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Palestine Polytechnic University
Project Title

Rehahilitation and design of Aldaaws Strest-Yatra

Project Team

Mo'men Thoor Sari Alhmamda Mohammad Wihdeen

Supervisor
Eng. Musa'h Shaheen

Abstrac(

The main objective of this projeet is (o rehahilitate and design Aldaawa Sireqq that
links the main street of Yatta town to the sirezt leading to “Khallet Almayeh™. This
Project has been chosey hecause of the POar current status of the stret and due irs
inconsistency with the master plans of Yang eity. The aim through this project is 1o
design a safe und comfortable street for passenger traffic through designing harizontal
and vertical curves by the applicable laws of engineering, ns wal] s« want to design
road longirdinal and sectional slopes 1o drain rajn Wwaler well, and to develop an
effective lighting system, and put signals and trafTic signs at the right places.
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FromST | ToST | Occupied ST H. angle H. Dlﬂan:eq
301 1 300 354 11 14 129,171
301 1 300 354 12 i 129,151 |
301 1 300 154 10 59 129,151
301 1 300 354 I 38 129.157 |
300 2 1 155 35 32 157.721
300 2 1 155 35 3 157.72z |
300 2 1 155 35 34 157.712
300 2 [ 155 33 46 157.707
i 3 2 172 40 20 160.870
1 3 2 172 40 07 160.916
1 3 2 172 39 56 160,895
1 3 2 172 40 08 160.891
2 4 3 204 20 24 39.148
2 4 3 204 20 00 39.132
2 4 3 204 19 56 39.136
2 4 3 204 20 30 39,120
3 3 4 194 53 10 88.247
3 s 4 194 53 07 | 88239
3 5 4 194 52 09 88.233
3 5 4 194 53 32 88.238
4 6 5 186 16 25 106,047
4 6 3 186 16 14 106,043
4 6 5 186 16 18 | 1o06.046
4 6 3 186 15 35 106.044
B 7 6 94 05 47 213.118
5 7 6 94 06 05 213.12
5 7 6 94 05 3 213,114
5 7 6 94 05 | S8 o maax
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6 8 7 140 53 58 92.179
6 8 7 140 53 23 92.188
7 9 8 176 44 20 55.232
7 9 8 176 45 50 55.241
7 ) 8 176 45 51 55.241
7 9 8 176 45 54 55.240
R 501 9 192 09 0 76.529
& 501 9 192 08 28 76.523
8 501 9 192 09 14 76.529
R 501 9 192 09 2 76.526
) 502 501 244 09 08 66.077
9 502 501 244 08 10 66.068
9 502 501 244 09 25 66.053
9 502 501 W | a8 66.055 |
DNl 2 g el LY Ll g U 0 Jame e (YY) Bl J nad
oLl 5 83 g gall g Jaas la (YY) g
From ST To ST H. angle H. Distance
300 301 0 0 0
300 1 354 | 11 | 297 129.157
1 300 00 0
1 2 155 | 35 | 35.7 157.715
2 i 0 0 0
2 3 172 | 40 | 775 160.893
3 2 0 0 0
3 4 204 | 20 | 125 39.136
4 3 D MR EE _
4 5 194 | 52 | 595 88,239
5 - 0] 0| o
5 6 186 | 16 | 13 106.045
6 5 0 0 0
6 7 o4 | 5 | 5 213.119
7 6 0 0 | o ‘
7 8 140 | 53 | 46 92,185
8 7 o] 8] o




9 176 | 45 | 287 55,238
9 g ] 0 0 '
9 501 129 | 9 | 075 76.526
501 9 ] a 0 :
201 502 244 | 9 | 775 66.063
el i Sthaadl Sl Gl T T

Al Al e el doghall il adl) s

AZ (301-300) = tan ='—“ET4- L B T

i
(T}

For Example:

160576378 —160597.695
95149.864 - 95255.142

-1 _:1.311

= e =1170657.97 +188
-105.278

Az (301-300) =tan

=191°2647.9
LR Ay Sldiaay) qlbees 150

AR Sl e el il K laaaall e CASaal i WG das Tl Y e
A Easting = Horizontal Distance » sin (azimuth]........ocooonoe (Y.Y)
A Northing = Horizontal Distance * cos (azimuth)......ooooeeno (r.%)
Fasting = casting previous point + A eastinf. ..o

Northing =Northing previous point + A northing.........n.

MicrosoR excel 2010 medy siaiul pulall 3 5b (e hmaal b DiflaYla S,
riganylaia dely Bl gt

il dssnall S SV (F-5)

Fasline ( m ) MNorthine { m )

Station

! 160589.067 95278.396
2 160538.323 §5427.725
3 160467,541 95371.211
4 160466.337 05611328
3 160486.367 95697.263
6 160521.574 95797.203
7 160326.113 G5KE2.233
3 160237.33] Q5857.418
g 160185.058 05839564
501 160109056 95830.626
502 160073.506 O5886.508
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Station

Fasting { m ) MNaorthine ( m )

300 160576.378 25149.864
3{H 160597.695 25255.142
501 160108957 95830.335
302 160073.391 O5ER5.945

(Reduction of Evror ) désall el poaas V.1

Total Station Sokia Set (630RK) Jua » s i flee 3 aiddidl juall
PSSl 2 b elleall o
5" = angular error 44/ ) 4 Ul &
+3 mm + 3ppm = distance error 4l i Uadl o

(Error in distance) Sl A LhaY) Vv

G'n=J|:ﬂ',.-f+{Eﬁ]:+az+(ﬂxbppm]= ........................... (.Y)

el s dladll s o
wilall Ly 2 lasll: o
el Sl b

(Instrument Centering Error) Jgad Gyl bl A sty v v v

Al Ol e el salally o S Uaall 13

(The Quality of Instrument) lgadl 5 &

{The Quality of Tripod) Jeladl 45 &

(The Skill of the Observer) feall o laxgy o3 scal i 5 jigay o

(Target Centering) 4yl elhdj rov.s
ale ¥ laiy Uaall 130 iy ot o J02, QL) Aty e Aaall 5 85 ULl Gha
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Imm+ Ippm = a.b

) 8 ela ) el e (U

129.1537=(300,] pdasad! s Lo 4uliall G

g, =\(a,Y ~(0,) +a" +(D xbppm)’

= J(0.002)* = (0.002)* +(0.003)" +(129.157 x0.000003)" = 0.004141271m
(Important Area) s<ie| & Cua I sl pall Jg2n o 7 gae lnaliia

L ad aall 4 el el (21 g
Allowable error

Measured distance
Measured angles
Closer error

A=90"Vn
£=0009 L [+.20m

Adla 8 3 lhall jlaie g ctbaddl G 5e y i) Clilad) Jana (1-7) 2

Distance ( m] GD{MI'
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1) Linear & Angular Misclosure Method.
2) Least Square Method.

