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Abstract
Project name
Design of Beit Wazan TO Sarra Road

By: Tariq Zead Hassan
Omar Durgham Annab
Nasrallah Ibrahim Mahajina

Supervisor:-
Eng : Malek Alsharay’eh

Abstract:

This project aims to design the main proposed route between Beit Wazan village

and the leading road to Sarra village with a length of about 1.40 Km.

After completion of Palestinian Settlement Work at Sarra village we relieved that
this road is vital. Where it serves a lot of detachment pieces. The important of
preparing this project for this road is considered as an alternative for other roads
and relieves pressure from other streets. This road is going to be the main northern
entrance for the village; it will also be a source of attraction for physical expansion
and relieves the inherent pressure on the village. In addition, it serves the housing

of the Engineers Syndicate in the region.

The design of this project will include enforce the survey works for road projects
plus designs the road geometrically and structurally, also the requirements for
designs the roads and rain water drainage considering the security and safety rules

for road users of infantry and vehicles.
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Gaohll il w8y (8 1y Gl Gkl e JAY) Cilall Bu g 5t Gl Gy okl ) e (A A8 lall o3a 8
i Al iy Gl BV ) Cailad) a5 L6,V Gyl Gl gy LIS ny s Gkl il (5 sy i
s s 5 bl daia s (g LA 2 pay Gl Daleal) 0 gl el (e oLV 22y 5 ¢ sllaall ) Giay
g sl A Lgalasiind s Al a8y phall 238 5 ¢ 3 shall o elie (g il Ly 55 %2

B ysaal dss ol ysall (15-4) S8

http://www.arab-eng.org 4

49



Gohll aatigh) el 1l Sl Juadl

-2 @Lﬁ\ 3\3“&3\ *:0
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- dadidl) 1-5

(il oy e g & 5y dall 558 J e il A WA S 55 T gt (Y SV are il sy
O3S 35 aa—aill a5 )y p—all aman s & 53 (o aaiad il e g g y—diall Gl a ) ASle s 2 a4 Tidiall
(Flexible  pavement)g —all cia 1 1) sl S5 W Clia )l o) sl oy dLale o ydie 350 syBal e
(Rigid  pavement ) cal—all g sl 5 ¢ & 5 pdiall (b aodi sl g 5l 5a Al W) 9kl J Sy g2l
e deafa iy55da Jleala e 5 ¥l e Jens € aat il Aal Al G, Ll 8 Al
A Spelll Ayl ) g tan ol 3, hll 8 J Sedl 5 (Pavement Composite) «—S sl g ol
el o JES £ 5 el (Gradai e 43 jall ddia )l apanali A4S (il yrial alau s

-: (Flexible pavement)cuall cia )l 2-5

13yl dua ) gl 1-2-5

il odGhy (SUB  GRADE )i il 3 el & Faiall y 3 jal) ddaa Il il il J Sy Il JS

(BASE COURSE) u S ibs; (SUB BASE  COURSE) !
o s AL gia S ol s lpase a5 (SURFACE ASPHALT) i w¥Id &l
Leleati ¢

Asphalt concrete surface

Granular base

Subbase

Subgrade

G yal) Aa ) il (1-5) Jsdd)
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Flexible Pavement

1.
Asphalt concrete Surface Course \

2. Base (stabilized, unbound) / Base Course \

Subbase (Optional, usually treated subgrade)

3. Subbase (Stabilized,unbound) Subgrade (Existing Soil)

4. Subgrade (stabilized,natural)

Al Aba ) i (2-5) Jed
: (Sub Grade) 4l 4kl -

‘L"—“AJAAMJ—W‘AS(’—‘U\JMBJJU“M%‘EJJ—‘M\M@HX—‘H‘H‘UAJV\MHJ
i ahllod o JC dile oy Sdld dlaia 8L gSan g i al gall sl dai AT QLS ed i a G Saall b
Gkl Lo S5,y 3 saclal) JSs

: (Sub Base) () caile Ak -

_):d_su_cBHMLQA‘YQJJJ&\_&{X\MJ‘HQM\JAU_AWJ‘QM\JAQ\JMJ\HHJ‘:\.\_NM
sl dalsall s )5 pall 4S

: (Base Course) csba) 4 -
ledddhagagare Jdla dd gl ilisa clalldgh 358 5 Gl coail el ida 5585 ) il aagdin
QAJJS‘HQuﬁﬁéﬂeﬂ_)d}‘(wJM\)Eﬂ_AQ_nh\_d\H‘ré‘g‘&a_aﬂ\&ukﬁaes;l_'\gu.n\_mimﬁéﬂ

0 20 LeiSlaws et Jls 8 35k

: (Surface Course) <y did -

O 5 =AY Bl A alall a5 4y saldl Jal gall 55 5 —dlie Jiead G ppiy s g2 N il i é
ol alldaldgd el Joalgally w5 €A @) jaalld shidl (v Leile cal ge i AT Ay gall ol sl
Agh e ST e Ladd 24 o (Sa
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-;uﬂiﬁmﬁ\wwjﬁﬁgmiw\ 2-2-5
Iy A il sa e A ak ol 5 ¢ oAV A dda (4 e i Jlaa¥) O (e areaill WY T al) o ey
J iy b LS el ddll e s ) Jeadl A€ ) Hlda) diay g ¢ ol N5 88V cpal aiVL L3 Y 2y

Al

A e

Compression Tension Comprcssion Temperature
z

[ {increasing}

- T Bit
o é;l:;mﬂu?- = Neutral
urface s
; -~ Unbound
S .' granular
2 . layers
/ Subgrade

