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Abstract

The assessment of the pavement condition index (PCI) is one of the main goals of the
current research. The best maintenance management procedure and riding level may be
attained with the fewest resources and fastest trip times. PCI values play a significant role in
determining pavement maintenance, choosing economical alternatives and increasing the
development of engineers and technician’s capabilities. Using survey data, PAVER software
calculates a pavement condition index that should range from (zero) which indicates a failing
pavement condition to (100) which indicates a good pavement condition. The state of the
pavement helps to foretell the need for maintenance and rehabilitation. Instead of using
evaluation technologies, a manual geometry and categories of defects survey were utilized to
identify the kind, level of seriousness and defects for sample units along the road. In this
research, PAVER 5.2 Program used to determine PCI values for Road No. 80 in Hilla City
which is a minor arterial urban roadway The implementation of the PAVER 5.2 Program
based on the collection of field inspection data yielded a PCI average value of (63.33) and
this indicates that the road in chosen research section was in fair condition.

Keywords:Pavement Condition Index, Pavement Distresses, PAVER 5.2, Flexible
Pavement.

1.Introduction

Pavements is the highway systems primary resources. After a highway construction is
finished and enters its operational phase, it will be under stresses which generated from
amount of traffic, environmental effects, other design, construction and operating
conditions that have an influence on it. Therefore, keeping the roadway in good condition
with observation are an important matter for maintaining the highest level of service [1].

The Pavement Condition Index (PCI) has been utilized as a pavement condition
indicator and one of the most often used performance measurements of pavements [2].
Each sort of distress amount and severity should be included in this index [3]. It measures
the situation of the pavement (excellent, acceptable, or bad) with a range of (0 to 100)
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where 0 represents the worst pavement condition while 100 represents the best and forecast
maintenance or repair strategies [4].

To determine the current PCI a pavement management, forecast the state of the
pavement in the future and choose the most appropriate times and priorities for
maintenance and rehabilitation, then the system called PAVER is use. The PAVER
software was established by the U.S. Army Construction which developed and validated
during the last ten years and is currently being used by numerous organizations globally

[5].

Ewadh et. al [6] created a pavement condition index model by employed Paver 6.5.7
for a flexible pavement urban route in heart of Karbala, Irag. Hussain and Al Jameel [7]
searched into types of defects and evaluation of PCI at Ibn Hayan road brunch and Al-
Hussain Zone in Al-Muthanna Governorate, Al-Samawa City, Iraq. The length of the
examined segment was approximately 1 km with median distances of 3 m and 7.5 m in
each direction. If given real data based on an accurate diagnosis, PAVER has been proven
to be an effective application for evaluating pavement conditions and for measuring PCI
properly and fast.

2. Description of Study Area

Road No. 80 is one of the roads implemented in late 2010 which is connects the
Hilla-Karbala road with the Hilla-Najaf road. The implemented roadway section consists of
four layers (Binder, Base, and Subbase) with a thickness of (6, 12, 30) cm respectively (Hilla
Municipality) with used flexible pavement type. The length of this road is about 10.60 km
that starting from Karbala - Hilla to Hilla - Najaf according to the coordinates
(32.447121,44.394594) and there are 3 lanes in each direction with 3.65 m wide per lane and
shoulder width is 2.0 m for each direction.

N Y

ROAD No.80

Plate (1). Show Study Area (Road No. 80)
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3. Defects of Flexible Pavement
Generally, there are two different forms of distress in flexible pavement as follows [8 ,9]:

Structural Distress: This condition refers when one or more pavement structure layers
collapse or break down to the point where they can no longer support the load applied on
surface.

Functional Distress: That is functional may or may not be accompanied by structural defect
which made driving difficult for vehicle’s drivers.

