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Abstract

This research aims to design an engineering road linking Sheikh Abdullah
Al-Badri University and the land port, and several paths have been studied
and many comparisons have been made to choose the optimal path, which
achieves efficiency in transportation and the highest service in the region
and the lowest cost and conducted a traffic inventory by following the

manual inventory method and the engineering budget was conducted to

Vi



Lial s piaall JER]

determine the shape of the sectors and the volume of traffic m and the width
of the road 7.5 km and the length of the road 2.8 VVeh/day 84

Lateral inclinations 1:2 and drilling volume backfill size = 16.564
Drilling size m"3=2.2
Design speed = 30
m-stopping visibility distances =189.67
Sighting distances:89
MV Visibility Distance for Intersections =50
Curves:-
Curve length =50.2

mCurved back height = 0.7M with 1.5 shoulders

Vil
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-1 i) 4,50 5-8-3

Step 1 .drow a line joining the reliability level of 99% and the ovral setandard devistion SO
of 0.49 and extend this line to intersect the first TL line at point A.

Step 2. Drow a line joining point A to of the ESAL of 2*1075 and extend this line to
intersect the second T.L line at point B.

Drow a line joining point B and reilint modulus (Mr) of the roadbed soil ,and extend this
line to intersect the design serviceability loss shart at point C .Step 3.

Step 4 . Drow a hrizinal line from point C tointersect the design serviceblity loss
PSI curve at point D in this proplem . PSI =4.5-2.5 =2.

Step . Draw a vertical line to intersect the design SN and read this value SN =
4.4 .

Step 6 . Detemine the appropriate sturtcture layer coefficient for each con
structure material .

(a)=resilient value of asphalt = 450000 ib/in*2 . from figure 19.5, al=0.44
(b)= CBR of base course material = 100 . from figure 19.4 . a2=0.14
(c)=CBR of subbace course material = 22.from figure 19.3
A3=0.10
Step 7. Determine appropriate driange coefficient mf . sicnce only one set of
condition is given for both the base and subbase layers , the same valye will
be used for m1 m1 and m2 . the time required for water to drain from
table 19.5 driange quality is fair .

The percentage of time pavement structure will be exposed to moisture

levels approaching satureation = 30 . and from table 19,6 M=0.80.

Step 8. Determine appropriate layer thikness from

SN == a1D1 + a2D2m2 + a3D3m3
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Figure 19.8 Design Chart for Flexible Pavements Based on Using Mean Values for each Input

SOURCE: Redrawn from AASHTO Guide for Design of Pavement Structures, American Association of State Highway and Transportation Officials, Washington, D.C.,
1993. Used with permission.

Table 19.7 Suggested Levels of Reliability for Various Functional Classifications
Recommended Level of Reftabifity

Furnctional Classification Lirban Rreral
Interstate and other reeways B5-000 a0-99.9
Other principal arterials E0-99 7505
Collectors 80-95 T5-95
Lascal S0-80 a0-80

Newe: Resols based on a survey of the AASHTO Pavement Design Task Foree.
SOURCE: Adapied with permision from AASHT Guide for Despn of Povemend Sirccneres, Ametican
Assocdateon of State Highway and Transportation Officeals, Washgton, DC., 1993
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Table 19.8 on page 1048 gives values of Z, for different reliability levels K.
Owverall standard deviation ranges have been identified for flexible and rigid pave-
ments as

Srandard Deviarion, 5,

Flexible pavements O.40—-0.50
Figd pavements 0.30-0.40

Table 19.5 Definition of Drainage Quality

Quality of Dratnage Water Removed Within®
Excellant 2 hours
Good 1 day
Fair 1 week
Poor 1 month
Yery poor {water will not drain)

*Tume required to drain the base laver 10 50% satueation.
SOURCE: Adapted with permission from AASHTO Guide for Despn of Poevement Strielures, Amefwan
Association of State Heghway and Tramsporiation Officials, Washingroa, DG, 1993,

Table 19.6 Recommended m; Values

FPercent of Time Pavemernt Structure s Exposed o
Maistre Levels Approaching Saruration

Cualfty of Lesy Crrealer
Dirainoge Tiran 1% I to 5% Fto25% Than 25%
Excellent 1.40-1.35 1.35-130 130-120 1.20
Goad 135-1.35 1.25-1.15 1.15-1.00 1.00
Fair 1.25-1.15 1.15-105 1.00-0.80 20
Poor 1.15-1.05 1.05-0.80 (.80 -0.60 L]
Yery poor 1.05-0.495 0.95-075 0.75-040 40