{a} Pavement layers {b} Distribution of (c) Distributicn of
vertical stress

{d) Temperature
horizontal stress

distribution
under centerline under centerline
of wheel load of wheel load
7 = wheel pressure applied on pavement surface
a = radius of circular area over which wheel load is spread
¢ = compressive horizontal stress
¢ = tensile horizental stress
N .y ¢ e n
el clihs e Jlaal) 8 (3-5) Jedd
Wheel load, W
e J* = | Notdrawn
Pavement e '

to scale
Structure

Subgrade'f

>O— Compression  ~<O> Tension

sl B AGAaN Jleal) oladl (4-5) Jsdd)
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Gihll LY aveadl) : ualal) Joal

Jeaa¥) ay 55 i s ¢ Gl il s o Gy dar i Jlaal WA el Jaa) Jaiia

Al JCA 8 LS Y (e nslil

Wheel load, W

Not drawn
to scale

Pavement

Structure P,
SUEZUZ A A ‘%

D&z Zn IonSISZmUZn L <L P,

Subgrade

(a) Stress distribution within different (b) General form
components of the pavement of stress
reduction

Y e AU Jleal) g g (5-5) Jsdd)

s Jlaa¥) &) G e ¢ pall Cua i g Gliall Cia ) e g -

Bhse

. cabeall i )1 5 i pall i 1 ¢ha IS b JUSYI ¢ Al Jaa¥) 55 (6-5) JS
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g R i e A3 a e ol
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. paanail e 8 fisall Jalgall 3.5

e M‘ i) lacy) gé AR o) e gﬂ\ Sl gad) pr) (s 1-3-5

- Gosall aaall
oo IS Gkl 138 pasiedis 31 LSl sl g
gilasad 4 il (ailiad

. CSLend) o3 3an3 ) dabal) il yall 5 (gl dilaial dfnd) Jal sall

A el dbia ) prasi Gk 4-5

-t daal) Jaai &) e i a3 Gk 1
.(Massachusetts Method) < silule 43,k -
.(Gray Method) s> 48k -«

-2 g ) o gl g 4y ) il il LA o st A ja% Gk L2
.(Group Index Method) <le senall Jalas 43,k -
.(CBR Method) Ll sl Jeatll 43y 5l -0
(Triaxial Method) ilaladl &3 & bkl 48 )l -
.(Burmister Method) s mds &

.(AASHO Method) sy Jdsdgy )l -~

A ) Ud 8 Lo i Lgalaiins
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: (AASHTO) alai cua 45 jal) dda ) praai 5.5

: H.mdﬂ\ Lgale dalay gﬂ\ waliad) 1-5-5

. (Loads Design ) el Jlaa¥)

. (Equivalent Single Axle Load (ESAL)) e Jsaal (A Jaal)
.(Axle Load Factor (LF)) :ASall ) gaall Jas Jalaa

. (Serviceability Loss (APSI)) @bl deadll (5 sive (3
.(Structure Number (SN)) (Sliy! a8 0

.(Structure Layers Coefficients (al, a2, a3)) ikl <:alxs
.(water Drainage Coefficient (m2, m3)) slall oy juai Ci3lalzs
.(Reliability (R)) 48l 4x )2 Jalae

{(CBR) b5l (sl Janl 4 51

.(Resilient Modulus (MR)) &35 4l Jalas .10

;@lﬂ\&\‘ghﬁ\c,\mﬁgaﬂ\* .

© o N o U rx W N e

-: (Equivalent Single Axle Load (ESAL)) 2,i gaal (ASall Jaal) Gl 1

The Equivalent Single Axle Load can be determined using equation:

Equivalent Single Axle Loads = ESAL; = ADT. GF. T. A. LF. 365

Where:

ESALs = number of repetition of single axle load 18 kib ( 18000 id) ( 8O KN ) .

ADT = average annual daily traffic for all axes.
GF = growth factor in traffic volume.

T = percent of trucks in design lane.

A = percent of axle load.

LF = axle load factor

LF is determine using Table (3-5) , GF is determine using Table (2-5), T is determine using Table(1-5).
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L M sl e T Jalaa JLial o

. T Jalra dad (1-5) Jgaad

Percentage Truck in Design Lane(%b) Number Of Traffic Lanes ( Two Directions)
Laranatl) 3 ladl A& Jail) Cils po dpud (cmala) A) Gkl @l s e
50 2
45 (35-48) 4
40 (25-48) 6 or more

50 A £ 9dall Jalaall dad ()8 olad) JS A uaia (1o (9SE £ g pdall O ) By e

D S sl e adde Jpanll Sid (GF) growth factor ded L

. GF Jalza 4 (2-5) Jgaad)

Annual Growth Rate (%)
No.

Design period

years growth 2 4 5 §) 7 8 10

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 4.25 431 4.37 4.44 451 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 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 1058 | 11.03 | 11.49 | 11.98 | 12.49 | 1358
10 10.0 10.95 1201 | 1258 | 13.18 | 13.82 | 14.49 | 15.94
11 11.0 12.17 1349 | 1421 | 1497 | 1578 | 16.65 | 18.53
12 12.0 13.41 15.03 | 1592 | 16.87 | 17.89 | 18.98 | 21.38
13 13.0 14.68 16.63 | 17.71 | 18.88 | 20.14 | 21.50 | 24.52
14 14.0 15.97 1829 | 19.16 | 21.01 | 22555 | 24.21 | 27.97
15 15.0 17.29 20.02 | 2258 | 2328 | 2513 | 27.15 | 31.77
16 16.0 18.64 21.82 | 2366 | 25.67 | 27.89 | 30.32 | 35.95
17 17.0 20.01 23.70 | 25.84 2.21 3048 | 33.75 | 4055
18 18.0 21.41 25.65 | 28.13 | 30.91 | 34.00 | 37.45 | 45.60
19 19.0 22.84 27.67 | 3054 | 33.76 | 37.38 | 41.45 | 51.16
20 20.0 24.30 29.78 | 33.06 | 36.79 | 41.00 | 4576 | 57.28
25 25.0 32.03 41.65 | 4773 | 5186 | 6325 | 7311 | 98.35
30 30.0 40.57 56.08 | 66.44 | 79.05 | 94.46 | 113.28 | 164.49
35 35.0 49.99 7365 | 90.32 | 111.43 | 138.24 | 172.32 | 271.02
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Bl A a5 ¢ DLl e Lale 20 G bl 4B a o) el il e @ dall e aia e o
GF = 33.06 ad ()5S % 5 & siud

