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Abstract
Ash-Shyoukh Palestinian village in Hebron province is located in the north of the city
of Hebron, and it has a great importance because it has white gold ’quarries and stone
factories “ , and this, of course gave the village its commercial and industrial
importance which is currently famous for .
The selection of this project was due to its vital importance, as this road is vital for
trucks to get to the industrial area, and this road is classified as a commercial 14 meter
— wide — road according to the master plan of the municipality of ash-shyoukh town,
as this road contains several commercial and residential complexes and a branch of
the Islamic Arab bank as well, and it’s the closest connecting road to the Ash-shyoukh
industrial school intended to be opened next year , and also contains a (diwan) and a
vast lounge for occasions done by Halaika Family .
But, This Road with regret was in desperate need the least engineering concepts in the
old design, not taking in consideration storm-water sewages and parking, and
pedestrian traffic in the commercial road with heavy traffic for large trucks that forms
a significant threat to their lives, in addition to other important design requirements.
The expected achievements to be complete in this project are the application of the
Engineering concepts of the technical specifications to be followed when doing any
road design, this project contains several chapters of theoretical and computational
laboratory testing By ASHTO 2014 Specifications set out in detail of the structure of
the project.
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ESAL = fa * Gf * AADT * 365 % N;* fgp covereiiniiniiiiininnans (51)

e ESAL: Equivalent Accumulated 18000 Ib Single—axil load for the axle category (i).

e f, : Design lane factor.

e Gy : Growth factor for a given growth rate (j) & design period (t).
e AADT: first year annual average daily trafficfor axle category (i).
e N; : Number of axles on each vehicle in category (i).

e fr : load equivalency factor for axle category (i).
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F(1-2) dptadl o fy el e domnll

Number Of Traffic Lanes Percentage Truck in Design Lane(%)

( Two Directions)

2 50
4 45 (35-48)
6 or more 40 (25-48)

(Percentage Of Total Truck Traffic in Design Lane) aalsll cijuall & Gyl das (V=0 ) Joaa

3.5 Gl capmae ISy ol JS 8 aaly e ) Gplall Jsh e e o (g5in lasanai 2sal) Gplall Ll

%o 50 a5 Jsaall (50 2 Q8,1 Al fd ded 2353 (e

: (Y=0) Jgaall (e ale Jpanll sid (Gr) growth factor i U

Design Annual Growth Rate (%)

period No. 2 4 5 6 7 8 10

years growth
1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2 2.0 2.02  2.04  2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 3.12  3.15 3.18 3.21 3.25 3.31
4 4.0 4.12  4.25 4.31 4.37 4.44 4.51 4.64
5 5.0 5.20 542  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 7.43  7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9.21 9.55 9.90 10.26  10.64 11.44
9 9.0 9.75 10.58 11.03 11.49 11.98 12.49  13.58

10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94

—
e}
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11
12
13
14
15
16
17
18
19
20
25
30
35

11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
25.0
30.0
35.0

12.17
13.41
14.68
15.97
17.29
18.64
20.01
21.41
22.84
24.30
32.03
40.57
49.99

13.49
15.03
16.63
18.29
20.02
21.82
23.70
25.65
27.67
29.78
41.65
56.08
73.65

14.21
15.92
17.71
19.16
22.58
23.66
25.84
28.13
30.54
33.06
47.73
66.44
90.32

14.97
16.87
18.88
21.01
23.28
25.67
2.21
30.91
33.76
36.79
51.86
79.05
111.4

15.78 16.65 18.53
17.89 18.98  21.38
20.14  21.50  24.52
22.55  24.21 27.97
25.13  27.15  31.77
27.89  30.32  35.95
30.48  33.75  40.55
34.00 37.45  45.60
37.38 41.45  51.16
41.00 45.76  57.28
63.25  73.11 98.35
94.46 113.28 164.49
138.24 172.32  271.02

( Growth factor) saill Jalas (Y=o ) Jgaa

D (F=0) Jeaad) (e laylial 2 5oyl LDl o aveaill by

Road Classification

Design Period (years)

Trunk Road 20
Link Road 20
Main Access Road 15
Other Roads 10

( Design Period) syl 558 (Y—0) Jga

Aad (5<8 % 5 gl 32l A adgige Ll Lle 20 Guhll Ladla o Dliie) asale (@l aaa die

.Gy =33.06
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Passenger cars(ps) 1280
2-Axial 240
3-Axial 72
4-Axial 190
7-Axial 192

Gobll o sl el s (870) dsaa

- Gubl e GlSHal mis seday (Y-0) JSally b LS sed Goyhall (3 bl Gaws a5 Ll
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(0—°) Jsaall DA e @iy 5 Rural-Local-Roads sy ¢ Lill ¢ 6 aaat oy gl s pall Jaas Gas

