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Abstract

The processes perform maintenance of roads and intersections of different types according to
the scientific methodology of the priorities and imperatives that must be followed to minimize failures
structural and functional anomalies of the surface of the road, which requires a process of rehabilitation
(Rehabilitation) inclusive of the whole section of the road, which requires more cost and effort as well
as the time it takes to accomplish. The study had been done rehabilitation process for the roadway
which is started from (Amara-Baghdad intersection) to (Sheeb-Almsharah intersection with length
(Km27.50) in order to get cases of failure in most of its parts due to lack of maintenance, based upon
the basis of the survey included the condition of the road and areas of failure and the status of the
shoulders and the effects on the road as well as the type of traffic used the road, and engineering survey
and detailed study of a traffic study included a traffic situation where the study classify the volumes of
traffic of the road on the basis of peak-hour traffic (Peak Hour Volume). The study used a method (Full
Depth Asphalt).

(Asphalt Institute Manual Method for Flexible Pavement) to design the thickness of the layers
required for the rehabilitation of the road as well as the program was used (Highway Capacity System
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2000) to analyze the level of service to the road after rehabilitation. The study concluded that the
thickness of the layers of rehabilitation (85mm) where it is implemented by following steeps:-

- Study area is cleaned thoroughly using compressed air.

- Spray (tack coat) under the technical specifications of general authority for road and bridges

(SORB).

- Brushes amendments layer thickness (35mm) tacking into a count the tends and levels required.

- Brushes asphalt surface layer thickness (50mm) under the technical specification.

- Brushes sub base layer ranges thick (15-20cm) compacted well in order to address drop the shoulders
of the road asphalt layer , level taking into account the required under the technical specifications .As
well as the level of service for the road (LOS) will rise from the level of (E) to the level of (C) when
you make the rehabilitation of the road above using the program. The study recommended the
formation of circles specialty concerned with maintenance of traffic available to physical and human
resources needed and to be its staff is the experience and skill and professionalism through training and
development ongoing as well as the establishment of a database of all by providing the name of the
road, kind, date of completion, contract amount, date of last maintenance, cost, type of failure in all, the
type of maintenance treatment with a programs, objectives and priorities under the scientific planning
standards established for that purpose.

Key words: Rehabilitation, road maintenance, structural failure, engineering survey
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Pc Bus Trucks
Type2 | Type3 | Type2-S2 | Type 3-S2 | Total
Hourly Volume 20 5 103 105 103 97 433
ADT 160 47 865 875 865 809
percentage of trucks for each 23.4 23.66 23.4 21.88
type
Total percentage of trucks % 92.366

dalad) Al Slial o ) 15liid (Average Daily Traffic) (ADT) —lus dolee & a3
A(0.12)Jalaall e lidinlany G phall GaalaiDU s okl ¢ b Caa s ) sualdl s Gk

g




Mg : (M) ahall /7 ) 2acl /7 dunicd aglel /7 Jby dedy dha

relilal) Julaty Jaalil sale) 4 o -

Gkl Jiall) sale) clih ¢ 51y claw zhoad s Gkl Julb sdelY Ll 3 o
Jalas ) ol Gl Andien 35 50 Al > il e e 308 dale Al 3 e alaie Wl 5S04
Badinall sail Gy datall g Algial g el Slie¥) Hhi 38V ae ALE) LS el A paal Jlea)
LY Gl il el pand AalaBY) Au) pall 38 A 58 Cigus okl el jead DA
aplia) Ll dee Pla e Jall Gyl clida 40 0 e Jalid sale) 3l 0 cadiel 5 Dl
skl e dsb e s
:(Test Pit Holes) 4y jLady) Jalai) — ¢

Test Pit 4y laa) blds 3al ¢ 5a) & Mal Bkl dls e 2Dl 3 S8 (058 dal (e
Gladall Aol @iy Gkl e Jsha e s (2.0km) 4l IS5 (50*50cm) sl (Holes)
Jaaill Gy SISy il 585 dn el (8 i) Ay A ¢ 535 clandl S e L e Lgaal 52
M) AiS maag (V) A JSal 5 (Subgrade)—) dida s sl el Jidal (CBR) i) 58 51<)

