s ) Gl ) ey

Palestine
Polytechnic
University

Ol GBS o dnalas

L o 55l dnigl) 4408
diaad) duaigll 5

Sila yuall s aluall Fuaria
Ol sixa @ AT g 5 e
(1290 Tl AaSaa 3y k) alaadl yg JUS G Jual gl (B2 shal) aranc
Clallaia (e e ja el sll L o) 0S8 5 Al 43S 8 dpaall dnigl 5 iy ) adie
oSile gaall 5 Aalusall dudia (8 (s o) Sl Aa 3 o J sl
Jasll (33 8
3amal) (jlaas sy s i Gl e 5 ) sad el
<l 5)

A Yiea gl

2024



ﬁ:}\&u}\&\ﬂ

Palestine
Polytechnic
University

S SHERCESTPIEESIES
L ) 3 5 digll 4408
Al Al 5 il
Sia giall 5 Aalicall tia
Ol st @ A5 ¢ 5 phe Aadia
(1039 elea dasaa (3 k) alaad) g JUS (o Jual gl (3 ohal) asacal

el 32
o) (jlaaa sz a8 s ld e 5 ) sad aal
) )

bt :~“~- e JJI\SJ&\

028 & 5 uiiall dadie apai o Ainiaall Lialll eliae ] aran 48] gay g o il ) Sl Cilgan 53 e 2l
da ) o sl clillaiag el ol sl L ol S0l g dinigl) IS 8 diaal) duaigll 3 ks )
OSila gaall g dalisall dudia 8 (s g ) SIS

8 Al i) w58 g 9 pdall o yde w53



g 9l padla

DS Ak G daal 15 1 59 pelia daSaa alal e Ll (5o skl avanal ) g g il Ciagy
e 2200 s Al sha aly (53l Ay S At Jaaa

52 Aaal 4 jall (5 A 5 Jaladl dipae (s ddal 1 @kl (e 40 ST g 5 piall 108 A i
LS el e Gashall 138 maeal il g e 8 515 L3) Ailate Ll 5 Caala paag ) se Can il
pee g LA 2y Ll 5 calill oy (8 (55 el alaa 391 iy 90 A Jas g (g el 50
(Jal) Adadlas o gia Ailaie lSu (e T2 e 220 W92 4233 ) ) 90 lis AaSaa aadg Y
1050 Aals sl ol e Ll g JLED 138 day 5 )50 Ate (B Basae AlS il Ll a3ay
sile) Ldiad Cua Alae Clga sl dun JAD) Cileall (g o gaill 5 28l 5 apanaill da il g Ll
Sl Y e dizm e JalS e g il 1 Jals

S5l il 5 ey 5 pall andl g ¢ el prasall Jlasd 5 & HLEN 128 araall Cacaipw Cua
o3usal Aalall AaDladl 5 (Y1 20 g8 Ble )y pa g LN A oaall Cojpeall A0 5 HUaaY) ol

LSyl g 3Ll (e (3 yall



Project Summary

Design of Dura Magistrate Court Street, Dura City, Hebron Governorate
Work Team:
Fadi Younis Hamdan Al-Saada Arafat Hanani Ahmed Namoura

Supervisor: Dr. Motaz Qafisha

Summary:

The project entails the design of the thoroughfare in front of the Dura Magistrate Court,
connecting the Canar region to the entrance of the Kreissa region, spanning approximately 2,200

meters.

This project holds significant importance as it serves as a pivotal link between Hebron city
and the western villages of Dura, including Beit Awa, Deir Samet, Idhna, and Tarqumiya. By
providing an alternative route, it alleviates traffic congestion within the central area of Dura,
ensuring smoother vehicular movement. Moreover, the street's proximity to the Dura Magistrate
Court makes it vital for facilitating access to justice for a considerable number of residents in the
southern Hebron Governorate and various population centers within Dura. Recognized as a
priority by the Dura Municipality, this project is earmarked for design, implementation, and
funding either through external or local sources, given the rehabilitation of the entire street is

deemed imperative.

The scope of work encompasses street design, field surveying, traffic analysis,
organizational planning, structural design of street layers, quantity calculations, preparation of
tender documentation, as well as rainwater drainage and sewage network integration, all while
adhering rigorously to public safety regulations for all road users, encompassing pedestrians and

vehicles alike.
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B.M-2 154154.996 101550.859 859.143
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B.M-6 153323.541 102234.257 866.180
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B.M-8 152799.242 102071.488 861.380
B.M-9 152636.089 102193.240 850.192
B.M-10 152179.449 101917.142 871.887
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Classification Traffic Count 24-hr
Private Car 3715
Pick- upffaxis 238
Single Unit-2 Axle, 4 tire 295
Single Unit-2 Axle,6-tire and small bus 54
Large Truck & Russes 54
Semi Trailer 3-Axle 3
Semi Trailer 4-Axle 0
Tractor Semi Trailer Combination 6-Axle 3
Trucks with Trailer 68
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Classification Traffic Count 24-hr
Private Car 4959
Pick-upffaxis 428
Single Unit-2 Axle, 4 tire 19
Single Unit-2 Axle,6-tire and small bus 427
Large Truck & Russes 37
Semi Trailer 3-Axle 22
Semi Trailer 4-Axle 67
Tractor Semi Trailer Combination 6-Axle 18
Trucks with Trailer 4