Hot mix asphalt pavement represents a significant portion of highways built in Iraq.
Distresses in flexible pavement types have been suggested in this paper which is evaluated by
occasion preservation treatments. The procedure of pavement distresses valuation has been
known in terms of inspection survey. Lack of a preventive maintenance strategy, poor design,
use of low-quality materials, inadequate building methods and weak structural capability are
some significant causes of pavement defects. The PAVER 5.2 software categorizes hot mix
asphalt pavement surface defects into five major types [10] which there are categories below
and (Table 1) shows flexible pavement defects classes.

A. Pavement cracking includes "alligator cracking also known as fatigue cracking,
longitudinal and transverse cracking, block cracking, slippage cracking, joint reflective
cracking and edge cracking".

B. Surface deformation includes “rutting, corrugations, shoving, depressions, swell, bumps
and sags".

C. Disintegration faults that occur from the surface to the lower layers such as; "potholes,
patching and utility cut patching".

D. Surface flaws such as "weathering and raveling, bleeding and polishing."

E. Miscellaneous distresses include "lane/shoulder drop off, railroad crossing."

Table (1): PAVER 5.2.3 Classification defects for Flexible-Surfaced Roads and Parking. [11, 12-

13].
1 Alligator Cracking m° Yes Structural Load
2 Bleeding m’ Yes Functional | Other
3 Block Cracking m° Yes Structural | Climate
Structural
4 Bumps And Sags m? Yes and Other
functional
5 Corrugation m° Yes Functional Other
6 Depression m’ Yes Functional Other
7 Edge Cracking m’ Yes Functional Load

53

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ARTIPIE JOURNAL OF UNIVERSITY OF BABYLON
For ENGINEERING SCIENCES (JUBES)

Vol.31,No.7.| 2023

€9 oy

VT

a4 3

~T

vé‘r?f\-wﬁ:v

1 T

ey ¢

<

~T

vetr?g\-w"r\gv

VT

ey ¢

8 Joint Reflection m* Yes Structural Climate
9 Lane/ ShoCL)J]IC?er Drop- m? Yes Functional | Other
10 Tlr_a%r;%g?sil rg:arl a?l?i?l g m Yes Structural Climate
. = Structural
11 Patcg:]r}[gpgzﬂil:tlhty m? Yes and Other
9 functional
12 Polished Aggregate m’ No Functional Other
Structural
13 Pothole Number Yes and Load
functional
14 Railroad Crossings m° Yes Functional Other
15 Rutting m? Yes Functional Load
16 Shoving m° Yes Functional Load
17 Slippage Cracking m? Yes Functional | Other
18 Swell m- Yes Functional Other
19 Weaéi;\e/;llrilg gAnd m? Yes Functional | Climate

3. Field Measurements

Field measurements used in current research include types of defects, quantity and their
severity level as determined by the relevant criteria. Defects existing in this study represented
below:

1. Transverse cracking: The degree of defects and average crack width based on length and
width of the crack. A linear tape measure calibrated in (m) is used to manually measure it.

2. Longitudinal cracking: The average crack width influences how many cracks there are.
The prevalence and intensity of this category are present on all highway sections.

3. Fatigue cracking: The degree of alligator cracking and also known as ‘alligator cracking’
is indicated by the propagation of cracks within the network. Tape measurement in square
meters (m>).

4. Potholes: Their intensity is based on their width and depth while the quantity of distress is
determined by their number.

5. Rutting: The area of each rut is measured in square meters (m?) and the average depth of
each rut calculates severity.
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6. Edge Cracking: The average width of this distress defines how severe it is and the
amount is measured using a tape in linear (m) units.

7. Patching: The driver's ride quality and the amount measured by square meters by tape
define the degree of distress in this category.

8. Raveling: The quantity of this discomfort is physically measured using tape and
represented in square meters (m?), where the quantity of coarse aggregate lost affects the
level of the distress.

9. Weathering: The degree to which the asphalt binder and fine aggregate matrix had been
worn down was used to gauge the severity of the distress. The amount of this distress is
manually assessed using tape and expressed in area unit (m?).

