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Abstract: Due to the long period of time since the construction of the existing Road connected between (Fam
Molga and Soug El Ahead) Area and as The Roads have known for thousands of years as above-ground passages
for vehicles and pedestrians to pass through and transport goods from one place to another. The road has
evolved from dirt paths and stone roads to concrete roads and asphalt-paved roads, and has witnessed many
stages of development until roads became in need of providing strong pavements, with longer durability and to
withstand all the conditions for which they were designed until the end of their useful life

Paving engineers take into consideration that the pavement is considered a living structure exposed to
frequent traffic movements, and with the passage of time, the pavement will deteriorate because of these loads
and environmental impacts, causing damage to road facilities, which in turn leads to damage. This damage must
treated in its early stages before it reaches a late stage that makes it difficult to treat and eliminate it. Periodic
and effective maintenance must be prepared, and it is not possible to prepare a maintenance or rehabilitation
program cannot implemented without an assessment of the condition of the pavement. Therefore, assessing
pavement damage is one of the most important steps that must take before the maintenance process. One of the
most important points in the study is that roads are of great importance to daily life, as they serve as a link
between cities and villages. Their importance increases with the increase in transportation and communication
traffic resulting from increased population growth and interaction between cities, which results in damage.
Therefore, assessment is one of the most important steps that we must undertake before the maintenance
process Maintenance and rehabilitation process to facilitate the maintenance process and reduce the economic
cost.
Keywords. Road Cracks 1, Pavement Condition 2, Types of Road Cracks 3, Asphalt Road Damage 4.

s Ball gyglt jamdll Slles @al ot ol o 153 IS NS 3 dall Bl gl da) Bengd) BLH G S T (0 Gy dall e : el
ol Elgw o I B o pa @ Al 0¥ Sy p1gl Bl B a1 edkigs plgs eal s M3y (PCR) gpadt jamdll ells 3
o2l o el iy by Lgaaduiamg 651 33109 B el Al G ple y93 e & L JulSe Bl gl piog) Mg Buddg of dLad)
AUSH o Mg B! dples Jgud (S Joald B3l Blnadl Bhes B (5,€ OF Gt (@) il ghad)

Gl @ gl L) Jgld1 #1781 WLl sy Lges A2W1 1,01y SR p1g) Widy Aulys () dolalt BBygll oda Dud
2l £1715 (3) @y gkl aoge 58 o Slellad 6 s J) Gl s oo 1 ed— Biga g oI Bgg dile 0B silais L L))
S gradl pamdll il dnedl SULIN oda e slug Lyliw) sdag By l,o¥ly oliaad! pigl el 3 dall (PCR) el
o Aele Sl gd Yguog plla (ST (Y0) st Bl Bl Sl Szl miladl 1 Joosdl ¢ Lyl G1b Jgb Jog Sleladl)
gyl Bl BYA) D13 Ol Silgrgd (g ey cpdsuindl iy s

JAZU: No.57, March 2026, pp. 229-250 This is an open access article under the CC BY-SA license. 229


https://creativecommons.org/licenses/by-sa/4.0/
https://azzujournal.azu.edu.ly/index.php/azzujournal/index
https://azzujournal.azu.edu.ly/
https://doi.org/10.35778/866bqh07
mailto:b.alnnaas@azu.edu.ly
mailto:r.alabase@azu.edu.ly
mailto:m.almousi@azu.edu.ly

Evaluation of Asphalt Road Cracks, Damages and the reasons for its occurrence using
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Case study The Existing Road linking between (Fam Molga and Soug El Ahead) Area,
Tarhunah- Libya

I. INTRODUCTION
The Roads are one of the most important infrastructures [?! that contribute to the economic and
social development to any region or Urban Community. Roads have evolved from dirt paths to
asphalt paved roads [*], which require regular maintenance to maintain their efficiency. Over time,
roads deteriorate. Due to frequent traffic loads and environmental factors such as climate change
and humidity, cracks are one of the most common defects in asphalt pavement 1°), resulting from
frequent traffic loads and environmental factors. In this paper, we aim to study Cracks in the road
linking the areas of Fam Molga and Souk El Ahad, Tarhuna (2a¥) (3 sy 4ikhia g 4ale o8 43hia ), Libya,
analyzing the causes of these cracks and proposing appropriate solutions for their maintenance.
Area of Study.
The study area is the road linking the two areas of Fam Molga and Souk El Ahad, as shown in the
map attached to Figure No 1 and the table of geographic coordinates for the starting point and the
ending point, Table No. 1.