&JMJ!ﬁéagsﬂ$ &

W Private Car m Pick-upffaxis m Single Unit-2 Axle, 4 tire
m Single Unit-2 Axle,6-tire and small bus m Large Truck & Russes m Semi Trailer 3-Axle
W Semi Trailer 4-Axle W Tractor Semi Trailer Combination 6-Axle m Trucks with Trailer
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Type of Car Factor
Passenger car 1
Truck 2.5
Bus 3

1 (8) sl e 4dle Jsasl) 258 (Gr) growth factor ied Ll

(Growth factor )  saill Jalaa 8 ad) Jsa>

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 4.25 431 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 10.58 11.03 11.49 11.98 12.49 13.58
10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17 13.49 14.21 14.97 15.78 16.65 18.53
12 12.0 1341 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
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14 14.0 1597 18.29 19.16 21.01 22.55 24.21 27.97

15 15.0 17.29 20.02 2258 23.28 25.13 27.15 31.77
16 16.0 18.64 21.82 23.66 25.67 27.89 30.32 35.95
17 17.0 20.01 23.70 25.84 2.21 30.48 33.75 40.55
18 18.0 21.41 25.65 2813 30.91 34.00 37.45 45.60
19 19.0 22.84 27.67 30.54 33.76 37.38 41.45 51.16
20 20.0 2430 29.78 33.06 36.79 41.00 45.76 57.28
25 25.0 32.03 41.65 47.73 51.86 63.25 73.11 98.35
30 30.0 40.57 56.08 66.44  79.05 9446  113.28 164.49
35 35.0 4999 73.65 90.32 11143 138.24 17232 271.02

! PC Auad ) 48 jal) dipay o 5S8 £1 531 gaan Jasaly JalS a gy JUA £ LAl 3 lall s sal) aie ciluaad

AADT= (4959)*1+(911*2.5) +(111*3) = 7570(Pc/day/2dir)

%4 Janay ddlaiall ol 8 4 gind) 804 3l a8 g5 5 ¢ Aalitine Ain 20 d Lparanal o dale (3 k) aranal die
29.78 = Gy s Jaxa 4 0S5 il

AADT(2024)= 7570 pc/day/2dir

e Gaobll laaai o Jorid Galas) 3 Jesall ) (385 00 %60 230 Sale syl sl o L
Dl V) sl sl Gl Jana (58 aaladY) e LSY e

D-AADTp = AADT*0.60

D-AADTp = 7570*0.60 = 4542 pc/day
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DA 20 am @B sidd) el 5 el Jaxa
D-AADTF = D-AADTp * (1+Gy)
D-AADTF = 4542 * (1+29.78%) = 5895 pc/day
a3l 5 s (5895) sa Lic Jlil ale 20 22y o sial) asansill 5 yall Jana 13}

el Wililua (8 a9 /8 buw 5900 2aini o gus g

¢ IS il ()55 ol gl olaiYl 3 e lad) s el ana il ind (ojlsall 2 3paay Gl Lay Ll
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Facility Type Normal Range of Value
K-Factor D-factor
Rural 0.25-0.15 0.80-0.65
Suburban 0.15-0.12 0.65-0.55
Urban:Radial Route 0.12-0.07 0.60-0.55
Circumferential Route 0.12-0.07 0.55-0.50

Aaladll e Lgtulai s (9) Jsaall (e K= 0.15 e alaic) ol
DHV= K * AADT

DHV=0.15 * 7570 = 1136 pc/hr/2dir

DDHV=K * D * AADT
DDHV=0.15*0.65*7570 = 739 pc/hr/1dir

Gasall (o i Al LS el a2 il aaS @lld 5 4S ja 600 delad) b ellise (SIS ) e slaie ] alu
Cdelu DA aal gl

No.of lanes / dir = 739/600 = 1.23 = 2 lanes / 1 dir
S (8 Omye Ladldll das 20 1 A Gkl et ) LS el lagin 4 gllaall G jlsal) s (o s
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:dadia 5.1

Jani (pe Sail] Ll 58 5 Lglial a5 i ) il cilSla slag) e 5 5ke Gy phll ALY aye i)
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CobY) Gat Ak ol Ayl il sac Wl e (398 aa 5 Aadie Ailu A U3 e B e A

ol Gy | bl Gad s cliia Bae e O sSig Goall a1 ga le gl SSY) U g il

D Adall gl Ole 5 cllia
. ( Flexible Pavement ) 4iall daa )l -1

PO s e aa iy cila et s JISE (pe pelandl 138 3351 Laga | ol Al Gy ylall ol dBadle 055 ) A
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saddll daa il -2

o s Gkl e lea wb Gums ¢ o (15 = 30) O e WS sl Al A e e ke
ek 0 e ol JalS S g ¢ dalie je sl dalise Al 038 ()5S a8y ¢ @lld (0058 Aty (g3l (5 samn el
Cdalial Al Al 2300 Y Akl Jsh Jaay 385 ¢ dgalall Dl Al 5 (20 = 50) O e dadal IS J sk ldy Gy
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&5 2 sall g abas 2yl oyl el 35 Sall ol gl e 55bie & 5 :(sub grade) Al aclEl 1
CAgsthall 55l ) dead s dddall 3a Slaxig ¢ Hal lSa (e Lgaad