S sa g LS sa s (ALl — (i) Gash e 55l 22ll AADT (el aaall Al Wl v/
.L“_!L.IS‘)AS\J}\)ASJA}A‘)..}.GM;\A.\ABJ“)AM&#‘oy&h}wd\ﬂ‘t‘)m

3l yall 3 plall ad siall 5 sall Jana (s (B 2 50/A0S 50 3000 50l sall g DL pasll 5l Jara v/
et/ A8 e 450 O ) )l sall Goohll g lae a3 Al LS pall Ao (10 %15 2 darenal

g 5 G Gl jal) an 5 4

Bial O jhe B OUaLE) B osaeial) b jell ) Glaldl) L)

% M)

+ 3 e S5l @8 (7-5) S
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QU Jsaall e LF dalae WSS 2% ¢ (Axle Load Factor (LF)) (Alsall jgaall Jaa Jalaa 2

Cdsaall b a LS Jalge s e Jlead o HSAl Jalaa iy G ¢ RS JLaa ¥ ad (g Gmns Jsal) o

.LF Jalaa 4agd (3-5) Jgaall

VAR IGETS Load Equivalency Factor (from AASHTO, 1993)
Axle Type (Ibs) (kN) (Ibs) Flexible
| 89 | 2000

17.80 4000 0.002

31.15 7000 0.0195
Single Axle 62.3 14000 0.399
80.0 18000 1.000

89.0 20000 14

97.8 22000 0.18
105.8 24000 0.26
Tandem axle 111.2 25000 0.308
115.6 26000 0.354
120 27000 0.425
124.5 28000 .0495
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ok LS Jlaa D (Sl Jalaall yan 5 8

Load Equivalency Factor For CARS (FL(c.r) = 0.0003 (Single Axle)
Load Equivalency Factor For BUSSES (FL(bus)) = 0.0195 (Single Axle)
Load Equivalency Factor For TRUCKS (FLtruck)) = 0.26 (Tandem Axle)

Load Equivalency Factor For TRUCKS TROLLEYS (FL(trucks TroLLevs)) = 0.425 (Tandem Axle)

:(ESALS) 3 e Jsaal (AlSall Jaall dad b AUl g

ESAL = ADT x GF X T x A X LF x 365

ESAL(CAR) =365x%33.06%0.50%2x0.0003%x365= 1322
ESAL (BUS) =54x33.06%x0.50%2x0.0195%x365=12707
ESAL (TRUCKS) =113x%33.06%0.50%2x0.260%365= 709052

ESAL (TRUCKS TROLLEYS )=48x33.06%0.50%4x0.425%x365= 492330

ESAL TOTA = 1215407.52 = 1.215407 * 10”6

: (water Drainage Coefficient (m2, m3)) sbsall iy pali cBlalaa 3

STV N ST N VRN SR S SV U TR WS R 'SR VN [PV VY ) [P IV ) R 13 55U PP % U
u).qw\e&#%Q&\d}&\jw‘woM|u§M:\Ly

obsal) iy i 3lalas Aad (4-5) Jsaad)

A, (ahblia 490 e (ghlda iy paiil) 3588
Agricultural Region Desert Region Drainage Coeficient

1.00 1.15-1.25 GOOQOD x>

0.60 1.05-0.80 POOR 4iza

1.00 gsbd M2,M3 4 sSiu don @
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. (Serviceability Loss (APSI)) bl 4asill (s giua 58 .4

(FINAL ~ Sedli sl 5wy (Initial  PSI) iVl i essll 5 5iwe o Gdll (pe 55l e 58
.PSI)

a. Initial PSI=4-45

b. Final PSI =2

APSI = Initial PSI - Final PSI =4-2=2, APSI =2

(Reliability (R)) 48 4x 3 Jalaw .5

el G i ol Gl ape il A dae b0 SUI e da o Jlan) A alaie V) o A S Ay Al
Sl Jsaall s ¢ (R) Al da 50 (e Gre 5 s Y 5 ¢ Ciiall gl 5 anll J)sda ) et V) L¢3y
:(R) A& da ol da jial) pudl) as,y

.(Reliability (R)) 48 42 43 Jalaa dad (5-5) Jgaad

(R) 48 da jal da jibal) ) Gkl il
RURAL A (b URBAN g 31k Type OF Road
9909-80 99.9-85 EXpressway i« (b
95-75 90-80 Major iy b
95-75 95-80 Collector el 3ok
80-50 80-50 Local &1, &das 0

L Joiall (B pidaga g LaS 95 A8 Ax 40 Jalae dad JUAT Ciguy @

—d Mini g ¢ 0.5 — 0.3 (e $i—d LB (Sp) S g l—mall il a1 A_aB 2 Al e
. 0.35 dad g g ydall
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{(CBR) Li,sillsl il Jeail) 48,k 6
:\..._:)mu.._A:\_._uc&MMKQHJMMQ\JEF!J)_ﬂe)M|M\wLﬁﬂ:\_ﬁ)mu)ﬁ
J—anid g 8o jaad 1) Can @"\}.:\_._.\__u\:é:\__g)'j)L_,ﬁi\GSL.S&Q..AL@LBJGA;M&S]U&LA\&MBAW?&JM

