2000
1000
DESCRIPTION o "_I—'ﬁ <& °
v & &£ & o~ ° >
@o«&gﬁrf@éeé(pooqr“"
S v )
ford & e
© W & &

QUANTITY 1900 910 580 500 440 120 110 70 30 20 20
Percent 404 194 123 10.6 24 2.6 2.3 15 0.6 04 04
Cum % 404 59.8 721 828 921 947 97.0 985 991 996 100.0

ol cigead gyl Juds (1) JSCad!
Polished ) o)l Jawy @ Jiets LSS caguall J8T OF missll sily babaiea S5 (0 gty
Ao yally Adshall Boa sl (%19.4 i clis (Alligator CR) demluetll 3saddly % 40.4 dui Loy (AG
wguall sda Jias %10.6 diuds (Weath/Ravel) Stdly plazll (%123 Lgewd <l (Long. & Trans. CR)
oo %82.8 diud Lo e cladll @iy genll sda Azl Gohll igue dud Jlax) (0 %82.8 A day Y|
a8 sl dilue Sy o Golall 8392 ) 6055 dsd] Gololl Wl 2w 28y i g Gkl gus

L3 gl A ) Alaal) A (5 phall B gad Ailana A o (16) s (AU
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Gobll iy W=y 5l slya] OYL 48 (Micro paver) geliy aydgy Il Julleddl IM> (a9
sl Al (12) JSadl Jiang 2030 Lpagadl 23,01 ) ey g1 2030 ple J) ¥gimg Laslall mlgiadl I
syl aie 4l ondy JSA! lda M5 (a9 2030 sle J) Addiadl Slgidl e dalyull dxe Gskall Al
2030 plall Ygumg ale 12 5950 darg %71 Lwd JI (PCI) canopdl Wl dpwd cidimy @oylall Sl (azall
Lud (2 %5011 eddl G580 > @ < Boplal) Ay s 55005 929 % 2011 ) i 1 All> duad (580
Axllas pae o (12) IS @ Gled @yl M5 (0 ity LeS 2018 ale (3 asliadl @3 13) okl Ciavo)y Wl
dl ket @islall 2590 Ailio ehal (oo Yoy cctimy Il Al D380 ] 050w Gplall o9l Lilally Ciguall
Lalaill 2030 Lo Blaal 3axs § palug OF 09 S Asle yilus ) 635 Les Bkl Jeals Bale) Ay
de Galgmlly wldsll sue Julazy 2020 absll Jemall el o mldl Budl § 259 LSy Sl 33gzs
Q@ bl Sloasdl gllad clol a8y M5 (o Al 850llly (Bylall Adlus galipy Byols 3 LS Gyl
dl la) gy J) Sldd] daly s Gadaiy cpaddietll Sldae usy «Jeal Bylmsy Jass g 2SLell
IM oo (il a0,30) (ppaiuel] (Aol 8648 cldg sl 0580 Jaudl ¢ 1931 Calizeas cloaseld LalSHl) 3uazs
(2018 2020 abosll Jozeall) Jaul ¢ Uasl AelSie duzmusliuol slue! 3y0lia
10012030 &-‘;‘A é—’)}-“]\ A ’)—‘-‘-‘M

1001<y4:195,2933

89,4

0 i | |
Jan 18 Jan 23 Jan 28 I Jan 33
2030

Years

2030 ale G 3phall Wy 3l (12) JSAI
Aoglly 2uhudl dxe Golall camy Ul g5 J) skl bl tumn Loyl Jidedll mose LS
L J2e5 259,01 JLes¥l atls o Lasdly s lrbiewly oguatl s GLA) apaiddl s (9) Jouzll e
olead %17 9 Llly ualdl Glead 3505 %14 duwd (a3 ¢ @bl Wl sant A Auill 29 %69
Lo ldag calill galazd¥l garudl (e Boduo 50T § cudy 18 Los lapes Biluall Sldes allanl puaS 6,51
Coges Alyd Agnaly Bygps e aST s 2uaS Jaull 3y)39 3 Sledl aian (0 Ningyuan(2015) 4] o
Lobazdly Lewia 2l Laylils Lggus e cbimLall 3usl3ll dgaxdl wiliy ls all
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ol cigee cilewd (9) gzl

ol gee oliwd

69 (Load) 3s,hatl Jlexi
14 (Climate) #Lily (il
17 (Other) gysi
Eilesgilly dumSlel!