SOURCE: Adapted with permission from AASHTO Guide for Desion of Povement Sireclures, Amefican
Assocdation of State Heghway and Transportation Officials, Washington, DoC., 19935,
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-1 sl pasll 1-4

- (9-8)d) Acludl (e yasl) o

- Lﬁ)ﬁ)’“}\ ‘)mgj\ c.a.aﬁ (1-4)&&‘ d}d}j\

8.45-9 8.30-8.45 8.15-8.30 8- AD.T Al A )
8.15 %
4 4 3 3 14 0.168 S
8 3 4 3 18 0.216 oula
3 0 1 4 8 0.096 Lald
12 11 10 10 43 0.518 s,
27 18 18 20 83 100 g saxall
-(2-4) Slelid) maia Jalas a9 J g0
HOURS Volueme HEF
8-8.15 20 20.38
8.15-8.30 18 20.38
8.30-8.45 18 20.38
8.45-9 27 20.38
83 % 20.38
= f = 1691.54
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-1 (3-4) (o) piaill Jalaae e 53 J 53 DEF)

Day of week Volume DEF
Sunday 7895 9.515
Monday 10.714 7.012
Tuesday 9722 7.727
Wednesday 11.413 6.582
Thursday 10.514 7.012
Friday 13.125 5.724
Saturday 11.539 6.510
Total=75.122

Total —day volume=1691.54*7.012=11861.08

Averge 24-hr volume =—-%-1694.44

-(4-4) el paall) Jalas goia o9 J 535 (MEF)-:
MONTH ADT MEF
Ganary 1350 1.756
February 1200 1.975
March 1450 1.635
April 1600 1.481
May 1700 1.394
Gune 2500 0.948
Guly 4100 0.578
August 4550 0.521
September 3750 0.632
October 2500 0.948
November 2000 1.185
December 1750 1.354

Total yearly volume= 28.450

Mean averge daily volume=2370.

Since in December=1694.44*0.948=1606.329
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Gaobll (e (e mia 51 (3-3) dsas (0 7.5 Gaohll (e e paad o
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C.k...u ERPAS [ERPWE Ualads) &WJ\ el j8 3¢l 8 adaailf
O el Aaalal YETIES
301.05 300 1.05 1
300.77 299.1 0.9 .951 1.67 2
301 299.24 0.14 1.53 1.76 3
300.8 299.2 0.04 1.8 1.6 4
300.85 299.28 0.08 1.52 1.57 5
301.03 299.33 0.05 1.52 1.7 6
301 299.49 0.16 1.54 1.51 7
301.95 299.26 0.23 1.74 1.69 8
301.12 299.4 0.14 1.55 1.72 9
299.18 0.22 1.94 1.4 10
300.58 299.17 0.01 1.41 1.45 11
300.62 299.88 0.29 1.74 1.67 12
300.55 299.46 0.42 2.09 g sanall
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100%
90% \\
80% \
70% \
60% \
50% \
40% \
o \ —— 300 301
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100%
90%

a9l shall el Uadl)

) AN
X
60%
% N\
%gg’ \\ 300 301
0% \
299.3 1800
299.5 2000
299.3 2200
299.1 2400
-1 (6-4) p Al Aad) s Glua Jgia
R C L iy haa e;al\ REMARKS
301.2 300 300.8 300.5 40 FILL
300.21 300.12 300.2 300.5 29.4 FILL
300.69 300.8 300.76 300.5 22.8 CUT
300.15 300.16 300.22 300.5 26.11 FILL
300.3 300.21 300.15 300.5 21.98 FILL
300.29 300.37 300.45 300.5 9.43 FILL
300.27 300.08 300.33 300.5 2.98 FILL
300.36 300.48 300.51 300.5 1.40 FILL
300.07 300.04 300.11 300.5 36.43 FILL
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165.64 & sanall

dna gl el
100%
90%
80%
70%
60%
50% /Z‘ —
40% 7 — 1400 1600 1800 2000
30% Va 800 1000 1200
20%
10% / 300.16 300.04
(] /
0%
| | 300.4
300.6
300.8
300.82 301

-" w‘ ;\SJA.AS\
 Aeluldl pS 30= sl Bkl Lsasill Ao ) a5y (3-4-5) Jsis s

- Y Tyl

- 8 il Al Adluwa [

302

=—=114.
2x4 %981 67

$=2.5*30=75

S.5.D=75+114.67=189.67
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-1 okl Ll Adla [ o

d1 = 0.84(30 — 16) = 11.76

s=0.2(30—16) = 8.8

= ,2.734*8.8=2.455

d2 = 2 % 8.8 + 0.84(30 — 16) * 2.45 = 46.41
d3 = 0.28 = 2.45 = 0.686
d4 = 0.67 * 46.41 = 31.11