Longitudinal crack

Edge crack Transverse cracking
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Patching Pothole

Rutting Raveling

Plate (2). Types of Distress in Study Area

4. Input Data from Results of a Field Survey

The first step is that divide pavement section into sample units. According to Shahin [11]
each sample unit has an area of 2500 by 1000 feet (225 by 90 meters). A sample size of 297
m? was used for all study area portions. The sample length was then obtained by dividing
sample area (297 m?) by section width, also the total number of sample units in pavement
section (N) was computed by dividing the section length by the sample length. In addition,
the sampling interval was then computed using i=N/n, and the minimum number of samples
(n) by utilizing (Equation 1).

N xS 2
n= (e2/4) (N-1)+S? Eq. (1)

where:

N: The total number of sample units in pavement section.

e: The permitted error in the PCI estimate (often, e=5 [8]).
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s: Standard deviation of the section's sample units (often taken to be 10) [8].

O
For section one from (Karbalaa Roadway to Tuhmaziya Roadway) a
O
Sample length =27 - 97 o
11 o
1000 _ <
N=—"-=37 v
n= 37 * 10%/ (5%4) * 37— 1)+ 100 = 11
i=N/n=37/11=3 £
O
Use first sample number 3 after that. g
So, numbers of samples (s, s +i, s+2i, s+3i, 1+4i ,s+5i ,s+6i ,s+7i ,5+8i ,5+9i, s+101i) %
0
Then the sample sequence will be (3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33) 2
c
Table (2) Dimension Details of Three Sections of Road No. 80 3
2
Road . Road | Road | Sample unit | Section Total | Sample 8
Direction . 2 sample | surveyed
name length | width area(m®) count
(N) (n)
From Karbalaa
Roadway to |, 5 iy | 11m 297 5 166 52
Tuhmaziya
Roadway

Road | From Al-Tuhmaziya
No.80 Roadway to 1.2Km | 11m 297 1 44 12
Shirefaa Intersection

From Shirefaa
Intersection to Najaf | 5.9 Km | 11m 297 5 185 55
Roadway

5. Paver Software of Calculating PCI
The analysis process was carried out to calculate the PCI as follows:

1. From the Preferences menu (Metric Units) select the measurement unit to be used.

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq

2. Using an inventory menu, enter network, branch and section information as illustrated in
(Step 1, 2 and 3) respectively.