Lo ga g iladl) 38) A4y 4h gy 1(V) pB) JS

alibal) Jalas — Vv —¢
Llal) o ga Al -Vt

sale) Gaad oLV Aik g iy claw aaal B aledl digd A A8 2y o Ja) e
Aadall Ladall o e apt Gl o Al dpedigl uleall Al ol Ciadic) si S Gkl Jal
Glaws JalSly (Test Pit) 4)ia¥) ciliall 330 DA e dud o) caiy a8 LGkl sl 4aky)
Ciaia g adly dglany) lidall Lgd Ley 5okl Clids claw dieaic 45 (2.0km) JSI5 o)kl Gl
o)l Ak WAl g sase okl (Subgrade)d dide Ala 3 i) Gla il
4all (CBR) s 0sl Joaill 4o Jaee cilas S5 Lo s ) da pxie 46k 68 (Subbase)
Cla il Pla e Lale Jgeanll @ ) 238 ma s (V) &) dsaadls (%Y0) Vs (Subbase)
Ladsa 5353kl A jLaaY) el 4y yiaa)

vy



Mg : (M) ahall /7 ) 2acl /7 dunicd aglel /7 Jby dedy dha

A LaaY) iall 4 pidal) cllua gadl) il g :(Y) A2, Jota

g’ (7]
S g
L] g Asphalt layer
o
= 3
Z
& 5
B Base Course Binder Course
(=
= % = Z
|28 2 |E|288|E| 2|24
& |~ a = |lsz |85 | 2 |&¢F
~ = =8N o) = =8N
« ~ = % « ~ =
\ 0+00 ¢ Yo ¢y V. 4.1 $ Y ° 5.5 ¢,0
Y 1+00 £,0 vy $A ). 4.1 £,vY ). 5.6 ¢ 00
v 34+00 £ vo s V. 4.3 £,)0 ° 5.6 §,¢0
¢ 5+00 vo | vo 2% Yo 4.4 £,\o Yo 5.7 §,0%
° 7+00 £,¢ YA | o Yo 4.1 £, ° 5.7 ¢,0
1 9+00 v | vy | oo Yo ¢ €01 ° 5.5 1
v 11+00 o0 | vy °. Yo ¢ £VA ° 5.8 §,8¢
A 13+00 go | ¥ £A Ve ¢ £,¥ ° 5.5 §,80
q 15+00 ¢\ ‘. ‘o q 4.4 $VA ° 0,0 $¢.0
Yo 17+00 v | ova | oA q 4.3 £VA ° °,1 ¢ 00
X 19+00 gxv | vy 3% q 4.3 R 7.5 0,1 £
vy | 21+00 ¢ ve 3% q 4.3 §Y % oA | £,6m
vy | 23+00 ¢ ve £A q 4.2 §\0 ¢ oA | £,¢9
ve | 25+00 g1 | v fo q 4.2 £, $ o,V §,0
vo | 27+50 £ v, ‘o q 4.3 £,V ¢ o,v £,1

(EASL) ¢Alsal) =kl g )l Jaad) Jalre Gilea — Y-V — ¢

osnal Jalae Bjae Ml & phl e G psaad Jla) il a8 ) e
o by (Asphalt Institute Manual Method for Flexible Pavement) & yla ;44 uludl)
Jsaall s Guohll (Overlay)—) dids claw (pads Jilly @l ) saall (8 Jalaal) iz A
A4Sl (ESAL) gl sy (©52) @by ol gaad) Ll i€ pall ) slaall o Jlaa) w555 zmasa ()
A ol dikaie 3 ALED LSl ) sl

A 7 samall Jaadl g jglaal) aas g AL LS yal) £ 8 gadagy 1(¥) Ay Jsaa

ALE LS jal i (B) 4 £.3ama Jaa o]
skl e
1 2 3
Type-2 7 13
Type-3 7 20
Type2-S2 7 13 20
Type 3-s2 7 20 2
AL s jall 4y )9 al) o gaall G £ sanall gy () By Jgo>
Truck Type ADT (ESAL) ¢8a) Jasdl
s ASal Jaal) Jalaa | A pal Jaad) Jalza Alaaa 45 5al)
As Jd A yall g A8 jallp Bl<al) (A
* % Empty Llaaal) (Legal Load)

vy



Mg : (M) ahall /7 ) 2acl /7 dunicd aglel /7 Jby dedy dha

* %
Type2 865 0.07 60.55 7.52 6504.8
Type3 875 0.1 87.5 4.17 3648.75
Type2S-2 865 0.185 160.025 11.07 9575.55
Type 3S-2 809 0.175 141.575 12.845 10391.605
Total 499.65 30936.760

** (AASHTO 2002 Axle Load Equivalency Factor for Tandem & Single Axles.).
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LSl gl sl e g st S LS Jaadl dalre gy (©) A8y Jsaalls A2 )8 a5 4eadind Lgie