Lopal) 2Ll ozl Aabies ool daill & Golall Cgral Gilise mae sly2) @3 duludl J3s
ol dl 2L Bosll Slool alasialy alall @bl Julxs @3 by (Gl Baga olid b (Ayagad|
AW wladl J) Jdeddl jalsg (Micro PAVER 5.2)
Azl 2dlall laludl ) ol Aahall g5 degesas @ z3ged plisinly Gobll Cse oy @ .1
Apsgandl Zoyall ALl § Jasll 5yl detall Gyl i) cigue cagiiaty
Slalyll sda Jte 8 [s wazall (Micro PAVER 5.2) zebiy @b (pe Zaell lilid) Jeloss ¢ly2) @5 .2
layall 3 cao, Il Bagad
o @ %73.8 (A) Golll cawll dl> caly s> (PCI) casm )l fige I (0 Golall 8552 ulid @5 .3
(B) @oskall 8392 oof > @ et (A) Goylall 8392 oo Jo¥1 dayall 4idy %68.4 (B) @slall dwdll o
GaS @olas JI (PCI) s @ Adladl soleall 31yl @ud 445 LS (Degraded) sgauall &luy J) add
Bokll 839> Gsiua
Lo Luatll Ggaddly wamdl Jamy S @ ciliedy g1l Jalases plasiul die cimyll Cigpe ST cyls 4
Lo (B)y (A) cndsball @ Al Gigunll 10%82 dewd i @I STy ullatlly duisyally skl
cmgeall s e xS Golall Bilis oo Ugiadl aladl oo cllany
Gkl of J> @ %2011 J) cuboy By 2030 sle G Micro PAVER galipy 34itll 2> alusiwl @5 .5
Sazlly Lsgall Blpall pas o
Ad O o @ ol e Jleo¥ | i 392y Cioy Il Gigus (0 %69 diud Lo o 2yl oy o LS .6
e sl Jles¥ 5T dlys e ddianull aluhudl 385 clbn Les bl Cag lall J) sy %14
it ooyaio G Ayl o G ¢ 32l Jiaiwe Lo 1in 9 (Golall § Caso )l 539>
adadly ySad|

Balee 3 Ldall cilalyall b ges molin Altes (il Aaslad iyl LS olisLl auiz,
Aot 2 B39l 81309 Hontian ptanle zalind 281831 Aisellly (Ldall byl

a_?bl\ 45l8
ayally alll -]

2020 gboll Jemidll ozl oe sladl @ .(2018) 2020 ghsll  Jemall -
http://vision2030.gov.sa/sites/default/files/NTP_ar.pdf
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Woyally  Wuddl pegddl Byl e slaAl @ (2019) Gkl cliwy csee dds -

https://www.momra.gov.sa/generalserv/Specs/spec0101-1.asp

Jadl Bl e Slaiadl @ (1430) ALl 3 Jadl plaal Jeladl lubaxall JolSze Js -

https://mot.gov.sa/ar-sa/FutureTransport/Pages/Research.aspx

el Bl ool aligeruly cldeall poradl grusmdl] el Q) L(2010) dema Gigdae -

23sily yhdl) Gileso ¥ 5l Bagzll

12030 Lpsgad! Apyall ASLll 23y (e Slad) @3 (2016) 5yl Gudms melal Admstll 520l -

http://vision2030.gov.sa/ar/node/125

https://mot.gov.sa/ar- 8,560l ses e slafu] ©  (2018) .Jad Bl -

sa/AboutUs/Pages/RoleMot.aspx

https://mot.gov.sa/ar- :Jadl 5)l39 (e slafadl @5 (2018) Adumsll daill (Jadl 5l -

sa/AboutUs/Pages/KSALogisticHub.aspx
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Block Cracking WS ad) Sgaidl 2
Longitudinal and transverse Ao yally Adghall Fodad1 3
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Pothole szl 5
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Shoving A1) 7
Rutting Sz 8
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