<l jUaall g 5 kall el dsda g daallly) Ay gl

. % 3 g sld Gla il s (CBR)

. Wi sllS Jaad Aad (6-5) Jgial

(AASHTO) sidl alkai

Jaa ddgmia | Aol il sasldl OH,CH,MH,OL A5 ,A6,A7
3-7 FFP L)l sl OH,CH,MH,0L A4, A5 ,A6,A7
7-20 A pika O] ial OH,CH,MH,OL A2, A4 ,A6,A7
] calg e GM ,GC,SW
- KITN . - -
20-50 By o SM.SP.GP Alb,A2-5,A3,A2-6
50 (s S 3 jlias bl GW ,GM Ala,A2-4,A3

wa—ad G b (0 5 (A4,A5,AB,AT) (ri— T i3 dpids (b gand o il A 1 (B Ao

i il e 0 Y2 (Resilient

Modulus (MR)) 4A—s el J—dlaas 5
Al ol ¢ ja) B sl e Ay sall Jalan a2 i S o (S0l

ISP B O SN RN S PN ) EPSYPSPITCE B0 A PSSP - ORECAON R JPUON PN DUIIVERPS -1 g S R |
. (CBR) L sl Jassi s sl gl e 3L &5 pall Jalae o Sy o ylail)

AN g g aand oy £ g i) 3 gas

.(Resilient Modulus (MR)) &gl Jalaa .7

Lalld__gy,hll adAT S

Support

4_|\@A(CBR)MMHYQ@‘U@MU&L}N\&A\M&—\M#
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a) MR (Ib/in"2)=1500*CBR (IF CBR of 10 or less)
b) MR (Ib/in"2)=1000+555 R value (for R <or = 20)
c) Mr (kN/m2) =220 CBR (for fine-grain soil with soaked CBR of 10 or less)
d) Mr (kN/m2) = 145 + 80.4 R (for R < 20)
D s A 5 pall Jalae dad 4dle 5 (%3) 5k (CBR) 4 8 (2 Y1 & 5 Al

MR(subgrad) = 1500 x CBR
MR(subgrad) = 1500 x 3 =4500 = 4.5 * 10 ~ 3 Psi
LAl et ) gliad cilial gal) uwa g ¢ 188 AL o) cpd Al oda 3y e

:Eﬁj\é\gng&@ﬁéﬁbbﬁ\‘g

Ul L Zilie oSV o g A gl s gl palll s Jaii il g § e i dga s 5 diad 3 £y i) J9a
Ay sha 1)l ginall ol s ler e A8 il wall ol A il A alall 5 A agal) (Ailall) Ay sha )l il giaall
1ol aie ) Aabiae L 4 ) A il Calan (g€l g Ugal 5155 s Aila <l i g 4l Al A i) 8
8 3 gl 2l Gl g ¢ Al g dilaly Al m Sy Al e ) g (Plall) (b g sl (e
. (200) @iy Jaiall (e kel & 3

all) AN 5 ALl A G Jealill ) 4+ (Liquid limit) & seed) 3

. Aubual) 4 A Dalll AUl oy Jualdll aal) 5a ¢ (Plastic limit) 4 salll as

Adall Al 5 Aball 40l Al o Jaldll aa0) g :(Shrinkage Limit) GileSiyl as
A palll as g A gand) as g BN 82k e 0 sSus ¢ (Plasticity Index) Asalll s

2138 B e A cila gadl) s

e Wt. of Dru Sample = 1375 gm

e Wt. of Washed Sample = 628 gm
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. 200 Jike o Adally jlall dad (7-5) J gl

# Sieve Project

Specification

No.200 624 45.4 54.6 -

Pan

L Agall) s g A ) s Gl (8-5) Jyadl
Test No.
Type of test

No of Blows (L.L Test )

Weight of Wet Soil + Can (gm)

Weight of Dry Soil + Can (gm)

Weight of Can (gm)

Weight of Moisture (gm)

Weight of Dry Soi (gm)

Moisture Content (%)

A\'A

CAdgall) pdiga g A gaeall 23 g A3 gall) 2 (e JS a8 (9-5) Jgaad
Parameter Result Project Specification

(Liquid limit )(L.L)

(Plastic limit )(P.L)

(Plasticity Index)(P.1)
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d\gé@i\é@b\yﬁ%%ﬂ\&y%&h\&di@MJLJ’H\MMY\JJA@&A&QW ohi@ﬁa&l&.&u .
s Sul

. ) Agallal) cilia) gal) s & 3N Ciiiaal (10-5) Jyaad) e

AASHTO Soil Classification System (from AASHTO M 145 or ASTM D3282)

Granular Materials (35% or less passing the Silt-Clay Materials (>35%

| Classificati
General Classification 0.075 mm sieve) passing the 0.075 mm sieve)

Group Classification A-3 Al A e
A-1-a A-1-b A-2-| A-2-| A-2-| A-2-

Sieve Analysis, %
passing

2.00 mm (No. 10) 50 max

51

0.425 (No. 40) 30 max| 50 max .
min

Characteristics of fraction
passing 0.425 mm (No. 40)

stone fragments, silty or clayey gravel

silty soils
gravel and sand and sand ¥

excellent to good

Note : Plasticity index of A-7-5 subgroup is equal to or less than the LL - 30 EIS ({11 {e [ &) #- B A
subgroup is greater than LL — 30.
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rdo Al il

i 5 (A7-5 ) sa iyl Gan i gla e all ;o ald il coua s 53V Gl al se s

 Tos R Leia gy Al & i

: Shuagillg

Ay sz Wl Tl Al i 5 eliley A1 el s ) el
¢ 33 22 (% 30) el (CBR) 0s—Sus led—on it A yne ASle s (SUBBASE) (ib—¥) oai L Jlaii
- (%100) &l 15825 ( BASECOURSE ) s 4ska 353 5