3. Using the PCI menu, determine the pavement condition index's value 3.

4. Edit inspections: You can enter the total number of samples for the section analyzed using
this command as shown in (Step 4).
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. O
area of each sample as shown in (Step 5). =
()
-, - - - - 1
6. Calculate Conditions. Distress type, amount and severity for each inspected units should be ©
-
added from the PCI menu as shown in (Step 6). Next, use the Calculate conditions 9
command to determine the PCI scale and rating shown in (Step7). z
2]
wn
¥ {inverioy i Wolk JPCI @ Reports by Pred Modeling [ifiCond. Andysis EMER Plan B GIS/Tree Sel EBListSel. M) visual
H InventoryHila-1-1 _o|[=l@= B wertoryHilla -1- <None > _o|[==]=
1. Network | 2 Branch 1 3. Section 1. Network | 2. Branch | 4 Sestion
MewekID: [l Metwerk Nane: il cly netnark Branch 0 [ e e =
O
o | BuchUse: [gapy ] ambre oo [1 ;
Lenghunol [0 widh va of [0 ‘ O
User DeFlmledd l Sections]: Sections) ;
}I‘ ) L ) — T —%
0
)
o
[ge]
Comment; ‘ E
A 3
User Defined
™ F o
_nages() | Mew | Comy | _Delee | e | Images(0) | _ Mew | _ Copy | _ Delse | Close =
— S— I
Step 1 Step 2 g
3
o
Y
File Tables Preferences Add-ns Vbindow Help g
P inventony i work BRI 0 Repots |, Pred Modeling [ Cond. anabess BRIMER Plan B GISTiee 5ol EELi el Byvinual B PCiHils-11 | Fopectons =
Summary data at ti Total|Surl Samples 0
B nvertonyiila-1-1 o |EE= Bench sz Fl Date Sam;'I':: o |Conments Sveed]  MEW| o
1. Natwork. 2. Branch 3. Section L 1510/2022 80AC b Q
! B ; 017011978 . Construction/ - 1 [©
Properties \ Condiions / Famiies | Inspection Date: ﬁ - |
Secion|D: 1 From: [ Ta: ’W Sample Uni ’— @
Suface Type [pC = Fank 5 g Lot Conet [/ Sample Unit Sie: [ jelo]
l,—J ’—| A Las Distress Type c
Lengh [1.000 At [i7 ,M_ 01 ALLIGATO! 2
Ceke. v 7 5 Aiea dsinent: [y a1 Tuehes [0 s ?Eg SSEC[;\NC(; g
£ 04 BLMFSISA ‘ j =
" 05 CORRUGKTI = |
Hew | - Mew crales both PO and nor PC1 o
Distress Severity inspections 2
Categoy: | = Zore | B Lares/ Spaces [ © Low O Medl  Defre Close
Shaulder o] st Type: Grade: [ -
| [ | [
Comnr | g
User Defired e Y
Fieds c
[®
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Select Samples
B peiits
Sample Units For 15/10/2022 Sample Units from Dther Inspections
Summary d
Sranch Lse: Sample [Sample 2| e Sample [Sample | Sampe)
ranch Jse: Numbet | Tops sarph S| e | Numbet |Typs Size] 8
2 andom » Rando 300. |Sql
4 andom Rando 300
Inspection D. a
repeon andom Rando 300. |54l
Sample Unit andom Rando 300.|5q]
0 andom
Sample Uit 2 andom
] e T
Distress T 4 » 4 ﬂ
01 AL
02 ALY
03 Bl Add New Remove Close
04 BU
05 |

" 04 BUMPSISAGS
(" 05 CORRUGATION

£ 09 LANE SHDROP
CAOLTOR

Distress Severity
" Low (" Medum " High

Distress Quantity

Distress Severity
" Low @ Medium (" High

B3 PCEHila -1-1 0 |[a|[=] =
Summary data at time of inspection
Branch Use: ROADWAY Section Surface Type: AL Section True Area: 4800, SaM
Section Length: 480 M Section Width 10 M
Inspection Date: [15,10/2022 « | EditInspections Detailed Inspection Comments
Sample Unit: m Edit Sample Units
Sample Unit Size: 0000 54 T
Distress Type
(¥ 01 ALLIGATORCR (" 06 DEPRESSION 7 11 PATCHAT CUT (7 16 SHOYING
(" 02 BLEEDING (™ 07 EDGE CR (™ 12 POLISHED AG (™ 17 SLPPAGE CR
(" 03 BLOCK CR (" 08 JTREF.CR " 13 POTHOLE (718 SMELL

" 14 RR CROSSING
" 15 RUTTING

7 19 WEATHRAVEL

Distress Quantity
20.00 5ot

Step 5

‘ D\stvess|Descvipt\on ‘Seventy | Quant\ly‘Umts Distress| Description Severty Quantity] rits Add Distress
11 [PATCHAITILITY |H 5 SaM Delete Disiess
[ 1|ALLIGATOR [] 20.|SqM —
PReplace Distress
Kl — A KT I— 2]
| Newt Sample Unit ‘ | Next Sample Unit
Images (1] Close: ‘ Images (0] Close
R I

Step 6

IE PAVER 5.2.3 (Demonstration Versian)

File Tables Preferenices  Add-Ins  Window Help

P jimvertory @ work JEPCI @ Reports |, Pred Modsiing [l Cond. Analysis B MeR Plan B GIS/Tree Sel. EBList 5ol M Visual Meru