]

aal) qen Hasl S geaaaty (ol Al 3% plall 5 V) pusalll 6 (i el pladid 5 & |
bl A s o i ghen ae K 4 2 ol

il & (Closed Link Traverse) daesiell aloal sliandt o aiy clalad) o plgl 5= S
Bl Al g Y oia

Linear & Angular Misclousre Mcthod '-4-

A (Faaaally Al Sidiay) das (Microsoft excel) gebpplasd £
;Liﬂjj_):;i‘ﬁ'l "1'“""" LS
Al A8 plasiuly ¢ Shail Sl el e 2

AZ (301-300) = tan™ %w O st VNS




by Aalodl Jlisi

g 1

_’J_‘ll _,....ﬂ.;i

o Dl Sl e ia g (VY ) sy

Line(from-to) Distance Azimuth
300-1 129.157 5°3817.67 j
12 157.7155 341°13533
23 160,893 333°541.12° J
3-4 19,136 358°1413.6
ri; %235 371312 ]
5-6 106.045 19°2326.12°
o FIERIE 293°2917.1 3
7-8 92.183 254°233.12
8.9 55.238 251°831.82° '!
0-501 76.526 263°1732.5
501-502 66.063 327°2640.3° g

-:{Angular error) $¥e W g0 Uil e w

Angular error=1327°2354.9"-327°2640.3' = - 0°245.4

Correction per angle = 0°015.04

okt LS ISy Al ol i) s 3 5 G 5 s e Radill el 2 sm
daoeaall B a1 (ASY ) s
Line Azimuth Corrected azimuth
300-1 593817.67° 5°382.63
1-2 341°1353.3 341°1323.3
= ST | aseeie
34 35%14‘1 36 | 358“1 34
45 1371302 | 1355795
5-6 19°2326.12° 19°2155.91
7-8 254°233.12
0 251°831.82° =
263°1732.5




Soladoaal ¢ Aundacdl Jas i) S

T a ol g il Vi) 8 s i Gl s o ) Yl i

. aDep.
AL, =AE 2282
Alength
AN, = AN s
Alength

bl g e Sl il Yl caa bl SEPES
AE = £ +Ey,
AE =160108.957 - 160576378 = —4AT 421
AN =N, +N 4
AN =95830.335-05149.864 = 680.471
1 puanall SN s AW
AB, i(m) =—467.4815485
AN 4, oo, (1) = 680.5231002
. ;fi.L.ll]d phall b ey s
ADep. = 467421 - (—467 4815485) = 0.060548457m
ALat .= 680471 -680.5231003 = -0.052100275m

Al el e olh laalay 8 25t CLEay
Epoint = Bprevious pone + BEeorr

Npoins = Nprﬂiau point + BNeopr (Ye.¥)

sl Sl (9-T) Jjan
FEasting(m)

Northing(m)

160486.2924 95697.22329




93882.09427

0583933241

e

502 160073,391 05885.045

gl I:i._m.h}” Cradss. sl L) s
e L I R P M o Adlal! s 5y

Faaadl Clildl (Vo) J s

Line Distance
12 157.7057943
1-4 39.1;14111?5
5-6 106.042243
7-8 92.18135233

9-501 7652230431
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4+ The Jacobean Matrix A:

dF, c b 2F) JF,
Gdx, gy By, ddy
e aF, i, aF;
didx edy, édx,, fey,
( 0E,, § £, (BF.,, Ry, .
cdx Ay, gedxy, F2 4T

aF 8 aF g

e {iu_ ( Ly it 1 )
fdx, 8dyy, ez, ddy,

“ Distance observation reduction

F(Ir_!j,r'hx”_pf]=_Jl:xJ —I'f +L'J.."J —J:'..}I T e b1l e o A

4% Linearization

Taking the derivatives of last squation:

21

o € (itla
aF, aF,
cdx,, cdy,,
ko aF. cF.,
ﬁ.!ﬁr.."”, E-.d'_r"
g S
Sk Ly g 20,
.*.J‘.J.r” Elfj-'”
rTF:, ﬂf,_T
(35.1‘“ ) [E‘ti"t-'” )

Least Square Method Y-A-7

X=(Ad" ) 'ATL et Uslad)
il Zua
Unknown matrix - 1
Jacobean matrix :4
Observation matrix :£

Varignee mamix. V'

SRR L
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& Yy,
dv, M
oF 5 x
x, M
9 ¥y
v, U

<= Anple observation reduction

8=dAz, — Az,
= ton Ll gt 2TE L i
J’l‘,l"‘_'.}'i Ke— 2

Taking the derivatives of the last cquation:

8F _pi-m Y-y,
a, IR il
oF _x—-x X3

aj"; IBI' jr'j

~ 5 _
% The Ohservation Matrix L = E;‘g?ﬂﬂs ;l;he Variance M
dx 5 I
i FI‘{'F_Flk_ j}' T FFW =
x 11 'Fr
El_ﬁh' .r':f_}' =
Bk, |
F.—F B
L: H- Ly
_%_Flﬂ; L
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POE v X O e A pa dan i al) e Bl Jladi) ) o
X=X+
=Y +dy

e Jpaadl S Adjust ) el x alsiad R 1 AN s gl all cile) ol ol a4
B L FRE R B VS~ e P eoey | L E