.M}iz\s‘)bu}ﬁum

gl e G g ALEN S yall £1 55 (a £ 58 IS Al Jaall Jalaa g (©) By dgia

Gross Axle Load

Load Equivaiency Factors

KN b Single Tandem Tridem
Axles Axles Axles
4.45 1,000 0.00002
8.9 2,000 0.00018
17.8 4,000 0.00209 0.C003
267 6,000 0.03043 0.001 0.0003
35.6 8,000 0.0343 0.003 0.001
4.5 10,000 0.0877 0.007 0.002
53.4 12,000 -0.189 0.014 0.003
62.3 14,000 0.360 0.027 0.006
1.2 16,000 0.623 0.047 0.011
80.0 18,000 1.000 0.077 0.017
89.0 20,000 1.51 0.121 0.027
7.9 22,000 2.18 0.180 Q.040
6.8 24,000 3.03 0.260 0.057
5.6 26,000 4.09 0.364 0.080
4.5 28,000 5.39 0.495 0.109
3.4 30,000 6.97 0.658 0.145
2-3 32, 8.88 0.857 0.191
1.2 34,000 1118 1.095 0.246
0.1 36,000 13.93 1.38 0313
9.0 38,000 17.20 1.70 0.393
8.0 40,000 21.08 2.08 0.487
87-0 42,000 25.64 251 0.597
5.7 44,000 31.00 3.00 0.723
-5 46,000 37.24 3.55 0.868
3:5 48,000 44.50 4.17 1.033
.4 50,000 £2.88 4.86 1.22
1.3 52,000 5.63 1.43
0.2 54,000 6.47 1.66
S.0 56,000 7.41 1.91
-0 58,000 845 2.20
.0 60,000 9.59 251
-8 62,000 10.84 2.85
.5 64,000 12.22 322
.5 66,000 13.73 3.62
02.5 £8,000 15.38 4.05
11.5 70.00C 17.19 4.52
.0 72,000 19.16 5.03
.0 74,000 21.32 557
-0 78,000 23.66 6.15
47.0 78,000 26.22 6.78
-0 80,000 29.0 7.45
64.7 82,000 32.0 82
-6 84,000 35.3 89
82.5 86,000 388 2.8
91.4 88,000 42.6 10.6
00.3 80,000 46.8 11.6
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ESAL/Day =449.65 * 0.4 + 30936.760 * 0.6
=18741.916
s sial) (S Janll alagy

ESAL/Year = 18741.916 * 365
=6840799.34

= (Growth Rate) sl Jalas 5 (Design Period) 4w (V0) Guhll caeaill jeall o) (2 i e
bl asesil eall Cn el Jalae 20y 5305 (1) W Jsaad) b 1ok 5 6%
sl Jalaa LSl 488 pudg (7) by Jona

Design Annual Growth Rate, Percent (r)
Period,
Years (n) No 2 4 5 & 7 8 10
Growth
1 1.0 1.0 1.0 1.0 1.0 10 1.0 1.0
2 20 202 - 204 205 2.06 2,07 2.08 210
3 3.0 3.06 312 3.15 3.18 3.21 325 3.31
4 4.0 4.12 4.25 4.31 437 444 451 4.64
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6 6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7 7.0 743 7.80 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9:21 9.55 9.20 10.26 10.64 11.44
] 9.0 9.75 10.58 11.03 1149 11.98 1248 13.58
10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 1.0 1217 13.49 14.21 14.97 15.78 16.65 1853
12 120 13.41 15.03 15.92 16.87 17.89 18.98 21.38
13 13.0 14.68 |. 16.63 17.n 18.88 20.14 21.50 24.52
14 14.0 15,97 18.29 19.16 |, 21.01 2255 24.21 27.97
15 15.0 17.29 20.02 21.58 23.28 25.13 27.15 31.77
16 16.¢ 18.64 21.82 23.66 ~| 2567 27.89 30.32 35.95
17 17.0 20.01 23.70 25.84 28.21 30.84 33.75 40.55
18 18.0 2141 25.65 28.13 30.91 34.00 3745 45.60
19 19.0 22.84 27.67 30.54 33,76 37.38 4145 51.16
20 20.0 24.30 2978 33.06 36.79 41.00 45.76 57.28
25 25.0 3203 41.65 47.73 54.86 63.25 73.11 93.35
30 30.0 4057 56.08 66.44 79.06 94.48 113.28 164.49
35 35.0 49.99 73.65 $0.32 11143 138.24 172.32 271.02
1+ -1 rate 5 .
*Factor = _T——', wherer= ;Baand isnot zero. If Annual Growth Is zero, Growth Factor = Design Period.

