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Rehabilitation and Redesign of the Yata-Alkrmel road

Prepared By:

Mohammad Awawdeh Hamza jbour
Fade Edies Mohammad agabnah

Supervisor:

Eng: Faydi shabanah

Palestine Polytechnic University

Abstract:

The basic idea of this project is that to study the rehabilitation and redesign
of the road (Yatta-AL-karmel)
road . The design of the road will take into consideration , horizaontal and
vertical curves, super elevation and any other related topics to make the road
safe to use, also the structural design and lab tests will be made for the material

of construction.

Intersections along the road also will be designed, for more safety in the
road a lighting system will be selected. Also the needed traverse to control the
work will be corrected using least squares adjustment , fill and cut quantities will

be calculated according to specifications.
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—dadiiicual) gral ) g dpabsal) 3 3¢aY) 12-1
Jie Lgma a b Lag ¢ il ol sas) 5 453 L) ( Sokia 5700 ) ¢ 55 o= 4 5 (Total Stations) s3eal .1
(@, Dl aaatl las Do ccliling Gl Loy 8 ALY Juail 3 jeal (S se)
.Dual Frequency Trimble 5700 ¢ s (GPS) =
.(AutoCAD) gl
.(Autodesk land survey 2006) g
(Civil 3d 2009) el
.(ArcGIS 9.2) .(z=b_»
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Cilaliall ‘;315]\ Jazadll

ga'lfd\ Suadl)
Traverse <lalaal)
-2 Aadia 1-2

i Lee ganar S35 (e slaa (pilali (ga 105 Cun Gandl) Lgaiany Aliaia Lo shd de gana (o 3 ke 58 aliadll
(Loop) il s (Connecting ) &l Y s (Open) z sl s (Closed ) laallS saasia Cilpanse s dilise JIS1 240 1 s
Cl e
i 5 Cilanall G 381 4 5) 510 5 Alsall (Ll Ay g (Aalad) Uil AS05 Jalis) da slas Lol (pe Jo shadll o285 g
edrae gl Sl clalidl g 55kl 5 il ddaladl ddlide cilalaily
OS2 A glaa Jalds e B aea o) ad ) Aleny ALl Baaa lasa (et & Cilaliaal) oL 8 Cargdl 3 gay g
oA Ak gl GPS e slanl s lgaa s oy Lalas i clliall S (g Jalss

-:(Types of Traverses) clalaal) g4l 2-2
-1 Clabiadll At ¢ 1 Y0 (e SN cllln

: (Open Traverses) g sidall aplaal) 1-2-2
Jail) sl Bl ey s byl e slee iy oy Cus (gAY Sl JSE Blre ye aliae JS e a1 Gl
Cllaay) daglan e Al (il e

(1-2) &) Jsa D(open traverse)

T, o W
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-:(Closed Traverses) Gl plaall2-2-2
O slee ikt fay G ¢ Al JSED Sl o Bl aae Cun (e (il aliaall ()5S ¢ Cilaliadl) (e g sl 12 8
Gldlaay) (e slaa (piihaly g8 g SlElAY)
ey Ay
(closed l00p traverse) (ews Okl ity gl 5 e 5 CBIAAY] (yiia glae Gaikads b T2 13 1

Closed ) mn Ll Laa Y] il slaa inan pilaiy g 5 Sle 5 LAY (e sbaa Gkl 8 1 132

gl 138 daladialy Ll (o3 g sl 8 5 (traverses or link traverses

(2-2 8, Jsi (1)(Link traverse)

(3-2 &, Jsa (2)(Closed traverse)

T, o
T, o @

10
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—sle) j8113-2

ddase JSI A Adlusall 5 48Y) 4y ) 3 da ) &5 G Olasall b Laaa ;&5 ) il 3 jeday U saall
eall Jass sl a5 5 (four time ) <l e g ) adiaall 4@y cililsal) 5 483 Lsl 3l iy &5 4alaadle o

( mean)
Cildaaal) cilfilaa) Gluad Glasall A& g a8 Al cilel il (1-2) Joi
From To H. angle H.Distance(m)
200 100 0 0 0
200 1 207 23 5 123.106
200 1 207 23 20 123.105
200 1 207 23 20 123.107
200 1 207 23 20 123.099
1 200 0 0 0
1 2 159 1 55 103.193
1 2 159 1 50 103.187
1 2 159 2 00 103.192
1 2 159 1 55 103.188
2 1 0 0 0
2 3 147 1 30 119.605
2 3 147 1 40 119.606
2 3 147 1 40 119.608
2 3 147 1 35 119.607
3 2 0 0 0
3 4 160 39 35 130.935
3 4 160 39 25 130.941
3 4 160 39 10 130.944
3 4 160 39 25 130.195
4 3 0 0 0
4 5 227 8 40 53.740
4 5 227 8 30 53.741
4 5 227 8 55 53.737
4 5 227 8 50 53.740
5 4 0 0 0
5 6 136 | 41 40 119.102
5 6 136 | 41 50 119.098
5 6 136 | 41 40 119.098
5 6 136 | 41 45 119.098