ol s S 1) Al il sac ) dia (3585, dlae Lt ) A5kl o8 5: (sub base) ol cniledis 2
s2¢d i Aglae ¢l ja) Al oY1 a3 13) 5 ¢ Aldall 038 (e eliriuY) (Sagh ddudall o2 ailiadl 4 sluse Dl 5l Bac )
A sthaal) A slaal) ) daal d3Ll)
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Al Aea )l msaaill AASHTO 48 jha padioin Uia 5 ¢ 4 jall Aaia Hll areatl (3 yha s2c cllia

psanail) o Bi3al Jalsall 5.3

 Leie dalse Ao gana JlieY) G 34T o G hall SLISY) apeaill Nie
Sosoall aaall -1
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SLend) 038 203 3 dalad) il yall 5 (o lal) dakaiad ) Jal ol -4

aranaill b Leasen Jalgall o3a e daie ) a5 il i

SN Ak £ Lol ddayl) asaal cijghd 5.4

: AASHTO(2004) pUad cra cilihall claw alag) 5 ALY arenaill & glad L Lasd

(Equivalent Accumulated 18,000 Ib Single Axle Load) ESAL «lss 1

ESAL = (ADT)(T)(Tz)(Gs)(D)(L)(365)(Y)
s ol dus
e ESAL: Equivalent Accumulated 18000 Ib Single Load.
e ADT : Average Daily Traffic .
e T:isthe percentage of trucks in the ADT.
e Tf:is the number of 18-kip (80-kN)single-axle load applications per truck .
e G : Growth Factor.
e D :isthedirectional distribution factor, which is usually assumed to be 0.6 .

e L :isthe lane distribution factor which varies with the volume of traffic and the number

of lanes.
e Y :isthe design period in years.

e GY: total growth factor, and equal 29.78 if the growth rate = 4% and design period 20

years using table (5-2).
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Jsall e T dad e Jgaall oy

(Percentage Of Total Truck Traffic in Design Lane ) 23 gl Gymeall (& il jall dai 10 48 Jgin

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

( Two Directions)

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

2 (11) Js2al e e Jganll 2id (Gr) growth factor ded Ll

(Growth factor )  saill Jalaa 11 8, Jgaa

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 3.25 331
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 8.0 858 9.1 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 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17 13.49 14.21 14.97 15.78 16.65 18.53
12 12.0 13.41 15.03 15.92 16.87 17.89 18.98 21.38
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13 13.0 1468 16.63 17.71  18.88 20.14 21.50 24.52

14 14.0 1597 1829 19.16 21.01 22.55 24.21 27.97
15 15.0 17.29 20.02 2258 23.28 25.13 27.15 31.77
16 16.0 18.64 21.82 23.66 25.67 27.89 30.32 35.95
17 17.0 20.01 23.70 25.84 2.21 30.48 33.75 40.55
18 18.0 21.41 25.65 2813 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 2430 29.78 33.06 36.79 41.00 45.76 57.28
25 25.0 32.03 41.65 47.73 51.86 63.25 73.11 98.35
30 30.0 40.57 56.08 66.44  79.05 9446  113.28 164.49
35 35.0 4999 73.65 90.32 11143 138.24 17232 271.02

29.78 = G Aaf (0585 % 4 & siad) 53 30 Ao @ 535, Lliiasa Lale 20 Gl daSla o e oy s3le (3 5kl apanc ie

s Al Aalaad) s Sl

Table 6.12 shows the growth factors for 20- and 40-year design periods based on
Eq.6.32.

The Asphalt Institute (Al 1981a) and the AASHTO design guide (AASHTO,
1986) recommend the use of traffic over the entire design period to determine the total
growth factor, as indicated by

Total growth factor = (G)(Y) = —————— (6.33)

Gf lea 22 ad) 5 9
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AUl Aalaal) e ol 2al) Addaidd FSAL 4ad lodial &
ESAL = (ADT)(T)(Tf)(G)(D)(L)(365)(Y)
¢ S el Al il
ESAL=4.91*10°
+ SIS bl il 5 (Excel) gl e e cililuall Jee o3 3

14(ESAL) libwa 12 28 J 92>

Classification
\Private Car 4959 4959 | 1810035 29.78 53902842.3 0.0004 21561.13692
Pick-upffaxis 428 428 156220 29.78 4652231.6 0.0004 1860.89264
Single Unit-2 Axle, 4 tire 19 19 6935 29.78 206524.3 0.12 24782.916
Single Unit-2 Axle 6-tire and small bus 427 427 155855 29.78 4641361.9 0.73 3388194.187
Large Truck & Russes 37 37 13505 29.78 402178.9 0.73 293590.597
Semi Trailer 3-Axle 22 22 8030 29.78 2391334 0.98 234350.732
Semi Trailer 4-Axle 67 67 24455 29.78 728269.9 0.98 713704502
Tractor Semi Trailer Combination 6-Ax| 18 18 6570 29.78 195654.6 1 195654.6
Trucks with Trailer 4 < 1460 29.78 43478.8 1 43478.8

Total Design ESAL  |4917178.364

A e i

154300 J<I CBR J) 4af 13 a8, Jyia

daddiuall 3alall CBR dglll
Crushed Stone 90 Base Coarse
Clay and Stone Soil 35 Sub Grade