Table 14.1: Recommended Minimum Design Speeds for Rural Two-Lane Highways (mi/h)
Minimum Design Speed in
Type of ADT
Facility (veh/day) Level Terrain Rolling Terrain Mountainous Terrain
Rural <50 30 20 20
Local 50-249 30 30 20
Roads 250-399 40 30 20
4001499 50 40 30
1500-1999 50 40 30 _J
= 50 40 30
Rural <400 40 30 20
Collectors | 400-2000 50 40 30
>2000 60 50 40
Rural All 60 50 40
Arterials
source : Roger P. Roess, Elena S. Prassas, William R. Mc Shane-Traffic Engineering

Oxpe 53 () L Liall ppenal) deyudl: (6-0) Jgaa

rlly emgy (F=0) JSAN 5 Gall skl adiall PR (e phandl g 55 Lial K3

18
2 16
8 144
!;‘-:.’ 12 """'In‘_
T "'-..--—l-“*‘ -
E 10— s==== T
.-g E = -‘--"--. “""'-...
L s — - — ——  — 1-.__”“
FT ﬁ - e g —— .._-"‘:
4 = i 1 1 | i 1
15 20 25 30 35 40 45 50 55 60
Design Speed (mih)
= ===Rolling Terrain MountainousT errain
{a) Rural Local Roads
Sourse: Roger P. Roess, Elena 5. Prassas, William R. McShane-Traffic Engineering

Design Criteria for Maximum Grades on Two-Lane Rural Highways(¥—-¢) Js&
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Glld 5 Aabiaall LSl ¢ 15y Ll Jlaall) e Jsanll aiyg il Jlaal LI clpall ol Jasas aiy Glld axy
(fE) L\;as C_mﬁ ‘;t\“ d}dﬂ\ chM\ BRI EKTVIEN

ESAL) iad Glua =y SN ey
( 8 lua oy 3
ESAL for :

1) ESAL(pc) = 1920 * 0.61 * 365 * 0.1 *33.06 * 2 * 0.0001 = 2780.2
2) ESAL(2-axial) = 385 * 0.12 * 365 * 0.1 *33.06 * 1 * 0.02 =22241.71
3) ESAL(3-axial) = 96 * 0.03 * 365 * 0.1 *33.06 * 1 * .51 =35447.7

4) ESAL(4-axial) = 384 * 0.12 * 365 * 0.1 *33.06 * 1 * 0.71 =789580.708

5) ESAL(7-axial) = 383 * 0.12 * 365 * 0.1 *33.06 * 1 * 1.7 =1890545.36
TOTAL ESAL = 362.81 + 377768. 48 + 2133199 = 2740595
C—> ESAL =2.74 * 10%6
IS Lyl Gand Jlaad A JB Y o g Cia Lyl and il o alaieY) o3y 2k JS dSlaw Gl
P(11) desadl ek LS A e A

Leatiinad) zalal) CBR bl

Crushed Stone 80 Base Coarse

Clay and Stone Soil 40 Sub base
Sandy-Clay, Clay, Stone Soil, 15 Sub Grade

4ads JUCBR J) 4 ="' (1-0) Jsan

Pt el (e (53] Ao sane 2t iy Gllb sy
O (V=0) Jgaadl 5 (Rikaial) Alee 2ey o203 23 ) Lage VIl Gphall mhas e Cajea Sloliall 335 @

22 o)liie) & 5oy paill Ba g iy

Quality of Drainage Water Removed Within*
Excellent 2 hours
rGood : 1day |
Fair 1 week
Poor 1 month
Very poor (water will not drain)

Definition of Drainage Quality <ayyaill 335a Cappatii(V=0) Jsan

" AASHTO Guide for Design of Pavement Structures 1993
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(bal DA Hed) 3) A (e %30 gL Jomy dyghy (s5ie J ppni Cigus Lipall diayll o
DAs Gl G e e Jpmmal 5 1 s (M) Coppustl) Jalaa Gad o (A=) dstadl

saall

Percent of Time Pavement Structure Is Exposed
to Moisture Levels Approaching Saluration

Quality of Less Than Gereater Than
Drainage 1 Percent 1-5 Percent 5-25 Percent 23 Percent
Excellent 1.40-1.35 1.35-1.30 1.30-1.20 1.20
[Good 1.35-1.25 125-1.15 1.15-1.00 1.00]
Fair 1.25-1.15 1.15-1.05 1.00-0.80 0.80
Poor 1.15-1.05 1.05-0.80 0.80-0.60 0.60
Very Poor 1.05-0.95 0.95-0.75 0.75-0.40 0.40

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

Recommended m; Values g zsaiall (M) Cappaill Jalae dad 1(A=0) Jgaa

68 3)ha dapy Ao dalll) aaleny) kil J (Stiffness as CBR as R-value)uR idlall Julas icd @

(Cliwy) Hiaa e e Jseanll &) 1450 ksi = culgs

pbleall g lgahaanny Glidall 2000 ol aladin) gl S @
e CBR for base course =100 % , uR = 31 ksi
e CBRfor Sub base =22 % , uR = 13.5 ksi

e CBRforSubgrade =6 % , uR = 1500 %6 =9 ksi

[Rural- Gohll bl Gl Hlae) (elil e Wlial 5 Reliability (R ) S Jlasy) 40lss) o
frs @hall Lkl Glipaill (e desenal  dajidall JRSY) a8 (9-0) Jadl ek 5 freeway]