B il | B Assessment Results =
Summary dal Metwark 1D:
BranchUse: | Branch ID: l:l Branch Name: [Road no. 80 Section Area: [11.000.  [SqM
Section ID: Section Length: [1,000. M Section Width: ‘11, |M ‘
Inspection Dal
Samele Unit | Indew  [PrI ~| Date  [I7A0/2022 | Condition: ﬁ ‘ | Std Dev.:
Sample Unit §
i Condition Indices | Sample Di: | Sample Conditions | Section i |
Distress T
@ A Condlion Indes | Condiion Value
SmEs b [<HEW> 27.
(B L <NEW> 68.
04 BUI _Pl:| )
05 COR -
Distress Se|
~ Low
[
|
» |
< Print Close
Previous Sample Unt |
Images (0] Close ‘

Step 7
Plate (2). An Application of PAVER of Road N0.80 Section
5.1 PAVER Application Results 5.2 Software

Using the steps described above, after entering the data into the PAVER application.
The pavement condition index values for Road No0.80 for the three sections are shown in
(Table 3). Based on results the PCI value for Road No. 80 in direction (Karbala-Hilla to Mall
Qariya) indicated that 40% have a” Satisfactory” condition with an average of PCI 68.6,
100% have a "fair” condition in direction (Mall Qariya to Shariefa Intersection) with an
average of PCI 61 and for (Sharifa Intersection to Hilla — Najaf) indicated that 100% of the
pavement surface area have” Fair” condition with an average of PCI (60.4) as shown in

(Figure 1).
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5.2 Section Extrapolated Distresses

When clicks "section Extrapolated Defects”, PAVER can calculate section extrapolated
distresses directly. Extrapolated defect deductions are divided into load, climate and other
categories. (Table 4) shows the projected distresses for each kind in the sample tab for Road
No. 80. The primary source of the pavement deformation is depicted in (Figure 2).

pcl PCI

W Fair ¥ Fair

H Poor

a: Section One b: Section Two

PCI

® Fair

C: Section Three

Figure (1): PCI Distribution of the Road no. 80 at Inspection in Direction (Hilla-Karbala to Najaf-
Hilla)

100
80
6

4
2
1 2 3 4 5 1 1 2 3 4 5

Section No

o O

PCI Value
o

EClimate % ®Lload % M Other causes %

Figure (2). The Primary Contributing Factor of Average Values for Highway Section
Pavement Deformation
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o
£ Table (3). Results of PCI for Highway Sections Studied A
3 C
y 2
[ Road Name Direction Section No. | PCI PCI Category =
- A

T 1 71 Satisfactory
1 2 66 Fair c
3 From Karbala —Hilla . S
> to Mall Qariya) 3 76 Satisfactory g
b 4 68 Fair 2
v . 8
5 62 Fair ks
[ge]
> c
f Road No.go | From Mall Qariya to 1 61 Fair 3
£ Shariefa Intersection s
> 2
1 58 Fair 3
E 2 57 Fair .
T From Sharifa o
[ Intersection to Hilla — 3 63 Fair 3
L Najaf d
3 B 4 63 Fair 5
3 3
5 61 Fair 8
S
I Average 63.33 Fair G
:Cj)
;
ﬁ Table (4). Percent of Extrapolated Distress for Road No. 80 Sections 3
Road Name Direction ko Load % Climate % Other =
- No. Causes % S
A :
T 1 65 6 29 =
[ge)
+ =
3 From Karbala 2 82 2 11 2
[ —Hilla to Mall 3 57 21 29 £
b Road No. Qariya) 2
B 80 4 43 34 23 ©
! ke
{ 5 52 47 1 =

From Mall
Qariya to 1 82 3 15
Shariefa

61
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Intersection

°
1 65 8 27 A
O
2 68 13 19 5
From Sharifa \ﬁ
Intersection to 3 74 19 7 z
Hilla - Najaf L

J 7] 84 15 1

5 54 30 16
€
Average 66 18 16 S
5
2
M
* QOther factors include all elements other than load and environmental conditions such as %
(insufficient subgrade support, seepage, water in the pavement layers and building materials g
3
and methods). §
2
6. Conclusions 3

In comparison to conventional approaches, this study's Micro PAVER version 5.2 has a
good potential and provides a more precise pavement condition index (PCI) assessment. It is
also simpler to use and understand. The major guidance from the examination of field data
are as follows:

1.The three sections of Road No. 80's three portions produced fair results for the PAVER
software application, with values of 68.6, 61, and 60.4, respectively. In light of this, it can
be said that rehabilitation is the most appropriate repair for this part based on the average
PCI value.