.(Structure Layers Coefficients (al, a2, a3)) <\l cdalaa .8

il dl g apl sl e aind b gda gl A Gl dle g S SV 8, N cp A Bl e syl 5 oA
.~’~S,.. !‘ . )S‘

(Wearing Surface) zhwll 4k Je 3 : (al)
(Base) chudl 40 e 34y (a2)
.(Sub Base) zhudl d5a e 3 : (a3)

il ke (0 B S Al alall Bl 580 Sy 05 0

i lls (25%1005  PSI) dsbhul gkl oo 4 S (MR) A S s e wla Lo sl i o
e s LS (1480 *  10°3  PSI) sV ciailadibly (3251073 PSI) ol
Al Jlay)

wl_my‘ilé.ll_auﬁj‘(%100)w\_uy‘wu_AM(CBR)ﬁJuuﬁﬂe AA\‘}AS\L.\ wa 4 .:‘r} °
A JISEY) A e s LS ¢ (%30 )

68



s Alglal) 3 g8 Jalaa g culiaad) Adal 45 g jal) Jalra (i (ALY g2

.Surface layer coeifficient (al) (11-5) Jsx)

Elanloill aaikhll aga (Jnolseno i Loy caled aigpnll |nolzn
Hveem airilanill (1) ( 2 arngs 7 ()
80 0.22 500 125.000
a5 0.25 750 150000
120 0.30 975 200000
130 0.33 1200 250000
155 0.36 1400 300000
175 0.39 1600 250000
190 0.42 1900 400000

Structural Coefficient, a;

&) A ) O—Sai g ¢ 0.33 5 s ABihall 5 9B Jalra dad MA_1 ¢ 250000 4 g pall Jalra JL—id) o

. (5-8) Al JSA (e Ailany) Abdal) 5 g8 Jalaa dasd

s Al clBblall JMA e (al, @2, @3) (e JS ad Ao Jmanl) (S Eua

:(al) .1

el e J pamal ey ) JSEN (e

1

2

3

4

5

HMA Resilient Modulus at 70°F(10° psi)

. Surface layer coefficient (al) (8-5) Js&dl
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:(a2) e 2

Al e semnl) (Say ) JSAI (00

Stractiare
Coefficient CBR R-%Walue T exas Il o clhualuas
» @ Triaxial 1000 psd
o.20 —F—
o1 —+—
a0 ——
0.16 —f— . —
0. 13
28— =1 . - I
0.1z —— 8 =
o.10 —f— 2o —f— o= 22 = 0 —F—
e S0 — I —
o.o= -0 | = 15 —1
0.0 —— =
a0 ——
0.04 ——
0.02 ——
o —A 1 1 1 R
. Base Course layer coefficient (a2) (9-5) Js<l)
“ an e .
.a2=0.14 Al 8 Gawla o elg o
. w
: (a3) “a2 .3
Stracture
Coefficient
» Az
0.20 1
Texas I o chualus
CER R-W alue Triaxial 1000 psi
o.14 —1 100 —— 20 1 2 1 20 =—4—
FOL —f— 80 ——
o1z —— an —— F0O —— — -
a10 ™ Y o e ——
20 — s0 —f— 12 /=
0.08 —— 10 —— an —1 A 1 ——
oos —{
30—
o 25 — 5 —
o —L R —1 S — —1

.Sub Base Course layer coefficient (a3) (10-5) Jsadl

.a3=0.11 4alll) & G la o sling o
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.(Structure Number (SN)) A& 280 .9

H\@M\;Wu\u}jjjj_d\ J—JAJU‘-‘GJL-J@JJJ?—A)HJMJS‘MMUJMHJH
rﬂ)_J\u.\_us.J(8 S)M\em\d__:)bu_cj\uu\udhAnd_J)Lu_cGJL_;AJY\@)_J\A_AAQAL_M\U_SAA

« ddalaal)

log,o[APSI/(4.2 — 1.5)]
0.40 + [1094/(SN + 1)*%]

log,oW s = ZgS, + 936 l0g,, (SN + 1) — 020 +
+ 2.32 log,o:M, — 8.07

s A8 pal) JuuSY) Utlaay pda 3o o4 LaS (.857 cils o (SN) dad a2

R 0.95
§0 0.3

ESALTOTA | 6096650389 | LOG10(B3) | = B1'B2 9.36"L0G10(B6+1) 02 LOG10(B4/2.9))(04+(1094/B6+1)'4.19) | 2.32°LOG10(BS) | -8.07
APSI 2 6185091291 | = 003325 3014036425 02 -2 65693E-17 1200893172 | -8.07
MR 250000

SN At b 1 ) sl A o 8y SN g0

6785001291  6.786510731E+00  -0.00141946

O A A g Y W

@
s
T s05 5% T
w = Design Serviceability Loss, APSI o
3z .
ou-*-ﬂ/ = E
c B
$2 =L > —
2a L e — 20 -
_ == TEEE10 >
& - Cﬂg 5 ff/
i - g o - ‘/'/
z| g3 SEE - 7
2 1o £% R W Wb
. " | oy
@ | 05 = o & A A, 7
80 2 0 //ij‘?'f’
__?g n 1‘;}?:«%"‘{
| 1
60 P /28
—50 [RURE N L B o
687 6 5 4 3 2 1