B 5 RO b | A"_ﬂ_ﬂ_'..*.}’l (‘1Y) Jsan

Station Easting ( m ) Northing (m )

160,589,063 93.278.389 0.0174

160,538.310 95,427,705 0.0329

160,467,511 95.572.173 0.0434

160.466.298 95,611.283 0.0439

160.486.301 95697218 00463

160.521.467 05.797.257

160,325.968 95,882.090

160.237.205 95857220

160,184 947 95,839.330
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California Bearing Ration Test (CBR)

Date : Thursday 14/3/2013

Tested by: Mohamad Whadeen Mohmes
Hoshia & Sari Alhmamda

OMC=3%

Miston area = 19.35¢m?2

| Diverge = 2.54kg

Max.dry density = 1,756 g/em3

Sample No. 1
Description of soil : Sub grade

Empty Mold weight = 7734 ¢

Mold with wet soil weight = 12401 g
Mald velume = 2125 em3

Method of test : AASHTO T-193

ASub grade) L (CBR) Juial pilst (3-1) J pea

Depth of Standurd Resist kg/ cm2 Correct
e Resistance to [¥ial - ;
penetration Nt Readin = dial reading » Resist Kg/
mi L Kgf::ﬂ & 2.54/19.35 cmd
D5 107 B3 L
1 17 233
15 18 236 b
2 22 2.89
3 45 591
| o | [ I S NAEEAT = |
4 52 6.83
L s (T P R e v s
Bl T el e = s BT U e e e
6 73 9.74
L. ---‘_{ - —_'——hn'!“’ﬁﬁliﬁ'i%lé e H L';. =
- | [ 11.21
S R i B SO e " |
8 ) 11.87
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California Bearing Ration Test (CRR)

Bample Mo Dale : Thursday 14/3/2013
Description of soil : Base course r&;;;gabi ;’; ghm;“ﬁdﬁu
Empty Mold weight = 7734 g DOM.C = 8%
Mold with wet soil weight = 126582 Piston arca = 19.35em?
Mold volume = 2125 em3 | Diverge = 2 54kg
Method of test : AASHTO T-193 Max.dry density =3.36 g/em3

(Base course) “akl (CBR) sl e (V) L pall

Standard H : ( ’ : (
H T‘:m;r Hﬂesislnnm to Dial :‘:‘;;Tf kg;jcmi R(,s::rml.
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mm Kg/em2 ; 21.54/19.35 cm
BNTE e ST E;::’ﬁ By = il
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California Bearing Ration Test (CBR)
Sample No. | Date : Thursday 14/3/2013

Tested by: Mohamad Whadeen Mohmes

Deseription of soil : Base course Hoshia & Sari Alhmamda

Empty Mold weight = 7734 g OM.C=8%

Mold with wel soil weight = 12658¢ Fiston area = 19.35¢m2

Mold volume = 2125 cm3 1 Diverge = 2.54kg

Method of test : AASHTO T-193 Max.dry density =3.36 g/cm3

{(Base course) A2kl (CBR) Jbis! % (V-5) Jpaal)
Standard -
Hept ot Resistance to Dial _RE:.!I!H k! sz En:"m‘
penetration etradion Readi = dial reading » Resist Kg/ CBR
mm Pt ng 2.54/19.35 em2
Kglem2
S 5 S ey | e e g o ==
1 150 19.69
A5 B = 7~ Ly K gk o s
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Depth of penetration (mm)

4

{(Base course) Aidel 5 Al s Sga) [ AN aia (11 ) (3D

presadll dglac. i (80%) 4 e (2 & (CBR) % 04 (Base course)old dih 3 ) 2o
l;,.c...nl‘L. 4! _)']5| ikl ellac
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4 gl s padl 5 R Y e i) Sl

¥{Flexible Puvement) 4 sl Ada ) praiat 1%

(AASHTO) s o pii 4 yall il st alice

(American Association of State Highway and Transportation Officials)

{Equivalent Accumuluted 18000 Single Axle Load) (ESAL) g qlea 1217

233! pasadll Aglons ol dad il 3y palt Jleal g paal Sl 343 Ol aay Gk (gl ppanaly
et il o 5 020 & e e BB gl ) alaal 24T 05 5y

doke ypaal UG Jeat) 1004
Ay Lal by sloses 43t 3300 pnia g0 e na ) (TP v 3 5 2 e g o il aal! g
asemall t__‘.,.]|ﬁqj4;...1'. il e

LSl g gmalt Jam dalas 7212120
o Cpmaiiom ;o A8 ) L a0 5 e JS HEEN ad g (A8 e e Jaal) (SIS el
G e e e iy Lia B G e il el g el Jaall g sy o3l S8
Sl Al e el 2y o 1 Rk My Tyl Al vl M Jgamy ) g g3
(G 5 el 213 B 01 3l (PT) gl a5 e (98505 (SIN) ALY oy s 8
Jalal) AVl Al Lalyy (200 "l sns (e gl pall 203) Ay g8y A la ) 3 0l 5 (2,57)
Akl iepal B4 5N 4.2 Ca ifiad ol 58 8l i ) 085 e oL Sy (iim Al 5 S
all gl e s o dand e pallt QB iy Qa5 @ A e (g st Bl 8 Aiel) 2
el file) gl Lhatlls Lol
il S

PSI= present Serviceability index

APSE e pl = PE =D = 2 B o vt i i v s ks et s EA

Wl a8 - v ) GalgBal Ty

Initial serviceability index (pi) samlla, Ll 45
Terminal serviceability index (ps). (for major highway) a1 3 5all 2 5 =F