IS CREIN P

Traffic Projection factor = 23.28

pJa) il Ll Bl el eall o g o 8SA 3 il Jeadl il (el el
(ESAL/15Year) = 23.28 * 6840799.34
=159253808.6
AASHTO ) (50%) = (Design Lane) el jedl & AL b€ el 4o o) o= @ e
1058 (A Jaall i adde 5 (2002

EASL = 159253808.6 * 0.5
=79626904.32

1S Jaal) (S5 @l (50%) = (Direction Distribution) of = e

79626904.32* 0.5 =39813452.16
EASL=39813452.16
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:Jaalil) Bale) clids aranal — Y-V - ¢
alasiulys (MS-17) (Asphalt Institute Manual) 3.8 5! clical sally el Lo ) ol
HAl) A

Where:
T, = Thickness of overlay (mm)

Ty, = Thickness that a new pavement (after overlay) would require for expected traffic
(ESAL)

T. = Effective thickness of the existing pavement structure (mm)
Resilient Modulus ) dad e slaieWU (Y) JS&) aladind o4 (Ty) dad Lo Jsand dal e
(Sub grade)— (CBR = 4.346%) 4ad o I 4y 5840 <l sadl)l i s ((MR) (MPa)
MR =10.3 * 4.346 = 44.7638
defiy MR dad Lius DA (e (3) a8, S8 alasiulys (ESAL =39813452.16) o
(Tn =290 mm) G hll 4akuy) bl (Full Depth Asphalt) T, 4ad b maiy ESAL

Full-depth Asphalt Concrete
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Equivalent 80 kN Single-Axle Load (ESAL)

AASHTO 1993) )Jaall 53] Ak dlace JLA8) BdS gy (%) 3, IS
A ) aay aiedd 5 a8 J Lalall (Conversion Factor) dissill Jalae #1350
Asphalt ) Gkl g5 cuny Jeall pge (0 Laea 8 A LY Ll cliy) pal A

) sl e Jalaall Cluial 23 a3 (Institute Manual 1981
Sub base Course = 0.2
Asphalt Course = 0.9
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Ol 3 35kl ol Lad e ladal 5 ) 4y jea¥) Bl A e Al pall il Gus —¥-Y-0
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il laal gall o gy Ay slladl) J saall sled e pe £lanl) A8l (gusia e (3 kll LS
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() e 328l 2 gay o g S (Highway Capacity Manual 2000) (Capacity System 2000
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o2 13g] paugi dsale
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el s ol sl 5 Aalaly) Jeed ae ok Jalae 3 ALED LS pall sl cllaae oLl
LA A geal) g Ayl JlaaYl il e okl e Laliall 4o Ll

:(References) Jiaal) -V

il



Mg : (M) ahall /7 ) 2acl /7 dunicd aglel /7 Jby dedy dha

Asphalt Institute Manual, Series No.17 (MS-17),1981," Asphalt Overlays for Highway
& Street Rehabilitation".

AASHTO, 2002, "Geometric Design of Highways and Streets”, Suite 249,
Washington DC, 20001.

AASHTO,1993,"Guide for Design of Pavement Structures" N.W, Suite 249
Washington DC, 20001.

sl 3\_'93.« ‘:A Clatalatl) U ).'.’JJ:"} e:\;\s'} "Yeeq ase ‘éALI ﬁ)ﬂ\ e g e:&\).a‘\ Lm‘)l\ LTSN
B A el el i el fAaigl 206/ sl i 5 A SIS0a) avigl) 380l Al
.(Part (C)) (17-18 May 2009) «iuigl
Laalal) Gl o " sagal danm 3k okl cLa s Ayl dgadl " YooY deal o deal Qi o
Yod ya
Harith K. Ajam, (1999)," Development of an Expert System to Investigate The
Problems of Failure in Flexible Pavement" MSc Thesis university of
Technology ".
Ministry of Construction & Housing, 2005,“State Corporation for Road & Bridges
Studies Section”, “Highway Design Manual”, 2™ Edition.
Nicholas J. Garber & Lester A. Hoel, (2002) ," Traffic & Highway Engineering "
Thomson , international student edition . p.p. 963 — 989.
Transportation Research Board, 2000, “Highway Capacity Manual”, Special Report
(209), Washington DC.

Transportation Research Record 1524, Transportation Research Board, (1996),
National Research Council ,Washington , D.C.

vy