Table (1). Table of coordinates of the starting and ending points of the case study

Start Point
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Figure No (1) Location of the study area.
Length extends (13,500) kilometers in Two direction (one lane each)
Start Point- N 32° 26' 29.55" E 13°22'11.41"
End Point - N 32° 32' 55.34" E 13°26'17.77"

sector Beginning of the sector

End of the sector
No

From | N E To | N | E
2 6 13.5km

Research Problem.

Due to the long period of time that has passed since the construction of the road. and as a result of
its exposure to several factors that lead to causing great damage to it, and every road needs many
maintenance operations during its lifespan in order to preserve it, and the maintenance process is
not carried out except after evaluating the paving of the road to be maintained and knowing the
type of damage.

This topic considered of particular importance in Libya in general and in the study area in
particular, as it suffers from problems that appear on the surface of city roads.

For this reason we tested one of the important and main roads ! in the Area of Tarhuna to evaluate
it, which is the road linking Faculties of Engineering, Law, Economics and Media with the

Surrounding area (Fam Molga and Souq Al Ahad) so that it can be used in the maintenance of this
important road.

The Objectives of this scientific paper and studies and its importance .

This research paper is investigates in the causes and implications of asphalt road cracks to
achieving a set of scientific and practical objectives that contribute to developing knowledge and
improving practical reality, improving infrastructure, and developing scientific knowledge, thus
benefiting society as a whole. The following are the most prominent objectives that can achieved
through this paper:

1. Prepare scientific material for the benefit of students and researchers in the field of road

engineering at Libyan universities.
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2. Study the types of cracks and their causes on the road linking Fam Mulga and Souq al-Ahad.
3. Evaluate the pavement condition of the Fam Molga and Souq al-Ahad roads using modern
methods such as PCR and PCI.
4. Propose effective maintenance solutions to improve the condition of the road linking Fam
Mulga and Souq al-Ahad.

This is in addition to some unforeseen short-term goals. The following are the most prominent
of the goals that can achieved through these studies in the long term:-

. providing practical solutions Supporting Decision-
Improving infrastructure - - -
. . e Efficient maintenance Making
e Assessing road conditions ) ) L.
. . e Using modern Materials and e Providing Accurate Data
e Improving road quality . .
Technologies e Long-Term Planning

Supporting the National

Enhancing Safety and Security Economy Sustainable Development
e Reducing Accidents o Facilitating Trade and ¢ Environmental Protection
e Improving Traffic Transportation e Improving Quality of Life
o Attracting Investment
Developing scientific knowledge Achieving local development Meeting future needs
e Enriching scientific literature e Improving local services e Planning for the future
¢ Encouraging scientific research Enhancing social e Adapting to climate change
communication

Methodology of this scientific paper.
The study methodology is as follows:
1. Review local and international research on road pavement maintenance and evaluation.
2. Visual inspection to evaluate road paving Using damage assessment models using visual
inspection (PCR)!,
3. Dividing the study area (the Road) into sectors from south to north, with a length of 2.25 km for
each sector based on the damage in each sector and determining the causes of its occurrence.
4. Tabulating and cataloging damages and cracks, and researching their causes and most common
types.
5. Writing a summary based on the results obtained and appropriate recommendations.
6. There are Three types of evaluation methods are used:
A) - Exploratory Survey. B) - Surface survey. C) - Evaluation survey.
A) - Exploratory Survey.

We used The PCR Pavement Condition Assessment Method [!; this method relies on a visual
inspection of the pavement and a precise determination of the damage condition. It provides
numerical values for the damage, known as the damage weight, and several other values for both
the damage unit and its extent. The severity of the damage is divided into three levels (high,
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medium, and low), and the damage spread can be divided into three degrees (low, medium, and
severe). This method evaluates the condition of the pavement on a scale of 0-100.

This type of survey designed to determine the surface condition of the road and not to evaluate
the structural condition of the pavement. It done by using visual inspection and recording the types
of defects present on the pavement surface in a special form. Visual inspection systems for
assessing pavement condition, the most important of which are: PCR - PCI - IRI — PSI, The most
important thing that can be determined using the Exploratory Survey:

v’ Type of damage.

v Damage severity level.

v Damage intensity
Visual inspection to evaluate road paving Using damage assessment models using visual
inspection (PCR).