(for lower class highway) e siad) Jiste 5 bl T o

[ o] sk pam

1)



gl s pmally pghall ASlasead = ool Lo
oy (RSl mShakeal o) lasiessy (L5t LS BO000) L= 5180006 1 iad bl gl L
L e = ENE Y v N W O [ B
Sl e S el el s 28 e 5 a0 L Ty Sl g
Al Al
ESAL=td*"GfF*AADT*Ia5 N *fe.. ....(6.3)
ol S
ESAL=Equivalent Accumulated 18000 Single Axle [oad.
[g=Design lane factor.
Gy~ Growth factor.
AADT =Tirst year annual average daily traffic.
Ni= number of axles on each vehicle.
fe= load equivalency factor,

i Jgtadl e () Aad e Jpmadl 2

(el 3 jladl o JE L s s (AT s

iara sl 3 adl B SRS Gl e A ekl S sas
oS! AL S g paa Gy el

Ga 2o JALGAN G 8 (F) Al U MR Gladl 8 e e g it | gapanal 2 el (5
A50% )l Bl J gl

At g A 200 Aicall aneadll e A o3 i (4-0) gl e lidle Jjeanl) i (Grped Ll o
(29, T8%) A glan 5555 (Gy) At L8 IS0 5 (495 yadl o Aad gl 5l 5
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4 peedl Do il y (R lall LS ol gadlad

(Gp) ! S (1.7 J2a

Annual Growth Rate (%a)

De s No.

period arowth 2 4 5 6 7 3

years

1 1.0 L4 Lo (4] 1.t L 18

2 20 2.02 2 202 206 207 2.08

3 &1 .06 32 | o3 318 321 535 3

4 40 412 | 425 | a3 437 444 1.51

s S0 5.20) e | a5 5 64 5.75 547 611
6 6.0 6.31 f.h3 £.80 6.98 7.15 7.34

7 1.4 T.43 7.0 514 B39 .65 a2

== B o

8 8.0 3.58 921 | 955 | 990 | 1026 10.64

4 9.0 g7s | 1058 | nm 1149 11.98 12 49 13.48
1o 10,0 1095 | e | 1258 | was | 1382 | 1449

§ 1.0 1217 | 1349 | 142 14.97 15,78 16,69 8%
e | wo | ma [ e [sa | e [ s [ ww | as
13 130 1168 103 1771 1888 2054 2150 2
" wo | 1asy | szs | asas | 2um 2255 24.21

15 15,0 1720 | 2002 | 2258 | 230w 25,13 27.14 3
16 160 wet | 21952 | 2366 | 267 29 | 303

17 17.0 20,01 R I5.R2 22 LGN ES 3375

B | o | 2w | ooses | a3 | osom | a0 | 3 | 4se
19 190 1284 AT afsa 33:76 3TAR 4145 SL18
a0 N 2434 - ER LT L] 41.00 4558

25 25.0 320 | #ed | 73 | sise 6323 7311

0 | oo | sosr | seoe | eest | oz | odds | naze

35 350 900 | 168 [ w3z | s | 182 | 1ms 27148

g1 5 Al Jlaa' e | pemall 20 gl el ) LS i 1) i i (Gp) sl s
i Jgind) e ZAK

100



A il s il 5 gl S sl el Lt

" ( Load Equivalency factor) 4e=dd Jual 3 cig .0 0 it (Ve ) Jaa
Load Equivalency Gross Axle Load Equivalency
Gruss Axle Load
Tuctor Load factor
N - Single Tandem R % Single | Tande
Axle Axle Axle Axle
4.45 LO00 | 000002 1825 4d1000] 2327
8.9 2,000 | 000018 187.0| 42,000 2564
13.35 3,000 [ 000072 191.3] 43.000] 2822
17.8] 4000 0.00209] 0.0003| 1957 44.000] 31.00
2225 5.000 | 0.00500 2000] 45000 [ 34.00
26.7 6,000 | 0.01043 0.001 | 2045 46,000 37.24
31.15 7000 | 0,01960 20901 47.000] 40.74
35.6 8,000 0.03430 0.003] 2135 48,000 | 4450
40.0 9,000 0.0562 218 49000 | 48.54
44.5] 10000 0.0877| 0.00688] 2224 50,000] 5288
4891 11,000 0.1311 | 0.01008] 226.8] si.000
5341 12,000 0.189 | 0.0144 | 23137 32,000
37.8] 13.000 0.264 ] 00199] 2357 53,000
62.3 | 14,000 0360 0.0270 | 240.2] 54.000
66.7 | 15000 0,478 0.0360 | 2446] 55.000
712 | 16,000 0623 |  0.0472 | 249.0| 56,000
5.6 17.000 0,796 0.0608 | 2535 | 57000
80.0] 18,000 1.00 0.0773 | 258.0] 58,000
B4.5| 19,000 1.24 0.0971 | 262.5] 59000
85.0 | 20.000 151 0.1206] 267.0| 60,000
34| 21,000 |.83 0.148 | 2713 61,000
97.8 ] 22.000 218 0.180 | 275.8] 62,000
1023 | 23.000 2.58 0217 ] 2802 ] 63,000
106.8 | 24,000 3.03 0.260 | 2845 64,000
111.2 ] 25,000 3.53 0.308 | 289.0 63,000
1156 | 26,000 4.09 0.364 | 203.5] 66,000
120.0 | 27.000 4.71 0.426 | 209801 &7,000
1245 | 28,000 539 0495 [ 3025 68000
129.0 |  29.000 6.14 0.572 ] 307.0] 69.000
1335 30,000 6.97 0.658 [ 311.5[ 70,000
138.0 | 31,000 788 0.753 | 3160 71,000
1423 | 32,000 3.88 0.857 | 3200 | 72.000
146.8 | 33,000 998 0971 ] 3250] 73.000
1512 ] 34,000 | 11.18 1.095 [ 3200| 74,000
155.7] 33,000 12.5 1.23 | 333.5] 75.000
160.0 | 36,000 13.93 138 | 338.0| 76,000
645 | 37.000 15.50 1.53 | 342.5] 77,000
169.0 | 38,000 1220 1.70 [ 347.0] 78,000
173.5 | 39.000 19.06 1.89 | 351.5] 79.000
178.0 | 40,000 21.08 2.08 | 3650] 80,000 I
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Ay il Do poilly Gy el i gl il Lol