2.The findings indicated that traffic volume is the leading cause of defects, followed by
climate, with the remaining causes having a little impact.

3.1t is suggested to perform high quality control during the construction of the roadway
project and to apply early maintenance in the case of defect to extend roadway life and
decrease maintenance expenses.

References

[1] S. A. Kareem and K. H. H. Shubber, “Pavement condition index (PCI) for some highways

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq

collector selected in Najaf city implemented with PAVER software,” J. Phys. Conf. Ser.,
vol. 1895, no. 1, pp. 1-13, doi: 10.1088/1742-6596/1895/1/012021, 2021.

[2] A.N. Mohammed A, A.-R. Rasha H and K. Zainab J, “International Journal of Current
ngineering and Technology Evaluation of Pavement Condition Index for Roads of Al-Kut

62


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ARTIPIE JOURNAL OF UNIVERSITY OF BABYLON
For ENGINEERING SCIENCES (JUBES)

Vol.31,No.7.| 2023

€9 oy

™

\&24 3

<
-

~T

vé‘r?f\-rwﬁ:v

1 T

ey ¢

<

~T

ve‘ﬁww"ﬁgv

1 T

ey ¢

v <

T

City,” 1461| Int. J. Curr. Eng. Technol., vol. 7, no. 4, pp. 1461-1467, 2017.

[3] ASTM Standard Practice for Roads and Parking Lots Pavement Condition Index Surveys
D 6433-07, American Society for Testing and Materials, 2007.

ISSN: 2616 - 9916

[4] ASTM Standard Practices for Roads and Parking Lots Pavement Condition Index
Surveys. D6433, American Society for Testing and Materials, West Conshohocken. PA,
United States, 2011.

[5] Micro PAVER 5.2 User Manual, U.S. Army Corps of Engineering-USACE, USA, 2014.

[6] H. Ali Ewadh, R. Rahman Almuhanna, and S. Jasim Alasadi, “Development of
Pavement Condition Index Model Using PAVER 6.5.7 for Flexible Pavement Urban Roads
in Kerbala City,” J. Babylon Univ. Sci., no. 5, p. 2751, 2017.

www.journalofbabylon.com

[7] H. A E. A.-J. Farah Khalil Hussain, “Investigating Distress Types and PCI for selected road
segments in Al-Muthana City,” vol. 9, no. 12, pp. 988-1004, 2018.

[8] E.J. Yoder, M.W. Witczak, Principles of Pavement Design, 2nd ed., John Will y & Sons,
Canada, 1976.

[9] ASTM D6433-11: Standard Practice for Roads and Parking Lots Pavement Condition
Index Surveys, West Conshohocken, PA: ASTM International, 2011.

[10] J.S. Miller, W.Y. Bellinger, Distress Identification Manual for the Long-Term
Pavement Performance Program (Fourth Revised Edition), (Report No. FHWA-RD-03-031,
McLean VA), 2003.

[11] M.Y. Shahin, R.E. Smith (Ed.), Pavement Management for Airports. Roads, and
Parking Lots, second edition, Springer Science Business Media, Inc., New York. NY.
U.S.A, 2005

[12] Kirbas, U. & Gursoy, M. Developing the basics of pavement management system in

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq

Besiktas district and evaluation of the selected sections. Sci. Res. Essays 5, 806-812
(2010).