Pavement Condition Assessment (PCR)

Pavement assessment relies on a visual inspection of the pavement and a precise determination
of the damage level. The damage level divided into three levels (high, medium, and low). The
extent of the damage can also divided into three degrees (emergency, moderate, and severe).
This method evaluates the condition of the pavement on a scale of (0-100). Where 100 means
newly paved roads. As shown in Figure No2, the dimensions of the pavement (a and b)

Figure (2 - a) Pavement Condition Scale [1]

Standard PCI Custom PCI
Distress 100 Rating Scale 100 Rating Scale
Type |
Dark Green
85
Bright Green
TO 70
Yellow Fair
Distress :> - |:> 55 55
Quantity rct | C—> 7 e ]
| Rose
40 |
ﬂ Light Red
25 .
Dark Red
Distress 1o
Severity Grav
1] - 0
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Figure (2 - b) Pavement Condition Scale
FPavement Condition Index

Sood Sae-100
SatisFfactory T1-85

Fair 56-7F 0O

FPoor 41-55

Wery Poor 25-40
Serious 11-25

Failed O-10

B) - Surface survey.

This type of survey carried out using some modern techniques such as roughness, slip
resistance and settlement measuring devices. It does not provide an assessment of the structural
condition of the pavement and does not investigate the reasons behind the appearance of
deterioration in the pavement. Rather, the information from this survey is useful in determining
maintenance priorities and estimating costs

C) - Evaluation survey. Practical part and field survey.

(We were able to conduct a complete, accurate and comprehensive visual survey, and we

recorded the data in a special form for road evaluation using the PCR method)

This method considered the practical part of this research paper. It relies on visual inspection
of the pavement and accurate determination of the damage status. It provides numerical values
for the damage, known as the damage weight, and several other values for both the damage unit

and its extent. The damage severity divided into three levels (high, medium, and low).

The spread of damage can divided into three degrees (low, medium and heavy). In this method,
the condition of the pavement evaluated on a scale of (0-100), where the pavement considered
being in very good condition when the value of the pavement condition evaluation is between. (90-
100), and the pavement is in a state of collapse if it is less than 20. This method assumes that the
ideal condition of the pavement is when the value of (PCR) is equal to 100, and it reduced as shown
in Table No (2).
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Table (2) showing the pavement condition survey form.
Field survey schedule using the condition assessment method (PCR) Fieldwork.

(=)
‘ér‘:"t’ daisall dighl 34 ighl dals _ 4,
A1) Aeitalir : gl B dntigll At e 311 Aonala
The Asphalt Road Crack and Damage and the reasons for its cccumence in Libya

Case study The Existing Road linking between

(Foum Mulgha and Soug El Ahead) Area, TRHUMNA Lilbya
* Basheer Mesbha Khalifa ALNMAAS |, * Rafig Aldin Mohammed Juma. ?

PAVEMENT CONDITON SURVEY FORM FOR FLEXIBELE PAVEMENTS

ipahall
P TREA | DTl . e e S Sln
g Uapll Al s Ladll L3, i 1 Uil
el oladl € b ehladl e gl iyl g3
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15
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15 Blocks cracks Jk wondids
Edge Cracks Ll gl LT
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8 Shoving gl
5 Depression  lagal
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Table (3). Geographic coordinates. To divide road sections.

se;t:r Beginning of the sector End of the sector
From N E To N E
REOR e
1 Gl N 32°26'29.75" | E 13°22'11.72" sl N 32°27'37.35" E 13°22'29.60"
au)Y)
Wl jasa Elia
2 - SJﬂ\ N 32°27'37.35" E 13°22'29.60" e :j N 32°28'45.84" | E 13°23'13.81"
calia | |
3 JJ;_.MJ N 32°28'45.84" E 13°23'13.81" éii:l N 32°29'41.87" E 13°24'16.31"
Ll calia
4 D eals | N 32°29'41.87" E 13°24'16.31" * 'O}: N 32°30'44.06" E 13°25'0.52"
L) culia .
5 - . N 32°30'44.06" E 13°25'0.52" el N 32°32'12.28" E 13°25'41.16"
oss ié 5l 3all
P,
6 sl N 32°32'12.28" E 13°25'41.16" d’:w N 32°32'44.24" E 13°26'8.30"
48 5l 3a
Sector No: 1 2 3 4 5 6 13.5km

Below table No (4 & 5) are some pictures of cracks Type and defects on the road in their actual
locations with geographical events and photographs of samples of the road’s condition. The title
of this research paper is (Fom Molga Souk El Ahad Road).