Excel Sbbus Jglan 14
AASHTO Guide for Design of Pavement Structures 1993 °
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19 Parameters 33l dalay Lid ¢ AASHTO 4l sk ca dlld g dda ) ASLaw Gilual

%80 U= R Aadd 5l 5 gaohall sada gl Caiaill e adiay :The reliability (R) (A8 Ax o Jalzs) @
%90 SR 231 3 ¢p g pdiall 128 84y sl Ghliall 8 aenill (3501 %95

0.45 S (So) 2af a3 4yl clica 11 050 Y 0.40 o z 5\ s : The standard deviation (So)

The total 18-kip Equivalent Single Axle Load Applications

The effective Roadbed Soil Resilient Modulus (Mr) (tedll 45 jill 45 5 je Jalas)

ALE Al o sus 1) (0 A sguss adle J peasd) Sy sCBR = Lo sl

:The Design Serviceability Loss (APSI) (preaill 4eas 418 )add)

i)l 4.5 SPS| 225 Lebale (Pt) Aleill deadll 53505 (PSI) sV daadll jh5e Con LA 585
g s piall 138 a3l dIAPS] ol A (2,0 2ak) dawi 1 3125 (1) 2.0 e 058 Of Bale (a s PE 5 ¢l
2.5 sl

If Subgrade CBR Value = 35%, Mr = 24,800 psi

Design Base Course CBR Value = 100% (Mr = 31,000 psi)

Asphalt Relative Strength Layer Coefficient (al) = 0.44 (EAC of asphalt = 450,000 psi)
Base Course Relative Strength Layer Coefficient (a2) = 0.14

Assuming: Asphaltic layer thickness = 7 cm (2.75 inch) and Base Course layer thickness = 2
layer each 20 cm (15.74 inch).

Initial Serviceability Index (Pi) = 4.5.
Terminal Serviceability Index (Pt) = 2.0.
Reliability (R) = 90%.

Standard Deviation (So) = 0.45.

(i) (e iy 4y 5ha ) (5 siusal dia jre Adia ) (585 B 1) (e Y05 5 B iy paaali B3 5 Gl Sl a)

Drainage factor: m; =1.0
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s el st e il a8 ) g8 g Cia Nl A3a ey o8 54 (Structure Number (SN) (SUisY) a8 ,)))
) Jaladll 5 (papnl

Design Structural Number (SNd) = Dia1 + D;axm;

SNd =2.75*%0.44 + 15.74*0.14*1.0 = 3.41

based on The 20-year estimated 18k Equivalent Single Axle Load (ESAL) = 3,200,000 ESAL
the respective chart of AASHTO.

Al o @lld g A S elan Gl 2%

SN=al*D1+a2*D2*mi

- SN: Structural Number.

- ai, az : layer coefficients representative of surface, base course respectively.
- D4, D2: actual thickness, of surface, base course respectively.

- Mi: drainage coefficient for layer i.

s dshall (e (a1, @2) J) Aed Glus oy dus

a1 Jalxall dad (1
16 (al) Jalaal) A 14 a3 Jg2a
Case of Pavement a1 suggested
Road mix ( low stability) 0.20
Plant mix (high stability) 0.44
Sand Asphalt 0.40

0.44=a;1 dad (18 G b e el g*

AASHTO Guide for Design of Pavement Structures 1993 16
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17 (a2) Julaall 4ad 15 ad; Jo2a
Case of base course
sandy gravel
Crushed stone
Cement- treated (650psi or more)
Cement- treated (400-650psi)
Cement- treated (400psi or less)
Coarse- graded bituminous-treated
Sand asphalt

Lime -treated

ay Jalzall dad (2

a2 suggested
0.07
0.14
0.23
0.20
0.15
0.34
0.30
0.15-0.30

.0.14=a; 4ad a ellh e 2l g*

IS ¢ 55 il ASLan (8 L

Beliuhl) dSlaw 16 a2 Jg2a

() o

20

20

faa
(Wearing Course) i
(Base Course) oY)

(Base Cource) usbu!

AASHTO Guide for Design of Pavement Structures 1993 7
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Wiloen 2 Ly L jliay ity ¢ o sl o3 o 2l iliabl lSlan s 30 il o5 Cum el 550 Uy 58
Alia (S o) eV clSlanll 5 cligdl) axe 3al) ddda JS dSlas (A Lo ookl areat] coubiall Glgdhall axe L il
(E3Y

p Agdal) Clagadl) mils 5.5

3 gall Al Ay 3l ailadl poatl s it e o Cual 3 E il la sl il
ypaa g Ayl Gl A& 50 gas g Al jadl Qs il aladind &5 (8-5) Jsaadl 8 daia sa 4 gall 33 5 5l
.M 145-12 & ) AASHTO asiai oUail i 5 GI e sanall yi%e

el Blati dale ol yuaadi o) ya) (8 sl 138 aelin o Sy ¢ 4T anilS 8 G Ao sanall e addiny
3ol dac 1) Aail) ol 531 (Say ¢ Jali Jaiaia 5 iy paca (o A sia g b a3kl ey a jliie 8 4 5
de gana piiges ¢"ban! Aginisale ) yuiy QoM de e pdise Of o (oo landl L el dpSe D€ 4t 48,
A0 Uslrall (e e ganall pdine oy Man 2pu Agiaisale ) judy ST 1 20 68
Gl=(F-35)[0.2+0.005(LL-40)]+0.01(F-15)(P1-10)