Jeadl e el (Toud equivaleney FactorjodSall dasdl Jales o gsadl & i J sl e
(two axle single unil trucks)e a8l Juall s 10 Kn/axle o s (Passenger car) e (88
110 & s~us (three axle single unit trucks) s &85l Casdly 1H0Kn/axle 5=
At adel gl e lgide Jpeanll 2 Al S el el o2 0 AU SKin/anle
I.oad equivalency factor for Passenger car (f¢) =0.0003133
Load equivalency factor for two axle single unil trucks (fg) = 0.198088%
Load equivalency factor for three axle single unit trucks(fg) = 0.29491
N el g iy el Juadll e Sl g1l g B Ry i e peaatl S

LS el gl e o CS Ay aoe (091 dses

(%) S ) 132 L

d......Jm w pasl

m - .,m.,

[‘f{lj s l:‘?r"n] =

! vas e R
1.7 1 9.5 6 Eaualy
54 | 1 | 57 | 4 | 27 | e | aw
1.3 1 5.4 3 93.2 69 gee]
15 | 1 | 75 | 5 | 909 [ 60 | s
1.3 I 6.9 5 91.6 66 Pl |
15 f 1 a6 ol 3 938 | 61 | owdd
14 6% 93t % }...;I._n]'l

(81) Baal ! Aol 3 2 il Bl sie e (gl pan) A il 04 a5 L

A TAPCICEX I P P RCF [PPSR

il TTR(B1#24)*2.5%

(65.3) Ualeall s (ESAL) 40 =
FSAL (passenger):
—().5*%29. TR*TT8*365%0.93*2*0.0003135—+0.002463% 10°

ESAL (low axle single unit trucks}:
—0.5%20. 78+ TTR*36540.06*2%0. 1980889 —0.100510*10°

ESAL (three axle single unit trucks):

=(1.5%70 78+ 778365001 *3%0.29491 —0.037409%10°
ESAL (total) = 0.140384*10°
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8 ) il 3y bl L) gl

g ) il AL ilaa ¥4

Jlaayl Lantl h'i".i {F‘.}-.]] I,-_..-:JI.._:\..‘:u.'I_ll 1-5__1 L‘J.t_'l...-"; il JL-H} A Aeadi ) I':"'_"'I:'!l' j..;.__‘_‘,.L..u,. ~—btigdl
ikl ] e et OB

(M) 4 sa 0 dalaa) 7.1
el Sy Ay s LAY el Sk e dide g gl Tl e g 1 (Ll e
20 A ol s ALY s lEkad bW 8 e Ll S el 4 5 Gl e e
el e B il o gall p o ey A JSF A & el el ) el Bl e Jled
e ol Sl o2gl By i Sad i (S o jatll ala a6l a) (e (Salll e Ala i Lo per
Sl el plans 8RN el (e 0 Al (CRR) WS Jeas dus 20 5581 222

¢ AYS (CBR) W shlS Jaas Ry (M) e a3 e Gy 8830l ()80 il 4, 20 2008
for CBR of 10 or less M, (Ibvin’) = 1500% CBR ................(6.4)

for R of 20 or less M, (1bfin”) = 1000+ 555*R value.............(6.5)

A i pall b 1R s
O A Ay 710 e L sallS deas A 5 30 2 A0 Badaill 4005 450N ke ) ad 4l iy Lang

A il A e g ) elae A pat el ja) sk e BB el €0 B0 (109%)CHR
o Ml p e LR 1) 9liS Caat andd LG e o ) Jaln o pladSdl S0 &y geanll 3] gall

gl J pa®
AU ) RS et Apds il (WAl (22 ) B pemall el ARl 4Rkl (alaa (1 ¥27) 455 s

(Mr) S o Bl oL

T L,I::Il: g {£)ﬁ| (CBR}L—‘-‘U}@S Jaaddas
m——— e s =
- - 23

e I | e i

21000 0.105 40

T i 7 e G e

27000 0.130 70

st Ao el e o N lales ol ALY Ul e & Sl Bindadl) i M bl Al

e 9t e ten Slilall 23] (Hveem) s U5 8 Al o8 ] (Marshall) JL= e g o) 2488

Al el

[1] s aen
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Ayl o gl 3 sl ALY el _ ot ol

200 50 o As o e Adlia ASh] A5 5 pa Jalaal ) (3] ) Alict) Adlal) 45 Jalaa(t Fu1 ) i

il Addsd Jdea | JL2 lacnid iy el Jelae
Hveem Azl i Yoo i [ (Jla
80 022 300 125000
o5 0.25 750 15MHI0M)
120 0.30 Q75 200004
130 0.33 1200 250000
155 0.36 1400 300000
175 .39 1600 JIS0000
190 0.42 1900 400

A pall g 1 LS 21 g A gl) el TovonY

!Js.h_;_| el uJ.nl_,,qu...a. 5 .um.;..u ASiructural Performance) A8y sy o
ey 3l e i A il AT (Rt gl e el Jad gl g gy I8 g e s

Sl et SlalialBan J 4630 UL BT (Functional Performance ) ks ol ol

S g 3Y 51 i e

(Estimated overall standard deviation) plall 2 faall (3l o ¥ ¥ 55
e el G lle Jeaaldl S
r kel ot caa g slaall Gl e (V2 Jgae

T4

S, LB £ _.:
s ook P ) _ (Flexible pavement)i = &b
2T l'ngiPaﬂ:m:nt} ila sk

(+.3) Al (S, )5 Aoaal! il o1 Aad jltie! a7 35 ja o phll o Ly

" (SN) () 4N £-TS

g2y A e elpall iy eali e 5 gl T A 5y gl et e 5 L ) e 8 e g
o 5 i) el plaaci) sk e (g el el e A2ba ) ikl elan i abisad S
ikl a2 | pl e g g Al Jalea p Al Gl ol i ddsan I Wl el e onl
A3 Aa pally Al s y a1 ALY M 0 AN e 5 e g e e il il
fail Aol Bl 8 gl Al e I Sl S dad 8 daaa o) Salall Al 5l B
(TS (SN )AL a1 136l g SS e B