[13] Raid R.A. Almuhanna, Hussein Ali Ewadh, Saja J.M. Alasadia, Using PAVER 6.5.7

and GIS program for pavement maintenance, Case Studies in Construction Materials vol. 8

63


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ARTICIE JOURNAL OF UNIVERSITY OF BABYLON

Vol.31,No.7.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

™

a4 3

<y <

vé‘r?\:\-wﬁ:v

™

ey ¢

<y <

ve‘rix.'\-m'"r\gv

VT

ey ¢

<~y <

pp 323-332, Published by Elsevier Ltd, 2018.

[14] Sally Mowaffaq Talib Abdul Karim, “Effect of Traffic Loading on Flexible Pavement
Distresses for Main Roadways in Hilla City A Thesis” 2022.

[15] K. H. H. Shubber and M. Noamman Mahdi, “Using PAVER Software to Evaluate
Pavement Condition Index of Highway Segment in the North Sector of Najaf City (Case
Study),” IOP Conf. Ser. Mater. Sci. Eng., vol. 978, no. 1, doi: 10.1088/1757-
899X/978/1/012012, 2020.

[16] N. H. Kandooh, H. Athab, and E. Al-Jameel, “Evaluating Pavement Condition for
Selected Segments of Road Network in Al-Muthanna City,” vol. 6, no. 10, pp. 1-16, doi:
10.5281/zenodo.3534993, 2019.

[17] M. Al-Neami, R. Al-Rubaee, and Z. Kareem, “Assessment of Al-Amarah street within
the Al-kut city using pavement condition index (PCI) and GIS technique,” MATEC Web
Conf., vol. 162, pp. 3-10, 2018, doi: 10.1051/matecconf/201816201033.

[18] N. H. Kandooh, H. Athab, and E. Al-Jameel, “Evaluating Pavement Condition for
Selected Segments of Road Network in Al-Muthanna City,” vol. 6, no. 10, pp. 1-16, doi:
10.5281/zenodo.3534993, 2019.

64

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ARTIPIE JOURNAL OF UNNVERSITY OF BABYLON
For ENGINEERING SCIENCES (JUBES)

Vol.31,No.7.| 2023

0 T Py

IV‘V \.

~T

vé‘ﬁ\:\-mﬁ:v

1 T

ey ¢

<y

€9 (romy v

VT

ey ¢

4l ,3) Micro Paver 5.2.3a)sd0uly a1 30 Jaall Lia jaal) day puud) (4 ddas ¥ s ) Dl s anis

(A by Gl Alla

e ube jaa 2 auly Ll
Ml drals/ dwigl) LIS/ Liivall Luwrigl] anid

-

AudAl

503 el ya) Juadl (3a3 Ko . JMal Gindl L ) Cilaa) sl (PCI) Caua )l s e auii 2ay
Ulpa i 8 Lo 1550 PCL a canli Lida j1 cligl & sul s o) sl 8 alatindy 50Ul (5 ey Ailpual)
Aasiuly cmuadl clly Aadialy Lol g Guuigall 8 ki saby 3y dslady) Jdad) lad) s Caua )
S oy G (L) ez O ey @A Caa )l Alls JG5e lusy PAVER el oy ) @ilily
SV dalall sl e cana i Alla aclud basll Cana N Al Y el g3 (V0 r) ) ALSD Gl dlls
n] Cgaal) B 3 (e iy ool pranall Akl o5 el LS 235 (e Yo ..l salel s bl
PAVER 5.2 gl alasial o caall 138 3. 3okl Jsh e Al clan ol caganll 55 shadll (5 giuse o 53l
sle PAVER 5.2 7y i 5o .o sil5 b b 5 pms Gasha st s Ala) digae 3 A g LAl PCT o aasil
&b ol okl of ) @l by 5 (63.33) oot PCI Aed hawgie ) ) musall by gen ul
NAVENE PN RSN

ol Cana M 0.Y i 5 Sike cdaddill g cdandall Alla b tANAY clals)

65

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