Design Structural Mumber, SN

L AL a8 ) s A8y 4k (11-5) JSA
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. (2.85) g sbudi (SN3) dady ¢ (1.95) st (SN2) 4ad Ao Juani (11-5) JS&l A (@

@Jgdm‘i\aﬁj\ulcdmutgiﬂawgﬂhﬂw\@n&m °

Reliability (R) = 95%

Overall standard deviation SO = 0.035

ESAL TOTL = 6096650.389 = 6.096650 * 10”6
APSI =2

MR1 =2.5%10 "5 Psi

MR2 =32 * 10~ 3 Psi

MR3 = 14.80* 10 ™ 3 Psi

SN1=0.851

I. SN2=1.95

j. SN3=2.85

T &

- © a o

> @

: GO clidal) (pa JS ASLam gt AU cNball (@
SN3 _— a.]d] + a2d2m2 + a3d3m3
SNZ = a]d] + azdzmz

SN, = a,d,

Where:

d, = Asphaltic concrete thickness.

d, = Base Course thickness.

d; = Subbase thickness.

SN, = Structural Number for Asphaltic concrete layer.
SN, = Structural Number for Base Course.

SN, = Structural Number for Subbase.
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SN1=ald1l
0.851=0.33 *d1
D1=258 in=6.55cm=7cm

**k*

SN2 =al d1+a2 d2 m2

1.95=0.851 +0.14*1*d2 =
D2=7.85in=19.939cm =20 cm
N

SN3 =al d1+a2 d2 m2+a3d3m3
2.85=0.851+0.14*1*7.85+0.11*1*d3 =
D2=8.18in=20.78 cm =21 cm

oary o g3 dy g ¢ il gall e cuuliy Euag B3G5 A ad )y G @) ) clSland) qu i s ddle g e
D AN Jgaadl B oa LaS clidal) dSlaw raly (§ skl &y jliia

. B9l cliia ) ASlaw (12-5) Jgal

Layers thickness (cm) (~) <ladall dstes (pavement) iaa il
7CM (ASPHALT LAYER) culiwy) 44
20 CM (BASECOURS LAYER) G sSulyll 484k
21 CM (SUB BASECOURS (sbe¥) caanti La 4k
LAYER)

. Ciliia) pal) Cn a7 ASLamsy A o o cliuy) A Chia ) oy @
. Ciliia) gal) Cn a 20 ASlany Baal g diih o (bl Alda dladg s paly @

. Ciliua) pal) Crua o 271 ASlamsy Baal g diih o (bl i ledlda dladgapaly @
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Sila gl g gilidl) bl Jazdll

Aadiadl 1-6
il 2-6
Sluagil) 3-6
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o i) ) - sl Joadl
sdaial)
e i 25 Gkl 1 gl ae aill A e el e gill a3 Sl 2Ll A e gana Joaidl) 1A i8L
G.ABA::L_..&J\}&})_MH'A_@J\ “\"\"““\\ AT .3.\&1 jL-.‘\c«\ Lf\@uw‘;ﬂ\uwﬂ\wuw

REBSANEBS

il 2-6
Leadl () e de sana (N a5l 3 288 3y yhall 13¢) ananal Jas 5 ALK dia ) dlany oLl ey

paiadl e dga s 8 5 (e o it Lol pom Rl 3 pla (3askall 138 245 ]
Aslal) dahaiall 5 o i) Gkl (8 i 8 (a yra ookl araal s Gaohall (e il ¢ jall Cxn g 2
Aclu/eS 50 dsasanal 4oy (AASHTO 2011) Slial sa o dlaie Wb (outit pranal Aagil) CilS 3
tet LS A U clliad) A8y ALl aay SO ekl R0 CilS 4

A 7: clany) il

a= 20: Base Course 4i:la o

~ 21: Sub Base Course 4k o
o LeS LSl iilS 5 (A8 yall Sladadall e il 21 jA) &3 ¢(Civil 3D) I el g e el Jae o3 -5

. Ay pail) A8l g laasl) (1-6) Jendl L5

Item Description Unit Quantity Price (EURO)
1 Bill No. 1 - Excavation and Earthworks
1.1 Excavation and Earthworks Cum 11659.30 3*11659.30 =34977.9
1.2 Embankment Construction Cum 2359.35 3*2359.35 =7078.05
2 Bill No. 2 - Sub-Base and Base Course
2.1 Sub-Base Sgm 10196.4 3.5*10196.4=35687.40
2.2 Base Course Sgm 10196.4 3.5*%10196.4=35687.40
3 Asphalt Works
3.1 Prime coat MC Sgm 7979.86 1*7979.86=7979.86
3.2 Asphalt Wearing Course Sgm 7979.86 8*7979.86=63838.88
4 Road Signs Number 16 19*80=1520
Continuous or intermittent lines in . A
5 white and yellow width 15 cm, L.m 3324.93 3324.93*0.60=1995
6 PIPE CULVERT L.m 24 24*100=2400

5052 (191165) 8 & 5 all &y ol Ll -6
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oy gl Aanil) &y ol a1l Tkl e elig g 5yl lase il 5 -7
:bua gil) 3-6

oS Aoy Al 5 ans7 ASLany (A5 ARl Cumy (il jo e i) s o o

il sall Caua diida JS 420 Cung iids e (bl ASids el g 3 8 o

 ildial gall Cua dika JS D () Cuny il GG e (el s Lo A dlan g 2 8 oy

s dlulad gind Glau) g Jid 3 AN A4kl e (Prime coat MC) 83k (i)

A bl il i) g g i (A oY) Aleny) Akl e (Tack coat RC) 33le (i)