SN=alDIl +a2m2D24a3m3D3.........iviericiicrineeraen. o (B.6)

EES
[Ve] maaas
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i.u__-.:i'l i gkl g _,..':ll.l JLJJJ'}’F pasall

4 % b ISi;lell:E murf.e-"_-'. % Dy
&, : T “ T w "
SN, Hase course o b,
D
Rnﬂdhed course

5385 il e (SN A1 80 g3 (A-%) S

Jolnay ol ks o U] iy o Jelae Ji m2 i Aalin i i) s AD2 D1 S
l.!“:BR} LJJ)}!,IMJ&ML_'IJHJ:. EJl_‘.uEJ..AJ.&J._d_.JJS_n_JI'azj r_:,,Lut_tllw._.__]

hindll o e Bia (216) 23, Jte (0 82 a8 el 28 el iyl el
o ke 5 o L) Agnduadl) A3l s Tal 1 el A5kl L ) AS LaaS R ol (LG

.I_!l_,:l.|

O il o2 LG Ll s 5 (22-6) Jps Lo, Taie 2050 e e e i Ll A ga )l etee
e el i el et e ) R S ke iy g3l g (mi2) (Sl Lel A ) e
slaall e oalel 6 130 B iy gl Fn g 0 g Ll e S e sl iy o e e A
e o LS A a0 el ek Suad sl BRL Caliiial 1) W delu 24 e
el s

o g 52 g iy a3 (V027 e

]l $4 39 e
= ==y
i daly a5
L5 ) Bty g

taall dpanld 3 e b LS Lo ZG0 Gy ol s Laanaa 58 (0 ad !

(mi) gkl C-]ﬂ-* e sl il Byge | Ll [1"'-1]«'-1,,5@"

percent of time pavement structure is exposed to moisture levels
aputhjng s:nmratil:m
qualiyof | lssthanl | 15 | 525 | sesterthans
exeellent 1.40-1.35 1:35=) .Ef.l 1.30-1.20 1.2
fair 1.25-1.15 1.15-1.05 | 1.00-0.80 0.8
poor 1.15-1.05 | 1.05-0.80 | 0.80-0.60 0.6
VEry pior 1.05-0.55 0.95-0.75 | 0.75-0.40 0.4

MDiSﬁ]IE]quqpthd'}L“e_}hU’JiJﬂ-ij&J-u'l&hiF nJLuMEJﬁJIMM:

O Reami A ol g1 <309 5 e (loved
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Syl o il 3 gl LAY el | b

45 pall Ak ) kil A8 S g 0TLNLY

i Aeacamall (g el plalial el i gians 2303 AN 6 s (Reliahility) @ R el ja g
i o) G AR 2] oY A ol e e g N ga) Tl 5 ) N el
el il g igatll et A3yl dia ) st 6 A8 Al paa (VY21 Jaan

Functional Classification Recommended Level of Reliability
Interstate and Other 85-999 80-999
Freeways
Principal Arterials 80-99 75-95
Collectors 80 -93 75-95
Local 50 - 80 | 50 - R0

5 o sbis T8 H 0l o g N asand Bk e el & 8

A deall il g ol AR ad (VA1) Ugas

Reliability stundard normal
(R%) deviation (ZR)
S0 0
640 -0.253
70 -0.524
75 -0.674
80 | -0.841
85 -1.037
90 -1.282
31 -1.34
) ﬂ rl.{ﬂs:“
03 -1.476
94 -1.555
95 -1.645
£ - -L751
97 -1.K81
oy -2.054 i
39 2.327 1
99.9 -3.09
99 99 3.75

~16455 50 (R ) 4ad Sl 950 420 e S

:(asphalt)=diuy! did  (Base) diss Jabee Jp8 L000 JS5
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0 5
B =3
E' U4 l’
O - =
w E
—
2 ﬂ * -
b
2 L
L ]
w3
E £ 0
s
L "
- 0.1 =
]
é [
v o e | | 1 L———1 b i | | L——_1
1 D8 CHHD 2040000 0, D00 AU, OO0 200 000
Elastic Modulus, £ (B/in 75, af Auphall Cancrete lat &E*F)

(] Faadaud! Cliy) Ak Jales ade (1-1) J8&5

o5 g5 Zulel i B8 4l el e 320 8 a &s 2 S Flastic modules i o 2
44 (al) dad Als Sl JSEN e Sl 450000(ThY

el 2as el via (o Cani(CBR) R 43 jae s iy 530 (Base) b Jalas (Al

H) iﬂ'm(fﬁﬁi.gjj.‘;‘iﬁ il B i) Iﬂi,‘,j,,;.qmﬁl,.ﬁgu_iy;ﬁj (VY1 s X

G20
O IK=
mH
0l
1 =
5 Dl = e 100 ——— == gips——— = = apm ——— %—}wll_-
= E.
= =
Eonf e ] 3 uf
h - = '
g ovol-—a-= B ety . | IS 1 IS
3 € 30l s g : -
| ol |
§ 008 " E }.5 ;
E - k= 18
LR R - Gl - == - - -
4 0p
O 0l f—
0.0
u_.l_ e - - = -

(Base) G Lelas g2 (1 +-1) J83

(0.132) Fasbess 5588 B JSAN (e g2 3k U 80 Asls (CBR) e
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Ay el e il Gyl L el ioll

i1 JSEN 3y yle e (Base) ey (asphalt) Gkl A2 80

’ i
|.'|q i g e g G
2 E |a [Besp S eadility Lane. 478 T} |
3= | . Ir T vt i ]
TE - = |
iz E = f
~" £ ;T_rl’ .
:_-_ '___:E EL‘-J S N . —4
] = EE‘L- I
I - - B ~
=) Lo e
e [T
§ (i3 Ha a7 |
i 3= . 7
= il {5 13 ; b
5k CEE i=
= - z IE | I |
=- [ = - R — S “+ =
: S || ‘
& " |
| :_:ﬁ ]
b | .7 J |
c L i Rl T S
FETE S 4 3 ? !
Teupn Stnacnral Kumbser, 3N