Table (4). Pictures of cracks and defects on the road in their actual locations

sector

LOCATION

Crack Type Photograph of the case

No North East

High intensity
crocodile cracks
in the road shown.

[\S)
N 32°30'37.35"
E 130 24'50.20"
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Shows the drop in
tire track on the
road

w
N 32°30'37.3"
E 13°24'50.7"

Table (5). Pictures of cracks and defects on the road in their actual locations

sector LOCATION

No Crack Type Photograph of the case

North East

High intensity
descent on the
way

N
N 32°30'37.11"
E 13°24'51.21"

Shows transverse
cracks in the road

[\
N 32°30'37.11"
E 13°24'51.21"

Shows crocodile
cracks and
potholes in the
road

W
N 32°30'37.11"
E 13°24'51.21"
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N 32°30'37.11"

E 13°24'51.21"

Shows the drop in
tire track on the
road

Results and Discussion.
When a road is constructed, its service level is at its highest. However, as the road ages and becomes
misused, its pre-service level declines. These impacts may be structural, resulting in the pavement's
inability to withstand the loads, or functional, resulting in a reluctance to adhere to the pavement.
These impacts are likely due to poor surface layer implementation or failure to meet standard
specifications. In general, we can summarize the types of asphalt cracks and their severity in the
following table: Table No 6

Table (6). Types of asphalt cracks and their severity.

Type an;i Alligator or reticular cracks Longitudinal and traverse cracks
“amel? LSl gf A Lewil] R s gl A gl 3 5850
crac
s(e:::rcik Low intensit Medium High Low Medium High
1eve1ty Y intensity intensity intensity intensity intensity
Pictures
from the N32°30'33", E 13°24'51.4"
field
survey of
the study
area
l;l);l:rel ea::;l Bleeding of flushing Side slits
CAEIAN P PR U PR Ailal) 548
crack ) geila o) iy 5 sl (5 e
sg::rcilt( Low intensit Medium High Low Medium High
level Y Y intensity intensity intensity intensity intensity
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Pictures
from the
field
survey of
the study
area
Type and Cracks of the wild type or pebble polishing Th,e I‘lpPleS
name of el Jhua 5 5 ) il gail)
crack i
Crack . . .
severity Low intensity Medlgm High intensity . LOW Medlqm . ng}.l
level intensity intensity intensity intensity
N 32°30'33", E 13°24'51.4"
Pictures
from the
field
survey of
the study
area
Table (6). Types of asphalt cracks and their severity.!*!
Type
and Pushing shoving delaminating Rutting
name of i) s aadl)
crack
Crac.k Low Medium . High . . . Medium High
severity . . . . intensi Low intensity . . . .
intensity intensity ntensity ntensity
level
Pictures V
from the ‘
field
survey of
the study
area
Type
and Thermal Cracking Potholes
name of Bl e dadldl) cigiaay Al
crack
sg::rcilt{y Low . .ngh. . High
. . Medium intensi . . Medium . .
level intensity . . Low intensity . . intensity
ntensity ty ntensity
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Pictures
from the Severity levels for holes less than 750 mm in
field diameter
survey of (] el uygis & el
the study T5-451 | 450-201 200-100 (9
area Lugs s il 23513
e L s 50-26
oole Lo Liaga 50 g
Type
and Reflection cracks Slip cracks
name of ;\.:MMY\ M\ 3.;@\1}5‘1\ M‘
crack
Crack . . . .
severit . LOW Medlu.m . ng]? Low intensity Medlqm . ngl.l
y level 1ntensity Intensity intensity Intensity intensity
Pictures
from the
field
survey of
the study
area
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Results of the field survey using the Pavement Condition Measurement (PCR) Method.
Table (7). Pavement Condition Assessment (PCR) Field Survey Results. For Sector 1 of the Road

Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r

Location: Tarhuna

(,:"\ \
Road: Fam Malga, Souk El A;\(M);