PSD =11.76 + 46.41 + 0.686 + 31.11 = 89m

- Gladaldil aie L) A8l - d

30 % (2 + 4)
3.6

-1 A8y cilyiaialla 3

R=50

, 572958 _
==

T = 50tan572—'5 — 27.5m
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E =50 (gin% - 1) = 26m

L_Zn*50*57.5
B 360

M =50 (1 — cos%) = 6.2m

57.5
C=2x SOSinT = 48m

-1 Aadall gl gl g

—17 = 307 = tan 30
¢ TT127%50 "

=0.7m

- g.‘auﬁ‘i\ M\ 4-2
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- el e Glua
-1 ESAL=AADT*365*F,; * Fg; * N * G,
-2 AADT=1606.329

r=5
n=20
G = 33.06
Fd = 50%
Fg; = depend on the value axle load from table()
S a3y J 50 (ESAL)
Car| AADT Gry Fp Fg; N ESAL*10°
S | 1694.44 33.06 50% 0.00018 2 0.00368
200
0
osla | 1694.44 33.06 50% 0.01043 | 2 0.213
4000
1 4ali | 1694.44 33.06 50% 0.189 2 .3860
12000
2 4ali | 1694.44 33.06 50% 0.0773 | 4 3.161
18000
Total 3.764

. 90 li25(85-99.9 ) o Le A8 5l sall A () 223 (19.7) 48 58 sall Jsan Jai-; Y )

dad ) U= s Wil

B bd Jeay O Wl Ll Qs 23 Al ESAL bdn ) 0 A b G diags 1l
&3 ) CBR 4ad (e adbus o3 (gl g MR bads ) )9« C s g Biad (0 Jua gl o 1 Lula

-l )8
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.2=2.5-4.5 e 3ke & A APS| adhalil Sl )50 C e bt pny -1 Ll
CBR sy SN ad s o5 (30 g APST g SN W s adaldi s Jan J i bl sy -7 bl
= OVl (e

CBR (SUBGADE )=5%
Mr = 0.8%1500=12* 103

CBR (sub base ) : from figure (19.3) =35%
Mr=16*103

CBR (Base ) = 70%from figure 19.4

- Mr =(27 * 103)
APSI = 2
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E B Design Serviceability Loss, APSI /
= s
=
/
B y
z 40
' F

il

Resilient Modulls, M/ (1bfin2) % 10%

Reliability, R{%)
Estimated Total 1&-kip
Dl-',,, I{millions)
Effective Roadbgd
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o
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05 ///
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T r T T
987 6 5 4 3 2 1
Design Structural Number, SN

Figure 19.8 Design Chart for Flexible Pavements Based on Using Mean Values for each Input

SOURCE: Redrawn from AASHTQ Guide for Design of Favement Structures, American Association of State Highway and Transportation Officials, Washington, D.C.,
1993. Used with permission.

:-SN, =AD
A = from chart 19.5

SN, = from figer 19.8

D—2'2—44' =10.6
—0.45— AN = .ocm

SNI =a1d1 =0.4%x6.5=2.6
-1 dasuaall SN, dad (gt aay cNalaal) (0 SN, dad ileaay p 985 -1 Ll
SN2 =A1D1 +A2D2M2
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M, = from table 19.5 and table 19.6
D,=————= 68in

SN, = 0.13%0.9 %6 = 0.702
Gaaadl SN, Fad i s ey AN AL clen e Gy o 58 - Ll

SN3 - A1D1 + AZMZDZ + A3M3D3

45— (0.702 + 2.6)

D =95 10
3 014709 9.5insay 10 in
- ‘;_‘a\.g_d\ &M\ C""a}’fwu
b h , —
: ~ Surfase  iom
| ~ -3
Base 15.6 cm
A Y
4
Subbase 25cm

. i
: ARUARRUERRASAAALARIRRRY

Subgrade
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oealAl) Jadl)

Clua gil) § AadAl)

-1 LDl

- Y e Jganll a3 K3 G Laa
m31694.44= a5l el paa
m7.5 = Gkl (= e

m 2.8= Gkl Jsh

m1.5 = 4l [ s
m3165.64 =p2_ll aas

m3 22.8 sisll aas =

m/s30= daaxill il
M189.67= b ¢ill Ly )l Cililise
m 89: 4yl Cildlia

M 50= cilaaliill 2,5 ) diluse

- Gliaial)

50.2= sl Jsh

mO0.7 = oaiall jeda g lés )

D oe JS las 8

D1 =11cm

D2 = 15.6cm

D3 = 25cm
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Traffic&highway ENGINEERING
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