. F =200 &, daie ye sl 4
) LL:M:\L»J‘J}

° Pl:‘u}dm)ﬁ:}a
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: gJL“d\ Jgaad) ‘éé G LAY il udla

192, uiall il gadl) ili 17 a8 Jgan

Depth Passing
MC| vyq LL Pl Gl | CBR| M, |[Soil Classification
Boring| Station m *200
From| To | % |gmiem] % | % | % % | psi |AASHTO T145-11
TOP|0.80) 121 1.891 | 30.9 | 123 | 30 0 | 80 | 9669 A-2-6
TP-1 | 0+440
080)1.30|127| 1.922 ( 29.1 | 104 | 27 0 | 11.0 | 11854 A-2-4
TOP|(1.40(12.7| 1.822] 30.1 | 11.1] 380 | 1 | 6.0 | 8043 A6
TP-2 | 0+830
1.40] 0.60 Bedrock
TOP|(0.50| 7.2 | 1978 28.4 | 98 | 19.0 | 0 | 16.0 | 15067 A-2-4
TP-3 | 1+020
0.50 | 0.60 Bedrock
TOP|0.50 131 1952 284 | 97 | 2.0 | 0 | 13.0 | 13192 A-2-4
TP4 | 1+400
0.50 | 0.60 Bedrock
LEGEND:
M/C : Natural Water Content LL : Liquid Limit M; -Resilient Modulus
va - Dry Unit Weight Pl : Plastic Index
CBR : Califomia Bearing Ratio Gl : Group Index

Al Slasadll 8 19
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cha)l) cilih dlawg @kl Jali sale) 5.5.1

ai s AASHTO paenai 43 5k aladiuly o slad) Caca )l SN wass o auas Caa )y Jae Jaalil) sale) Jlaef Jais
(18) Usaad) 8 s 8 LS Jaalill 3ale Y 4y o sl Ciia )l e ) (2 52

204, paal) Cilia gadl) @illl s ciliphal) dSlaw 18 a8 S5

Layer No. Description Thickness, cm
Layer 1 Asphalt Concrete — Wearing 3/4" 7.0
Layer 2 Compacted Base Coarse 20.0
Layer 3 Compacted Base Coarse 20.0

C_.byﬁusg:,tsu_”amuﬁ Al ) daiai nd il \@L’@gﬂ\g@d\&@ﬁﬂ\&\lﬂédw:M.:.\

i) Cila gaill Ly 5 20
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Aad) gl Cila) 6-2-1
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sl clade g5l 6-2-3
okl g sl e 3 6-3
BN ail g8 6-3-1
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dadia dia Y) 6-4

Cia ) iy 25 6-4 -1

okl b ddal ) Luari 6-4-2
dua V) aranal clillaia 6- 4-3
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Date: March 30, 2024
Reference: SI/69781
Report No.: RI1/24005

MESSRS/ DURA MUNICIPALITY
Attention/ Eng. Mahmoud Najjar

Subject: Geo-technical Investigation and Pavement Design Report

Project: Rehabilitation of Tarosa Road

Dear Sirs,
In accordance with your request, we have conducted a geotechnical assessment for the above mentioned project at

the road section between stations (0+000 to 1+470).

Site investigation was carried out for the purpose of exploring the subsurface conditions at selected locations on the
road site in order to evaluate the general condition of the existing sub grade at these locations

Details of the work undertaken and the results obtained are given within this report, together with comments and

recommendation relating to rehabilitation and construction practice.

We highly appreciate the opportunity of providing our professional services in this project. We trust that this
information meets with your approval. Should any questions arise, or require further clarification please do not
hesitate to contact us at your convenience.

Respectfully Submitted;

General Manager

Eng. A. Naser SHAHIN
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1. INTRODUCTION

This report presents the results of our geo-technical investigation performed for Tarosa Road between stations
(0+000 to 1+470).

Site investigation for the route of the existing road section was carried out according to our technical offer and the
anticipated subsurface conditions. The investigation works comprised excavation of four Test Pits followed by
laboratory testing on selected samples and engineering analysis and reporting. Authorization for our services was
received from the project owner Dura Municipality representative by Eng. Mahmoud Najjar.

The purpose of the geotechnical investigation and testing report is to document surface geotechnical conditions
prevailed at the sites and provide geotechnical recommendations and comments on sub-grade conditions and

roads construction.

2. PURPOSE AND SCOPE OF SERVICES

This geotechnical investigation study was authorized to determine the geo-technical conditions at the roadway
sections and to provide recommendations relating to the pavement construction based on the roads pavement
profile condition. More specifically, scope of our investigation consisted of the followings activities:

1. Field exploration by excavation three test pits to a depth about (0.6 - 1.5) m below the existing grade level to
formulate a description of the sub-grade materials. The work included logging subsurface conditions and
collection of soil samples.

2. Laboratory testing performed on representative soil samples collected during the field investigation to evaluate
relevant engineering parameters of the sub-grade soil.

3. Engineering analysis and evaluation of the data gathered during the field investigation and laboratory testing
on which to base our recommendations for construction of the proposed roadways.

4. Preparation of this report summarizes our findings, conclusions and recommendations regarding the geo-

technical aspects for construction the roads foundation layer.