Sector: First sector Sector number: 1 Sector distance: 2.3 km b
Surface paving type: Number of lanes in each direction: 2 Width: 8§ m
Notes Redlfctlon Damage Spread | Damage Severity | pamage
GBaadla .P.ql.nts - opal) ) opall aa . Type of Damage
i i Wl e
S | e | b | e | s i sx4al s
E F (0] H| M L 15
O
12.15 0.9 0.9 15 Longitudinal Cracks
dpa o LS Transverse
12 0.8 1 15 Cracks
dpawulal GliidiCrocodile Cracks
15 Jish «ildiis Blocks cracks
il gall 885 Edge Cracks
108 09 08 15 4Da clsds Crescent Cracks
5 2133 Rutting
gl Shoving
3.15 0.7 0.9 5 4 5:¢dl Depression
2.5 z.sa Corrugations
1.4 0.7 0.8 2.5 <ijil Bleeding
2.8 0.7 0.8 5 3 Polishing
1.225 0.7 0.7 2.5 g4l Raveling
0.75 0.6 0.5 2.5 41 Delamination
5 &84 Patching
4.05 0.9 0.9 5 Aal Pat Holes.
4.05 0.9 0.9 5 dua )l Uil s s Edge Break
(PCR) Evaluation of pavement condition
Poor Total discount points =
= (100 — 52.375)
=47.6 %
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Figure No (3) is a graph showing (the condition of the pavement in the first sector).
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Figure No (4) is a graph showing (the condition of the pavement in the Second sector of the Road).
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Tables No (8). Pavement Condition Assessment (PCR) Field Survey Results. For Sector 2 of the Road

Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r Location: Tarhuna Road: Fam Malga, Souk El Ahad
Sector: The Second Sector number: 2 Sector distance: 2.3 km
Surface paving type: Number of lanes in each direction: 2 Width: 8§ m

Damage Spread Damage Severity

Not|Reducti 22l YA .l B> Damage

es on K Welght

Poi A S| plha| (e | g | ki Al O3 Type of Damage

| Points = Bl QI Al ees
b 22l g
bl oasa| E F |lOo| H M L 15

15 1 1 Longitudinal Cracks 4% sh cl8ais

Transverse Cracksiua o C88ES
13 09 ! 15 Crocodile Cracks 4awlal w85

15 Blocks cracks Jisll cildais

Edge Cracks il sal) cliiis

8.4 0.7 0.8 15 Crescent Cracks 4% <\l
5 Rutting 2235l
g Shoving
2.4 0.6 0.8 5 Depressiond s:¢l!
2.5 Corrugationsg a3l
2.55 0.8 0.7 2.5 Bleeding<i il
2.4 0.6 0.8 5 Polishing
2.55 0.7 0.8 2.5 Raveling ;Ui
0.4 0.4 0.4 2.5 Delamination <&
5 Patching &2 3
3.6 0.8 0.9 5 Pat Holes_isll
3.6 0.9 0.9 5 Edge Break i)l Gl g i
(PCR) Evaluation of pavement condition
Poo =100 - Total discount points
r = (100 — 54.4)
=45.6 %
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Tables No (8). Pavement Condition Assessment (PCR) Field Survey Results. For Sector 3 of the Road

Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r Location: Tarhuna Road: Fam Malga, Souk El Ahad
Sector: The Second Sector number: 3 Sector distance: 2.3 km
Surface paving type: Number of lanes in each direction: 2 Width: 8 m
Damage Spread Damage Severity
Note| Reducti Il HLa! Jall Bas> Damage
s on i< | e e | s ... | Weight T ‘D
a3 Points i e | BB | R 272 B9 ype ol Damage
& | s E F | O |H M L 15
. . L ok Clahs
10.8 0.8 0.9 Longitudinal Cracks 4L sk <885
Transverse Cracksiua o Clisds
12.15 0.9 0.9 15 Crocodile Cracks 4pawwlai il
3 ‘ . )Ah he
9.6 0.8 0.8 15 Blocks cracks Jis!) c\8ads
15 Edge Cracks il gal) \iads
Crescent Cracks 4% Sl
5 Rutting a3
g Shoving
iond sl
5 1 1 5 Depressiond s:¢
25 Corrugationsg sl
P
1.575 0.7 0.9 2.5 Bleeding—a 3!
P ‘
1.05 0.7 .09 5 Polishing
i Uity
2.5 Raveling
Delamination <83
2.5
5 Patching &8 A
ial)
3.6 0.9 .08 5 Pat Holes
W v
4.05 0.9 0.9 5 Edge Break il cil ga s
(PCR) Evaluation of pavement condition
Poo =100 - Total discount points
r = (100 — 51.87)
=48.1 %
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Figure No (6) is a graph showing A diagram showing the condition of the pavement in the third section
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Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r Location: Tarhuna Road: Fam Malga, Souk El Ahad
Sector: The Second Sector number: 4 Sector distance: 2.3 km
Surface paving type: Number of lanes in each direction: 2 Width: 8§ m
Damage Spread Damage Severity
Reducti Sl HLas! o)l Bus> Damage
on . Weight
Notes . A | S | ol | (e | agie | pambiia| g Type of Damage
TR Points = Il O ol
Gllaada bl o &
Axd)] E F o H M L 15
13.5 0.9 1 Longitudinal Cracks 4% sh cl88ds