Al A ) el SN LS a0 Slag¥ el (VY-T)SEl

oy piie bl 2o o83 095% 5 gbaall (R) A Apal) e a5 5y 4 Lo Bl JE2I L
niill (o ad e oy o o) A A TS Al 0.5 (5 sbosall (5 omall il a1t e 42 5o
B (i 2 o5+ 140384% 107 s sbodll s Gile & puaaall ESAL Aol e (B) i) ol '
#4(21-6) Ussall 5 CBR a8 0o e paall o Al g ilidall Mrdadi i Sasg SN ke o

ASN) BBl f 5 5 " &y pomdll APST R 0 7 ke 5 (2) e alall s e
:(Base) addal

-

0.140384*10° =ES4
o1 CaaMir A dladl o (21-6) 48 dsaall e s80 = CBR

CBRat (70y = 27000
CBRat(8) = 7
CBR at (100)= 30000
s L (Interpolation) Ja= 35 = (Mr at CBR=80) 4.3

e-7u HO=T
3000027000 X-Z7000




L ehall s gmill & lall LY asacadl! k! ¢ Lol

(SN Jaat oy Sl JE2H e g (P5i280005 ss (Base) Gl 43l (Mr) 4af 8 Sy

I, T
.”a L} W Ibﬁnﬂﬁn;:.hlmylnn_ AEE) =
= . - | . ¥ B ¢
e :
2 LEE =
i :*- ‘3g = 3 A BEEEL
4 - A AN 1 [ |
3 e izt !
= 'E"_f- ’ ”IE" T2 1 L | " I -
e i = = 1
2| St B E’g A | I
s = I 3 1
= 1 == EE .""‘rx'f ol | _]
i iE g= L) j7 o |
51 . mT Ay =} !lf‘( 7 A ) 4 = o
= W L4 ff i = || .
| 1
- e |
; e 1 il i
; i to'ha |
¥ A '..'I '|' |I T l | o — -
U] k| i ' i b i
[Brzgn Bapiunad Sumtes, 3%

SN Al ol oy iaia (V27820
VA S SNT e o e Bld) JSE e

(8.46) Lsbee —SE 250 20 80 CBR 348 (2 +(Sub grade) 4l (CBR) 4 el ol jal =

t:a.i-s-ﬂlylil b, '.|.;_|!n T\-_l-l-lﬂl el 1._1....\3.4_-, ERIES "'i;-llﬂ (F:Llh ETE{!.E} aia ..,..'[ ._rlll‘:‘ o Al F:-J
Al il gt

(SN2) ded e g Tl JE20 4
is =R

-.5=58

0.140384*10° =ESAL

A t%=CBR
YR a=A A T*0a =

Kol i, HiFL

1
: 4 = e i T Y
) i L Dheig Sy i llity Lo, 2151 |z
¥ E
x ngk = i L
- = B 3 1
— ‘E ik :j_ i i i I
L r_ll_?E (N} !. E'i i ! ,I""
& T o X ]
- 25 e 5
: = ;.! Vi f n
E ;_‘;7 | 3 1
r- =
- 2 g
b 0 =, ’ B
E
. E
vt
" &1 ra A ; ' .
U 1 H

(SN2) Zaf slay Jimia(11.7) JE2
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F—;ﬁ'rn_

iyl o gl 5 g hall AW gl i el el

.4 saui SN2 Aad ) el B JEEW e
2= SN'I_I"E.'
"l 1 1—IH— —..
DI =4‘09mulﬂ
DI1=4 in—4*2.54=10.16 cm
D1=10 em
SMI=al*Dl

SNT1=0.44%3.94 —1.73

SN =SNi+a2mbD2.,........ Pl P e (6.7}
_ SNI-5N1
Dz aim

23—-1.73 >
T =5 075n

D2=6in

D2=6*2.54=15.24

DI=16 cm

SN2=( a2*m*D2)+ SN1
SN2=(0.132%0.8*16)~(1.73)

SN2=391in

i ) e S g I J B

iy sl e iBlan (1 9-V) st




iy pedlcdad I e
EL..JE Jeadll
adlly dadl St
T
Areas Volume Cumulative

Station - volumes
1 square meters Cubic meters Cubic meters

Cut Fill Cut | Fill Cut Fill

0000 ooo] ooo] o000 ooof o000] 000
020 7.00 AL 0.00 0.00 Q.00 (.00
o+040 | 796| o0o00| 15044 000] 15044| 0.00
0+060 664| o000 14600] o000 29644 0.00
04080 6.04| o000[ 12680 o000| 42324] 0.0
=100 5.67 nool 117.08 0.00 540,52 1.00
0+120 292 o000]| 8592 0.00] 626.24 0.00
0+140 1221 ooo| 61.72] ooo| 68795 0.00
0+160 3.03 0.00| 6287| 000] 75082 0.00
01+ 180 466| o000] 7731 0.00 | 82813 0.00
| 0+200 714| o000 11844] o00| 94657| 000

04220 6971 oon| 1415 0.00| 108807 0.00
0240 | 7.75| o000] 14758| 000[ 123565| 0.00
04260 5261 047] 13087 4.64] 136652 4.64
0+280 1701 436| 6899| 4805| 143651| 5268
0+300 028| 770 19.82] 12063 | 145632 | 173.31
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(1+540 11.00 000 201.44 0.00 | 2703.23 | 1011.53
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Aldaawa Road