3. FIELD INVESTIGATION

The field exploration included excavation of four Test Pits. TP-1 at station 0+440 L to a depth 1.3m, TP-2 at
station 0+830 L to a depth 1.0m, TP-3 at station 1+020 to a depth 0.6m and TP-4 at station 1+400 to a depth
0.6m. The Test Pits were excavated on March 21, 2024 using hydraulic excavator equipped with shovel and Jack

hammer JCB type.
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Representative soil samples were collected, packaged and sealed in the field and delivered to our laboratory on
the same date of sampling. BC soil engineer logged the existing pavement profile, subsurface conditions and
collected soil samples. The subsoil stratigraphy and laboratory testing results are shown on the boring logs,
attached as Figures A-1 to A-4 The elevations at the test pits locations represent the existing profile of the
roadway. The collected soil samples were delivered to BC laboratory where they will be stored for a period of
fourteen days unless requested by the client.

4. BORING LOG

A continuous log of soils as encountered in each Test Pits was recorded at the time of the field investigation. Our
geo-technical engineer visually classified the obtained soil samples according to the AASHTO Classification
System M145. Boring logs and key to the logs are shown in Appendix A, Figures A-1to A-4.

5. GEOTECHNICAL CONDITION

General descriptions of the subsurface conditions and lithology are provided on boring logs attached, Enclosures
A-1to A-4 and brief summaries are provided below:

1. TP1

e CLAYEY GRAVELS
Surface layer consisted of silt, clay and gravels. This can be described as, silty gravels, medium dense, slightly

moist and brown in color. Thickness of this layer was 80cm at location of TP, according to the AASHTO M-145

Classification System, this type of silty gravel soils is classified A-2-6.

o SILTY GRAVELS
Below Clayey Gravels Layer, a layer consisted of silt, marl and gravels. This can be described as, silty gravels,

medium dense, slightly moist and beige in color. This layer extends to the end of excavation at location of TP,
according to the AASHTO M-145 Classification System, this type of silty gravel soils is classified A-2-4.

2. TP-2

o CLAYEY GRAVELS
Surface layer consists of TR CLAY soil material. It can be described as silty CLAY mixed with gravels, stiff,

slightly moist and reddish brown in color. Thickness of this layer was 140cm at location of TP. According to the

AASHTO M-145 Classification System, this type of clayey soil is classified A-7-5

¢ BEDROCK
Weak to medium hard limestone bedrock layer was appeared at location of TP directly below the sub grade
layer.
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3. TP-3&TP-4

o SILTY GRAVELS
Surface layer consisted of silt, marl and gravels. This can be described as, silty gravels, medium dense,

slightly moist and beige in color. Thickness of this layer was 50cm at locations of TP-3 & TP-4, according to
the AASHTO M-145 Classification System, this type of silty gravel soils is classified A-2-4.

e BEDROCK
Weak to medium hard limestone bedrock layer was appeared at locations of TP-3 & TP-4 directly below the sub

grade layer.

6. LABORATORY TESTING

6.1 General

Laboratory tests were performed on selected samples obtained from the borings to aid in soil classification and
to determine physical and mechanical properties of the soils encountered in the road site. A description of the
laboratory-testing program is presented below.

6.2 Tests Carried Out
1. Moisture Content
The field moisture content as a percentage of dry weight of the soil was determined according to AASHTO T
265-15 Test Method.

2. Sieve Analysis

Sieve analysis was performed to evaluate the gradational characteristics of the clayey soils. Test was carried in
general accordance with AASHTO T 11-13, AASHTO T 27-14 & AASHTO T 88-13 Test Methods.

3. Atterberg Limits

Atterberg limits tests were performed to aid in soil classification and to evaluate the plasticity of the fine and
clayey soil. The liquid limit, plastic limit and plasticity index were determined for selected samples in accordance
with AASHTO T 89-13 & AASHTO T 90-15 Test Methods.

4. Modified Proctor Maximum Dry Density (MMDD)
Modified Proctor maximum dry density test was carried on representative samples obtained from the different
types of the soils at various depths. Test was carried out according to AASHTO T 180-15.

5. Califonia Bearing Ratio CBR
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California bearing ratio test was carried on representative samples obtained from the different types of the soils

at various depths. Test was carried out according to AASHTO T 193-13.

6.3 Results of Laboratory Tests

Results of the laboratory tests performed on selected samples to determine physical and mechanical properties
for the encountered materials in the site are shown in Table 8.1. Sieve analysis and Atterberg limits testing
results were used in soil classification and determining the Group Index Gl according to AASHTO Classification
System M 145-12.

The group index Gl is used in the evaluation of the soils. The index can help to make general interpretations
relating to performance of the soils in construction of the roads projects. Under average conditions of good
drainage and thorough compaction, the supporting value of a material as sub grade may be assumed as an
inverse ratio to its group index, that is, a group index of 0 indicates a "good" sub grade material and group index
of 20 or greater indicates a "very poor" sub grade material. The Group Index is calculated by the following

equation:
Gl = (F-35) [0.2 + 0.005 (LL-40)] + 0.01 (F-15) (PI-10)

Where:

F = Percentage passing sieve No. 200
LL = Liquid limit

PI = Plasticity index
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Table 6-1 Subsurface Conditions and Summary of the Testing Results