Transverse Cracksdua o cliiis
13.5 0.9 1 15 Crocodile Cracks 4sawlal G855
15 Blocks cracks Jisl clisds
Edge Cracks il yal) cl8is

10.8 0.8 0.4 15 Crescent Cracks 4D cl8&s
5 Rutting 22l
gl==Y Shoving
3.6 0.9 | 0.8 5 Depression ¢!
2.5 Corrugationsg sl
1.8 0.8 | 0.9 2.5 Bleeding—a 3!
4.05 09 | 09 5 Polishing
1.05 0.6 0.7 2.5 Raveling _sUai!)
2.5 Delamination 533
5 Patching &8 3
4.05 0.9 0.9 5 Pat Holes_i>
4.05 0.9 0.9 5 Edge Break il Gl g i

(PCR) Evaluation of pavement condition
Poor =100 - Total discount points

= (100 —56.4)
=43.6 %
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Figure No (7) is a graph showing A diagram showing the condition of the pavement in the third section

Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r  Location: Tarhuna Road: Fam Malga, Souk El Ahad
Sector: The Second Sector number: 5 Sector distance: 2.3 km
Surface paving type: Number of lanes in each direction: 2 Width: 8 m
Damage Spread Damage Severity
Reducti By il Jrall Bu> Damage
Not on . . R . Weight
O | points | S | S| Wtk | o | daasie | Gaiiial ) oy Type of Damage

nis|  E FlO|H| M L 15

9.6 0.8 0.8 Longitudinal Cracks 4L sh ciliais

Transverse Cracksiua o cliiis
108 08 09 15 Crocodile Cracks 4xawlal <8853

15 Blocks cracks Jis!) cl8iis

Edge Cracks il sal) ciliids

15 Crescent Cracks 44 clidds
5 Rutting 23
gl¥) Shoving
1 0.5 0.4 5 Depression s:¢!
2.5 Corrugationsg s
1.4 0.7 08 | 25 Bleedingoi 1)
2.8 0.8 0.7 0.7 5 Polishing !
2.5 Raveling i)
0.5 0.5 0.4 2.5 Delamination »&a3)
5 Patching &84
1 0.5 0.4 5 Pat Holes il
2.8 0.8 0.7 5 Edge Break <ia)ll dilga s

(PCR) Evaluation of pavement condition
=100 - Total discount points
= (100 —29.9)
=70.1%

Poor
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Figure No (8) is a graph showing A diagram showing the condition of the pavement in the third section
Tables No (10). Pavement Condition Assessment (PCR) Field Survey Results. For Sector 5 of the Road
Tables No (11). Pavement Condition Assessment (PCR) Field Survey Results. For Sector 5 of the Road

Project: A scientific research paper entitled The Asphalt Road Crack and Damage

Date of diagnosis: 10 /4/2025r Location: Tarhuna Road: Fam Malga, Souk El Ahad
Sector: The Second Sector number: 6 Sector distance: 2.3 km N/
Surface paving type: Number of lanes in each direction: 2 Width: 8 mw
Damage Spread Damage Severity
Reducti Jrall HLas! il Bu> Damage
Notes| N adi€ S | gyl e | Lug i, | VY eight
Points : 2 w < S BV V3T Type of Dalpage
alBadls bl Il g9
nis|  E FlO | H| M L 15
10.8 0.9 0.8 Longitudinal Cracks 4% sh cl88ds
Transverse Cracksiua o C88Es
12.15 0.9 0.9 15 Crocodile Cracks 4sawlai 8843
15 Blocks cracks Jis «liids
15 Edge Cracks il sa) clihas
Crescent Cracks 4ba <\8ads
5 Rutting il
gl Shoving
2.8 0.7 0.8 5 Depressiond s:¢d!
2.5 Corrugationsg sl
1.6 0.8 0.8 2.5 Bleeding—a 3!
3.6 0.8 0.9 5 Polishing !
2.5 Raveling il
0.75 0.5 0.6 2.5 Delamination <&l
5 Patching &84
1.5 0.5 0.6 5 Pat Holes i)
3.6 0.8 0.9 5 Edge Break il Jil s ju