Horizontal Alignment Curve Report

Alignment Curve Report

Report Date: 16/04/2013 04:52:59 AM

Alignment: Alignment-1

Tangent Data

Length: 118314 Course: N 03702 28,1868" W
- -_Qi_mﬂl;arf_'u_m Data - M ol et <

Delta: 23237 11.8925" Type: LEFT

Radius: 366230

Length: 150.977 F'angent; 76.576

Mid-Ord: 7.752 External: 7.920

Chord: 149.910 Course: N 147 51'"04.1331" W

Tangent Data

Length: 120.545 Course: N 267 39" 40.0793" W
-3 | Cire : Data R -

Delta: 32°42' 42 8613" Tyvpe: RIGHT

Radius: 239.860

Length: 220.670 Tangent: 118.838

Mid-Ord: 24,933 Exiernal: 27825




Chord: 212.970 Course: NO0® 18 18.6487" W

e — . ——
langent Data
Length: 16.1E1 Course: N 267 03'02,7820" E
Circular Curve Data
Delta: 06" 25' 46.6650" Tyvpe: LEFT
Radius: 26.517
Length: 44628 Tangent: 26.673
Mid-Ord: 8848 External: 13.278
Chord: 39.544 Course: N 22°09' 50,5505" W
Tangent Data
Length: 187.675 Course: NT0® 2243 8821" W
S ilar Curve D - o h
Dela: 46° 34'45.9672" Type: LEFT
Radius: 33348
Lc,ﬂgih: 27010 Tangent: 14.355
Mid-Ord: 217 External: 2938
Chord: 26.370 Course: $86° 19'53.1334" W
Tangent Data
Length: 9.007 Course: §$63°02' 30.1498" W
= __gfirgylg[ Q_ﬂz Diata - ) N )
Delta: 247 41'02.7873" Type: RIGHT

Radius: 77390




Length: 33341 Tangent: 16.933

Mid-Ord: 1.789 External: 1.E31

Chard: 33.084 Course: S75°23'01.5434" W

i e —— e —
Tangent Data

Length: 40.532 Course: SB7O43'32.0371"W

Circular Curve Daia -

Delta: 359 29' 10.9447" Type: LEFT

Radius: 63.729

Length: 39471 Tangent: 20.392

Mid-Ord: 3.031 Iixternal: 3183

Chord: 38.845 Course: S 69 58 574647 W
Tanpent Data

Length: 12.385 Course: S52° 14'21.9924" W

Circular Curve Data

Delta; 447 26' 22,501 8" Type: RIGHT

Radius: 21.244

Length: 16477 Tangent: 8.678

Mid-Ord: 1.578 External: 1.704

Chord; 16.067 Course: ST47 27 33.4433" W

“




Tan
Length: 45.19]
Circular Cur
Delia: 49° 59' 21.1463"
Radius: 38161
Length: 33.294
Mig-Ord: 3574

Chord: 32.243

ala

D

Course;

Ty_pe:

Tangent;

External:

Copurse:

N B3® 19 15.1058" W

RIGHT

17.790
3.843

N 58 19" 34.5325" W




Vertical Alignment Curve
Report




Aldaawa Road

Vertical alignment Curve Report

Date: 16/04/2013 04:53:56 am

Vertical Alignment: Layout (2)
Description:
Station Range: Start; 0+000.00, End: 1+173,32

Vertical Curve Information:(sag curve}

PVC Station: (067,10 Elevation: 785.6A3m
PV Station: 0414210 Elevarion: 788.661m
PVT Station: 0+217.10 Elevation: 792.952m
Low Point: 0+067.10 LElevation: TR3.663m
Grade in(%): 4.00%  Grade oul(%): 5.72%
Change(%): 1.12% K: 86.963m
Curve Length: 150.000m

Headlight Distance:

...................................................

PV Station: M+256.78 Elevation: 795223m
PV Station: 01346,10 Elevation: 800.333m
PVT Station: 0+435.41 Elevation: B01.368m
High Point: 0143541 Elevanon: BO1.368m
Grade in(%:): 5.72% Grade oul(%a): I 16%
Change(%): 456% K: 39.145m

Curve Length:  178.633m
Passing Distance: 428.182m  Stopping Distance: 234.950m

Vertical Curve Information:(sag curve)

------------------------- A Y e YL T T

PV Station: 0+441.75 Elevation: R01.441m
PVI Station: (+490.00  Elevation: 202.000m
PVT Station: 0453825 [Clevation: 804 G08m
Low Point: 0~441.75 Elevation: 801.441m
 Grade inf%): 1.16% Grade ou(%): 5.41%
Change(%): 425% K 22.721m
Curve Length: 96.497m

Headlight Distance: 161.867m

Vertical Curve Information:(erest curve) i




T s L R L IR e R g e o —— o x-S o E T Lz T A i

PFVC Station: 1633.74
PVI Station: 0H+677.97
PVT Station: 72221
IHigh Poinl: D668 62
Crrade m(%a): 5415
Change(%): 13.71%
Curve Length; 88,472m

Passing Distance: 157.017m

Vertical Curve Information:(sag curve)

PVC Station: (=743.01
PV Station; 0=-765.00
PVT Station: (11 TRA.G9
Low Point: 0+784.51
Grade in{%): -8.31%
Change(%): 8.80%;
Curve Length: 43.973m

Headlight Distance; 55.774m

Vertical Curve Information:(sag curve)

PVC Station: 0+846.72
PVI Station: 0+-921.72
PVT Station; 0+996.72
Low Paint: 0+846.72
Crrade in{%}: {}.49%,
Change{%a): 2 B4%
Curve Length: 1 50.000m

Headlight Distance: 377.165m

Vertical Curve Information:(sag curve)

PVC Station; 1+007.15
PVI Station; 1+054.72
PVT Station: 14102.29
Low Point: 1-+007.15
Grade in(%a): 3.34%,
Change(%e): 4.03%
Curve Length: 95 144m
Headlight Distance: 171.483m

Elevation: 809.770m
Elevation: §12.161m
Elevation: 808.487m
Elevation: RIO.712m
Cirade oul{%u): “B31Y%
K: 6.453m

Slopping Distance:  92.706m

Elevation: 206.759Ym
Elevation: B04.952m
Iilevation: RS (4 1m
Elevation: ROS5.035m
Grade out{%%): 0.49%5
ke 4.996m
Elevation: RO5.337m
Elevation: BO3.708m
blevation: B08.210m
Elevation: 8015.337m
Cirade oul{%): 3.34%,
K: 52.305m
Elevation: BO8.557m
Flevation; B10,144m
Elevalion: B13.648m
Elevation: BUB.55Tm
Cirade out{™a): T.37%
K: 2361 1lm
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