Depth Passing
MIC| g LL | PI Gl | CBR| M, |Soil Classification
Boring| Station m #9200
Fom{ To | % |gmicm] % | % | % % | psi |AASHTO T145-11
TOP|0.80]12.1] 1.891 | 30.9 | 123 | 30 0 | 80 | 9669 A-2-6

TP-1 | 0+440

0.80]1.30)12.7| 1.922 [ 29.1 | 10.4 | 27 0 | 11.0 | 11854 A-2-4

TOP | 1.40]12.7( 1.822 | 30.1 [ 11.1 380 | 1 [ 6.0 | 8043 A-6

TP-2 | 0+830
1.40{ 0.60 Bedrock

TOP|0.50| 7.2 | 1.978 | 28.4 | 9.8 | 19.0 | 0 | 16.0 | 15067 A-2-4
TP-3 | 1+020

0.50 | 0.60 Bedrock

TOP|[0.50]13.1( 1.952 | 28.4 | 9.7 | 21.0 | O [ 13.0 | 13192 A-2-4

TP-4 | 1+400
0.50 0.60 Bedrock
LEGEND:
M/C : Natural Water Content LL : Liquid Limit M: :Resilient Modulus
va : Dry Unit Weight Pl : Plastic Index
CBR : California Bearing Ratio Gl : Group Index

7. CONCLUSION AND RECOMMENDATIONS

The recommendations in this report are based on BC understanding of the proposed roadway improvement. It is
our understanding that the proposed pavement and roads cross sections will comply with the PPWHM Palestinian
Public Work and Housing Ministry Specifications for Highway Construction and the Jordanian specifications for
highway construction. Based on the subsurface conditions encountered in all test pits and assuming them to be
representative of the sub-grade materials across the investigation areas and test pits locations, the following

recommendations are provided.
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9. ADDITIONAL SERVICES

The recommendations provided in this report are based on the assumption that an adequate program of tests and
quality control of the construction materials will be performed during the roads construction. These tests and
observations should include, but not necessarily be limited to the followings:

¢ Observations and testing during road construction and earthwork operations.
o Consultation as may be required during construction.

We trust that this report meets with your present requirements. Please do not hesitate to contact us should any

questions arise.

Technical Report General Manager

Eng. Raed Shahin Eng. A. Naser Shahin

RI/24005 Tarosa Road Page 10/10 Cert. No.: LAC-007 @,
March, 2024 Ras Al-Jourah - Hebron — Palestine
R.SH. Station 1 Tel.: 02-2254707-Mob.: 0598 253337

E-mail: Building_center@yahoo.com



BUILDING CENTER

Materials Testing & Engineering Studies

= ="
hc elidll 39,0
BUILDING CENTER dLw id L:Jl.n.ub_)s _)|9,o grat 1

7.1 Sub Grade Soil

Silty & Clayey gravels layers which are classified according to AASHTO M-145 Classification System as Groups
A-2-4 & A-2-6. These soil were found in medium dense. The Group Index (GI) for these materials was determined

equal (0) which is considered suitable as sub grade layer

7.2 Embankment and Fill Area

1. The top 20-cm (compacted thickness) of embankment immediately below the base coarse layer shall consist
of "Topping Materials" and compacted to 100% of its maximum modified proctor dry density (AASHTO T-180
"Method D"). Topping materials shall conform to the following specifications:

Required CBR (4-days , Max. Aggregate Passing Sieve
Specifications socked) Plastic. ek Size #200
Limits Min. 25% Max. 12% 3 Max. 18%

2. The 60-cm of fill materials located immediately below the topping layer shall consist of selected fill materials
placed in layers of compacted thickness 20-cm moisten and compacted to 100% of maximum modified
proctor dry density (AASHTO T-180 "Method D"). The materials used in fill shall conform to the following

specifications:
Required : Classification
Specifications CBR (4-days socked) | Max. Aggregate Size (AASHTO M-145)
Limits Min. 15% 3’ A-1, A-2-4

1.3 Road Rehabilitation and Pavement Layer Thicknesses

The rehabilitation works in include construction a new pavement. required pavement SN as determined using
AASHTO Design Method, the required pavement total profile thickness recommended for reconstruction is
shown in table 8.1

Table 8-1: AC Pavement Thickness Profile

Layer No. Description Thickness, cm
Layer 1 Asphalt Concrete - Wearing 3/4" 1.0
Layer 2 Compacted Base Coarse 20.0
Layer 3 Compacted Base Coarse 20.0
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The asphalt concrete specifications will depend upon the requirements of the project specifications. In general, we
recommend that the asphaltic concrete pavement meet the specifications adopted by Palestinian Public Works
and Housing for roads construction. In addition, the asphaltic concrete pavement should be compacted to a
minimum of 98% of its maximum Marshal density and depending upon the project specifications. The aggregate
base course materials should meet the requirements of Palestinian Public Works and Housing for roads
construction Class A materials, and have a minimum CBR value of 80% and compacted to a minimum of 100% of
its maximum modified proctor dry density (ASTM 0-1557) at a moisture content within +2% of optimum moisture.
The native soil as sub grade shall be scarified to a depth 20cm and re compacted to a minimum of 100% of its
maximum modified proctor dry density (ASTM D-1557-07) at a moisture content within +2% of optimum moisture

7.4 Road Water Drainage

Adequate water drainage system of the pavement structure is required to ensuring long-term pavement
performance. Surface water drainage is required to minimize infiltration water into pavement layers. Surface
drainage included the disposal of all water present on the pavement surface and nearby lands by curb and
gutter system leading to catch basin or ditch system in rural dirty area.