(PCR) Evaluation of pavement condition
Poor =100 - Total discount points

= (100 - 36.8)
=63.2%

i
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Figure No (9) is a graph showing A diagram showing the condition of the pavement in the third section

After visually surveying. The pavement condition and recording the readings in the forms, as previously explained,
and entering the damages, their severity and extent in the program and obtaining the values in the previous forms, we
will compare the value of the pavement condition to determine the quality level of the area to evaluate for the six
sections from south to north.

Tables No (12). Shows the PCR value for each sector of the road and indicates the quality level of the PCR
scale for that sector.

Sector Stat;l;ea;gllf‘;gfe ccording to PCR value No of Road section
Poor 47.6 1
Poor 45.6 2
Poor 48.1 3
Poor 43.6 4
GOOD 70.1 5
FAIR 63.2 6

Conclusion.

The examination of asphalt road cracks throughout study area reveals that the decline of
infrastructure poses significant challenges the findings of the study highlight the urgent need for
both immediate Short-Term repair and long-term strategies effectively address these issues.
Additionally, it is essential to adopt an approach that considers the ongoing impacts of climate
change on infrastructure. The cyclical nature of environmental issues requires regular evaluation
and refinement of maintenance strategies to ensure that road systems remain functional amid
increasing natural disasters.

After a visual survey of the road and its evaluation, as shown in Table No12, we found that:
1. Sectors 6 and 5 have relatively good pavement surfaces that require some maintenance.
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Sectors 1, 2, and 3 have poor and weak pavement and require extensive maintenance due to

extensive damage.
3. Sector 4 has poor and weak pavement and requires further rehabilitation due to high subsidence,
transverse and longitudinal cracks, crocodile-shaped holes, erosion, and extensive edge cracks.

Through this research paper and field study, the following was concluded:

1.

Nonkw

The pavement are exposed to many damages, which may be structural and lead to the collapse
of the road structure, or functional and do not affect the formation of the pavement, but rather
lead to a decrease in performance efficiency and jeopardize the safety of road users.

. Business management and maintenance of Road considered one of the most important branches

of road engineering, as they are responsible for organizing work and preparing administrative
and technical personnel capable of carrying out maintenance work.
Any delay in maintenance work met with an annual reduction in the level of service.
Correct diagnosis of the damage results in correct and effective treatment
Maintenance work is routine and is divided into:

- Preventive maintenance - Curative maintenance - Serviceability maintenance
Shoulders must maintained periodically, including maintaining the shape and leveling of the
shoulder so that:

- The shoulder can used for safe passage in an emergency.
- Roadway water can drained into the canal beside the road.
- The paved road has adequate lateral support.

Recommendations:

A- Short-Term Repair Techniques:

1. Patching and Sealing Cracks. A highly effective method is crack sealing, which involves
injecting sealants into fissures to prevent water penetration. This technique is particularly
important because neglecting cracks can lead to damage that is more extensive. Ultimately
increasing maintenance costs due to the need for larger repairs or complete resurfacing.

2. We can use another widely used method is patching, which entails removing the damaged
asphalt surrounding the cracks and replacing it with new material. Patching is beneficial for
larger or more serious fractures, particularly those that threaten safety and driving conditions.
When used alongside other techniques such as crack filling, where filler material applied to
minor surface issues, these methods offer immediate solutions that can prolong the life of
asphalt roads.

3. Completely repave the road due to the expiration of its service life and the proliferation of
structural damage and defects.

4. Conduct further research to accurately predict future road conditions. This can achieved by
studying the impact of other factors on road network performance, such as heavy trucks, the
structural capacity of pavement layers, and the properties of the materials used to construct
these layers.
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B- Long-Term Solutions:

5. Review the method of designing paving for local roads in a manner that is consistent with the
nature of the loads and the type of vehicles used for it.

6. Rehabilitation Measures to roads

7. Cold In-Place Recycling (CIPR), which involves milling damaged pavement and
remixing it with stabilization additives like emulsified asphalt or foamed bitumen. This method
not only reclaims materials but also strengthens the underlying base, making it option for Libya
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