Andalloda lei ¥ STl f iy e deln 24 5 e 8 clin¥l dnds o S ) jon piay

8 L Ul ) il (S Gy il (pe Aatlil) a3yl 5 i) BacS e

O AL alall (6 giasally (A 50 A sSa jall 5 de sSad) s 5l e il Jual 5l e dralad) Ca

Apnlie  lie e Jpaslly

el ol s A 1 S alil) (g0 ald g e (5 sisa I J g sl Allall Ay 505 < 50 Jond Aaslall 5520 .9
Al

i) QS ) (o sl il Al 8 A ) ALY (s L A ik e 25m s e a1 110

oA )l ) adad e ey Lal g g pdiall 138 i 5 Candiall aeall e J geas Al Jd (e o) 11
e mY) JAYY B (e e g b (e @ sall 138
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s ddsall a5 Al (control points) Bl a5 Sl Jgasd)

Lladl) Jay 551 (@) A ke

Jaladl) culdilaal
adaill) od Y=E (m) X=N (m) Elevation
3 170143.223 181151.969 578.110
4 170361.671 181061.323 586.325
6 170646.967 180869.424 589.735
7 170578.090 180708.312 582.261
8 170379.685 180557.805 605.655
9 170162.708 180493.667 582.245

¢ LA g @L’d\ dm‘f\
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181180

170630

Point #3
E : 170143.223
N : 181151969 <65
Z : 578.110

Point #4
E : 170361.671
N : 181061.323
2 : 586.325

Point #6
E : 170646.967
N : 180869.424
Z : 589.735

Point #7
E : 170578.030
N : 180708.312

Z : 582.261
2 Point 49 _
o E : 170162.708 Point #8 =
I N : 180493.667 E : 170379.685 o
180520 £ : 582.245 N : 180557.805 180520 %

Z : 605.655
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Gldlaay) y 8 gala

\Job name |Sara control point

\Creation date |25 Dec 2018

\Version |Trimb|e General Survey 2.11

\Distance Units |Meters

\Angle units |Degrees
\Pressure Units |mbar
Ter_nperature Celsius
Units

Coordinate system (Job)

‘System |Israe| Map Grid

‘Zone |Pa|estine New Grid
‘Datum |Israe| New Grid (ITM) (1)
Projection

\Projection |Transverse Mercator
Origin lat ~ 31°44'03.81700"N
Originlong  |35°12'16.26100"E

\False easting |169529.584

\False northing |126907.390

Scale 1.00000670

South azimuth No

(grid)

Grid coords | Increase North-East

Ellipsoid

|Semi-major axis: 6378137.000 Flattening: 298.25722154
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Local site

Type Grid

Datum transformation

Type Seven parameter
Semi-major 6475137 000
axis

Flattening 298.257223
Rotation X -0°00'00.3306"
Rotation Y -0°00'01.8571"
Rotation Z 0°00'01.6483"
Translation X -23.809
Translation Y -17.594
Translation Z -17.801

Scale 5.43740ppm
Vertical adjustment

Geoid file ilum12

Collected Field Data

Corrections

South azimuth
(grid)
Grid coords Increase North-East

No

Mag_netl_c 0°00'00"
declination

Distances Ground
Ne_lghborhood Off

adjustment

Projection

Projection Transverse Mercator
Origin lat 31°44'03.81700"N

Origin long 35°12'16.26100"E
False easting 169529.584
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False northing 126907.390

Scale 1.00000670

Ellipsoid Semi-major axis: 6378137.000 Flattening: 298.25722154
Local site

Type Grid

Datum transformation

Type Seven parameter

Semi-major | 6378137.000

axis

Flattening 298.257223
Rotation X -0°00'00.3306"
Rotation Y -0°00'01.8571"
Rotation Z 0°00'01.6483"
Translation X -23.809
Translation Y -17.594
Translation Z -17.801

Scale 5.43740ppm

Vertical adjustment

Geoid file ilum12

Coordinate system

System Israel Map Grid

Zone Palestine New Grid
Datum Israel New Grid (ITM) (1)

Rover options

Elevation 10 PDOP 5
mask mask

Rover options

Elevation 10 PDOP 5
mask mask

Survey event
Survey event  |Rover started

Note VRS base: 32°13'36.39870", 35°12'45.71688", 580.103m
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Initialization event: Gained

... . 0n e
GPS 2033 'Seconds 205013 Initialization the Survey Rgal- Initialization
week type fly type time |count

Survey event
Survey event |End survey

Rover options
Elevation PDOP

mask 10 mask 6
Rover options
Elevation 10 PDOP 5
mask mask
Survey event
Survey event  |Rover started
Note VRS base: 32°13'36.41298", 35°12'45.89964", 576.916m
Initialization event: Gained
... . 0n T
GPS 2033 'Seconds 205608 Initialization the Survey R_eal- Initialization
week type fly type time |count
Survey event
Survey event  |End survey
Rover options
Elevation 10 PDOP 5
mask mask
Base options
Elevation 10 PDOP 5
mask mask
Rover options
Elevation 10 PDOP 5
mask mask

86



Survey event
Survey event

GNSS receiver

Rover started

Receiver type |R4-2

Serial number 5203481471
Flrrr_lware 481

version

Antenna type R4-2 Internal
Measurement Bottom of antenna mount
method

Tape

adjustment 0.000
Horizontal

offset 0.000

Vertical offset |0.065

Postprocessing file

File

24073590.t02 |Started

name

Survey event

Survey event  |End survey

Rover options

Elevation PDOP
10

mask mask

Rover options

Elevation PDOP
10

mask mask

Survey event
Survey event

Note

Rover started

VRS base: 32°13'29.47830", 35°12'42.86262", 596.439m

Initialization event; Gained

GPS
week

2033 |Seconds |206868

On

GPS
week

2033 Seconds 209330 | |Nitialization

type fly type

Survey Real- |Initialization
time count
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Survey event
Survey event |End survey