Accumulation of water on road surface and shoulders should be avoided by grading the road pavement to a

slope of at least 2%.

8. LIMITATION OF THE INVESTIGATION

e This report is intended solely for Dura Municipality. The material in it reflects our best judgment in light of the

information available to BC at the time of preparation.

 No portion of this report may be used as a separate entity, it is written to be read in its entirety. Any use which
a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility
of such third parties.

¢ The recommendations made in this report are in accordance with our present understanding of the project and

roads prevailed condition.

¢ |t is also important to emphasis that a soil investigation is, in fact, a random sampling of a site and the
comments are based on the results obtained at the test locations only. It is, therefore, assumed that these
results are representative of the subsoil conditions across the road segment alignment. Should any conditions
at the site be encountered which differ from those found at the test locations, we request that we be notified

immediately in order to permit a reassessment of our recommendations.
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Client Dura Municapility A-1Boring Log & Tests of TP-1  |Boring Depth 1.30m
Project Rehabilitation of Tarosa Road Drilling Date  {21/03/2024 Station 0+440
Location Dura City - Hebron Governorate Route Tarosa Road (0+000 - 1+470)
STRATIGRAPHY SAMPLE TESTING RESULTS
E | z E; Sl o e Atterberg Limits Gl 8
£ |3 Description of Soil and Rock | 2| 2 | = Yo G Passing (%)
g3 El 5 L] P Pr| SieveNo.
PU] % | gmiem®| % Jkgom] % | % | % | 3] " [*200
0.00 %f: Clayey Gravels
z'i'% Silty and sandy with gravels, slightly
= = Y moist, brown.
0.25 g4
=39
oﬁ ""—‘i 7
= 24 1 (1271 1.891 | 8.0 30.9(18.612.3| 78 | 56 | 30
0.50ff=s 2] ~
=
S5
ﬁ.-':
075
01 Silty Gravels
Clayey and sandy with gravels, slightly
1.00 i moist, beige. 2 1127 1922 | 11.0 29.1118.7110.4| 68 | 49 | 27
1.25§
End Of Excavation
1.50
1.75
2.00

Key to Abbreviation :

M/C: Moisture Content
v, Dry Density
CBR: California Bearing Ratio

qu: Unconfined Compressive Strength

LL: Liquid Limit
PL: Plastic Limit

PI: Plasticity Index
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Client \Dura Municapility A-3 Boring Log & Tests of TP-3 |Boring Depth 0.60 m
Project jRehabiIitation of Tarosa Road Drilling Date  {21/03/2024 Station 1+020
Location ?Dura City - Hebron Governorate Route Tarosa Road (0+000 - 1+470)
STRATIGRAPHY SAMPLE TESTING RESULTS
E | z E; Sl o e Atterberg Limits Gl 8
£ |3 Description of Soil and Rock ||| = | Y Qu Passing (%)
g3 El 5 LL] PL] Pi|  SieveNo.
PU] % | gmiem®| % Jkgom] % | % | % | 3] " [*200
0.00 i:p‘:_.- Silty & Clayey Gravels
S ; ;
=] Silt and claey with gravels, slightly
=== ={moist, light brown.
R A 1| 72| 1978 | 160 284|186| 98| 62 | 37 | 19
- o
%% o
=9 _,
0.50f =% o
L-|BEDROCK
End Of Excavation
0.75
1.00
1.25
1.50
1.75
2.00
Key to Abbreviation :
M/C: Moisture Content qu: Unconfined Compressive Strength PI: Plasticity Index
Y,: Dry Density LL: Liquid Limit
CBR: California Bearing Ratio PL: Plastic Limit
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Client \Dura Municapility A-4 Boring Log & Tests of TP-4 |Boring Depth 0.60 m
Project jRehabiIitation of Tarosa Road Drilling Date  {21/03/2024 Station 1+400
Location ?Dura City - Hebron Governorate Route Tarosa Road (0+000 - 1+470)
STRATIGRAPHY SAMPLE TESTING RESULTS
E | z E; Sl o e Atterberg Limits Gl 8
£ |3 Description of Soil and Rock ||| = | Y Qu Passing (%)
g3 El 5 L] P Pr| SieveNo.
PU] % | gmiem®| % Jkgom] % | % | % | 3] " [*200
0.00 i:p‘:_.- Silty & Clayey Gravels
Sl ; ;
=] Silt and claey with gravels, slightly
=== ={moist, light brown.
R A 1[13.1] 1952 | 130 284(187| 97| 67 | 46 | 21
- o
3 o
=9 _,
0.50f =% o
L-|BEDROCK
End Of Excavation
0.75
1.00
1.25
1.50
1.75
2.00
Key to Abbreviation :
M/C: Moisture Content qu: Unconfined Compressive Strength PI: Plasticity Index
Y,: Dry Density LL: Liquid Limit
CBR: California Bearing Ratio PL: Plastic Limit
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APPENDIX B

Photos Taken During Our Field Investigation
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APPENDIX A
Logs of Test Pits
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Photo -4- (TP-4)
Photos (1, 2, 3 & 4) Lithology of the Sub-Grade

Photos (5 & 6) Site Condition
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