Functionel C'n!ﬁ'ﬂ[,ﬁf:ln'ﬂn [frfan Rural
o I [nwersate and other freeways B5-09.9 30-09.9
ther prinapal arverials =54 To=4o
Collectors B0-95 75-95
Loseal ' S0-80 S0-80

Recommended Level of Reliability (3l dudagll i aill (e de ganal JsYI ad(d-0) Jsaa
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o Lliel e (10.5-.04 range) 0.5 = 4ied g &5 dexiiodl Cilesleall (So) ()lxall CiladY) o

dad alaic) @ (5 (e 4 il Goylall o deadll 5asa 300 o Jay pdine ) Al V) Aeadll jine e
(plll (mpd as iny 3pd ol Alalea aladinly L) 4gbes 5 ) 2.5 L dads 4.5 alac

e Pi=4.5 (initial serviceability index )
P = 2.5 ( terminal serviceability index )

 laledl) Can @llig Ak JS dlow iloa 2 @l 3y @

SN=al *D]1 +a82 *D2* Miceoovvvierireennnnnnnns (5-2)

- SN: Structural Number.

- a.a2: layer coefficients representative of surface, base course respectively.
- D, D2: actual thickness, of surface, base course respectively.

- mg:drainage coefficient for layeri.

2l Jolaall e (al, a ,33) Jdad lea ?'_'\:\ [GITEN
dalany) dklal) J (Stiffness as CBR as R—value)uR Al Jalee dad aladial oy s @y Jalaall ad (9
(V0 —0) SN e laansi ayy aiall e gl AL el dlay lsuledyed 68 Byha dayy e dialul)

0.43

o o o
- E Ny
I T T

Conerete Surface Course

o
|

Structural Layer CoclTicient. a, . for Asphalt

I I | | I J
100,000 200,000 300,000 400,000 500,000

Elastic Modulus, £, (Ibfin.2), of Asphalt Concrete (at 68°F)

al Jalaall 2 lual Al auy(Y—0) JS&
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1 sy ligdall apand 3y5liia 68 My Cigpecill Jales Gad L @

P S i Gldasall fi i s Gliadall clad Glilual); 4

e Water takes 1 day to be removed from the current pavement.

e Pavement structure will be exposed to moisture level approaching saturation of 30 % of
the time.

e UuR ( Stiffness as CBR as R-value) of Hot Mix Asphalt (HMA) at 68 F° = 450 ksi

e CBR for base course = 100% , uR = 31 ksi

e CBR for Sub base =22% , uR = 13.5 ksi

e CBR for Subgrade =6 % , uR = 1500 * 6 = 9 ksi

e Reliability (R) =80 -99.9 ( freeway {Rural}) [99 will be used ]

e S,( overall standard deviation ) = 0.5 ( range 0.4-0.5 )

e P;=4.5 (initial serviceability index )

e Pi=2.5 (terminal serviceability index )

e APSI=4.5-2.5=2 (usedin Fig(6-7) )

» from Fig. (5-10) , (5-11), (5-12) ( layer Coefficients are determined )

a;=0.4
a,=0.14
as = 0.10

» from Table (5-7) : the quality of drainage is determined to be good.
» from Table (5-8) : m=m; =m; =1

» The structural number (SN) above each of the three layers is determined from Fig.( 5-13)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

S0 o
= = T T T T T S
35 | Dresign Serviceatility Loss, APSI | T, B
- 'r"% ] /r’
9.9 ) == i
[ $ 504y r
| F E e
d o
= — -~
Lf EE A =
= B2 P = =
e 33 a4 |
ek 3 s
- 8= g= D
A =E B !
gE3 33l yawss
~ s et A i'( A4
TV
05 |/ A l
w4
L0 /i
1.57 1
zn”'//{u
IR T I T T 1
$ET 6 5 4 3 2 !

Design Steuctural Number, SN

Figure 20.20 Design Chart for Flexible Pavements Based on Using Mean Values for Each Input

SOURCE:  Redrawn from A4SHTO Guide for Design of Pavement Sinuctures, American Association ef State Highway and Transportation Officials, Washingon, D.C., 1993

SN Jaladll daic (£-0) S

- Above the sub grade layer, SN; = 4.55
- Above the sub base layer, SN, = 4.05
- Above the base layer, SN; = 2.935

[use D, = 7" ]»D1 = — 2% _ 667" —m SN,_a,. D,
al 0.44

@ SN1"_a,. D;'=0.44"7 = 3.08

[use D, as 8” 1@ D, > (SN,-SN;) /(am,)=(4.05-3.08)/(0.14*1) = 6.9
@ SNy'=a;. D" +amD, = (0.44%7)+(0.14*1*8) =4.06

[use D;" as 5” ]-@ Dj3=(SN3-SN,)) /(a;m;) = (4.55 - 4.06)/(0.1*1 ) = 4.9"
@ SNy'=a;. D" . amD,’+ asm;D3'=4.06 + (0.1¥1*5) = 4.56 > SN3=4.55— OK
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