Rover options

Elevation 10 PDOP 5
mask mask

Base options
Elevation PDOP

mask 10 mask 6
Rover options

Elevation 10 PDOP 5
mask mask

Survey event
Survey event  |Rover started

GNSS receiver
Receiver type |R4-2
Serial number 5203481471

Firmware

. 4.81
version

Antenna type R4-2 Internal

Measurement g 4om of antenna mount
method

Tape

adjustment 0.000

Horizontal

offset 0000

Vertical offset |0.065

Postprocessing file
File GPS

24073591.t02 |Started 2033 |Seconds [209572
name week
] 4413061.4 3114425.0 3381785.6 not
Point 3 X 36 Y 35 Z 02 Code 3
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Anten
na
height

QC1

Point

Anten
na
height

QC1

Point

Anten
na
height

QC1

Point

Anten
na
height

2.00

4

2.00

5

2.00

6

2.00

0

Metho |Autonomo

d us
Uncorrect
Type ed
Satellit 15
es
Base
data 0
age
4412980.6
X 50
Metho |Autonomo
d us
Uncorrect
Type ed
Satellit 14
es
Base
data 0
age
4412897.1
X 03
Metho |Autonomo
d us
Uncorrect
Type ed
Satellit 13
es
Base
data 0
age
4412902.1
X 06
Metho |Autonomo
d us
Uncorrect
Type ed

Type

Hz
Prec

PDO

RM

Y

Type

Hz
Prec

PDO

RM

Type

Hz
Prec

PDO

RM

Type

Hz
Prec

FastStatic |Search
point class

? Vit
Prec
HDOP
Positio

?1ns
used

3114635.4

07 £

FastStatic |Search
point class

?Vt

Prec

1.4 HDOP

Positio
?ns
used

3114903.7

55Z

FastStatic |Search
point class

,?Vt

Prec

1.3 HDOP

Positio
?ns
used

3114929.1

774

FastStatic |Search
point class

?Vt

Prec

89

Normal

0.7

60

3381713.2
79

Normal

0.7

61

3381569.5
75

Normal

0.8

60

3381552.7
17

Normal

VDO

Code

VDO

Code

VDO
P

Code

1.2

not

1.2

not

11

not



QC1

Point

Anten
na
height

QC1

Point

Anten
height

QC1

Point

Anten
na
height

QC1

7

2.00

8

2.00

9

2.00

Satellit 14
es
Base
data 0
age
4413006.8
X 56
Metho |Autonomo
d us
Uncorrect
Type ed
Satellit 10
es
Base
data 0
age
4413203.0
X 10
Metho |Autonomo
d us
Uncorrect
Type ed
Satellit 13
es
Base
data 0
age
4413339.8
X 86
Metho |Autonomo
d us
Uncorrect
Type ed
Satellit 13
es
Base
data 0
age

EDO 1.3 HDOP
RM . Positio
S ? ns
used
3114918.7
Y 79 Z
Tvoe FastStatic |Search
yp point class
Hz " Vi
Prec " |Prec
EDO 2.0 HDOP
RM . Positio
S ? ns
used
3114814.3
Y 41 Z
Tvoe FastStatic |Search
yp point class
Hz " Vi
Prec " |Prec
gDO 1.5 HDOP
RM , Positio
S ? ns
used
3114645.3
Y 40 Z
Tyne FastStatic |Search
yp point [class
Hz " Vi
Prec " |Prec
EDO 1.6 HDOP
RM , Positio
S ? ns
used

90

0.8

60

3381412.4
27

Normal

1.0

60

3381297.5
74

Normal

0.8

60

3381230.8
40

Normal

0.9

60

VDO
P

Code

VDO

Code

VDO

Code

VDO

1.0

not

1.7

not

1.3

not

1.4



. 4413001.2 3114401.6 3381865.7
Point 2 X 56 Y 90 Z 79 Code
Metho |Autonomo FastStatic |Search
Type . Normal
d us point class
Anten 2.00 Uncorrect |Hz Vi
na Type ? ?
. 0 ed |Prec Prec
height
oc1 Satellit 15 PDO 1.4 HDOP 0.7 VDO
es P P
Base Positio
data 0 RM ?|ns 60
S
age used
. 4412849.8 3114393.0 3382038.1
Point 11X 37 Y 77 Z 97 Code
Metho |Autonomo FastStatic |Search
Type . Normal
d us point class
Anten 2.00 Uncorrect |Hz Vi
na Type ? ?
. ed |Prec Prec
height
oc1 Satellit 13 PDO 1.7 HDOP 0.8 VDO
es P P
Base Positio
data 0 RM ? Ins 60
S
age used
Survey Controller Reduced Points
Point 3 |[East 1170143.223 |North [181151.969 |Elevation |578.110 |Code
Point 4 |East [170361.671 |[North |181061.323 Elevation |586.325 |Code
Point 5 |[East 1170629.082 North [180893.678 |[Elevation |582.863 |Code
Point 6 [East 1170646.967 North |180869.424 Elevation |589.735 |Code
Point 7 |East |1170578.090 |North [180708.312 Elevation |582.261 |Code
Point 8 |[East |1170379.685 |North |180557.805 |Elevation |605.655 |Code
Point 9 |East 1170162.708 |North [180493.667 Elevation |582.245 |Code
Point 2 |[East |1170158.841 |North [181253.179 |Elevation |567.877 |Code
Point 1 East |170239.091 North 181467.651 |[Elevation |550.968 (Code

91

not

1.2

not

1.5

not3
not4
not5
not6
not7
not8
not9
not2
notl
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