11



Glaliall S Jaail)
From To H. angle H.Distance(m)
6 5 0 0 0
6 7 207 57 | 45 93.093
6 7 207 | 57 40 93.097
6 7 207 | 57 30 93.093
6 7 207 | 57 35 93.098
7 6 0 0| O
7 8 190 | 40 50 539.751
7 8 190 | 40 50 539.763
7 8 190 | 40 55 539.766
7 8 190 | 41 00 539.752
8 7 0 0 0
8 9 183 | 00 25 259.766
8 9 183 | 00 25 259.770
8 9 183 | 00 30 259.766
8 9 183 | 00 25 259.765
9 8 0 0 0
9 10 175 | 26 50 318.463
9 10 175 26 55 318.465
9 10 175 | 26 50 318.461
10 175 | 26 50 318.462
10 9 0 0
10 11 189 49 15 423.574
10 11 189 49 15 423.578
10 11 189 49 15 423.570
10 11 189 49 15 423.574
11 10 0 0 0
11 12 177 11 20 454.408
11 12 177 11 15 454.410
11 12 177 11 20 454.404
11 12 177 11 15 454.407
12 11 0 0 0
12 13 166 18 50 311.405
12 13 166 18 50 311.405
12 13 166 18 45 311.405
12 13 166 18 50 311.405

12
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13 12 0 0 0
13 14 202 | 42 15 731.777
13 14 202 | 42 15 731.787
13 14 202 | 42 10 731.778
13 14 202 | 42 15 731.776
14 13 0 0 0
14 300 167 36 40 77.163
14 300 167 36 40 77.165
14 300 167 36 45 77.161
14 300 167 36 40 77.160
300 14 0 0 0
300 400 190 | 46 30 87.977
300 400 190 | 46 40 87.978
300 400 190 | 46 35 87.976
300 400 190 | 46 30 87.979

AU g A o) Jaugl) Gl oy

AU ¢ 9o 4y 9 3 (lall S gl) 18 14-13-1243 90 31 JUal) S Ao B3R o

Bi _ 202°4215'+202°4215"+202°4210"+202°4215"
4

Mean = =202°4213.125"

Adluiall Al L
Bi 131777+ 731.778+731.787+731.776
4

Mean= =731.780

13



() Ja gl a2y il Bl (2-2) Jsaa

From (st) To (st) H. angle H. Distance(m)
200 100 0 0 0
200 1 207 | 23 13 123.104
1 200 0 0 0
1 2 159 | 01 55 103.1905
2 1 0 0 0
2 3 147 | 01 | 35.25 119.607
3 2 0 0 0
3 4 160 | 39 | 233 130.94
4 3 0 0 0
4 5 227 | 08 | 41.67 53.739
5 4 0 0 0
5 6 136 | 41 | 433 119.099
6 5 0 0 0
6 7 207 | 57 | 383 93.094
7 6 0 0 0
7 8 190 | 40 | 533 539.76
8 7 0 0 0
8 9 183 | 00 | 26.67 259.767
9 8 0 0 0
9 10 175 | 26 | 516 318.463
10 9 0 0 0
10 11 189 | 49 15 423.574
11 10 0 0 0
11 12 177 | 11 | 18.125 454.407
12 11 0 0 0
12 13 166 | 18 | 48.75 311.405
13 12 0 0 0
13 14 202 | 42 | 13.125 731.780
14 13 0 0 0
14 300 167 | 36 | 41.25 77.1622
300 14 0 0 0
300 400 190 | 46 | 33.75 87.97

14




Cilaliall ‘;315]\ Jazadll

-seasall) J8 clbaaal) clflaa) Glua 4 -2

-l Adal) e 1ol da sadll ol i) s o3y

Az200-100=tan™ % +C
Example :
A7200-100=tan™ 159251.5690-159425.2970 +360=tan™ —1r3728 +360=2302°2629.6"
94752.1250—94641.6970 +110.428

Az200 —1= Az200 —100 +anglel00 — 200 —1=302°26 29.6 +207°2313" —360 =149°49'42.6"
- Ml e el ddad (S daaiaall e clilaay) Glea o Jad JSI Gl a1 Colues a2y

A Easting = Horizontal Distance x sin (azimuth)
A Northing = Horizontal Distance x Cos (azimuth)
Easting = easting B + A easting

Northing =Northing B + A northing

Example for first station (1) :

A Easting = 123.104x sin(149°26'42.6 ) = 62.5814

A Northing = 123.104 Cos(149°26 42.6 )= -106.426
Easting = 159425.2970+42.5814 = 159487.1678
Northing =94641.6970 + -106.426= 94535.2705
(42l sY) lFlaa¥l) dasiadll pe iyl Clua o3 28
Autodesk gl aladiuly @ sulsll 3 5k e (initial approximations for the unknown station coordinates )

Sl Jsaall 8 asia 0 2 5 (Land Desktop 2006)
Oluall A Claaall (A1) Aaauaal) 8 cildiiaay) (3-2) Jdssa

Station Easting (m) Northing (m)
1 159487.1678 94535.2705
2 159567.5198 94470.5261
3 159686.4960 94458.2582
4 159813.8413 94488.7288
5 159858.5557 94458.9210
6 159975.9812 94478.8162
7 160064.3444 94449.5170
8 160536.3115 94187.6242
9 160756.5266 94049.8410

10 161039.0554 93902.8848
11 161375.9891 93646.1930
12 161750.5219 93388.8783
13 162041.6240 93278.2770
14 162572.3734 92774.4843

15
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0da M@JL?]\ d}d;“} "GPS"J\.@.;UA\AM)?SZ\;)M}M}SM QL}".'}\.\;‘\QJC ‘cuéml\claaa.\rﬂ.ﬁ}
NI

(GPS) hilaa) 4a glaal) cibilany) (4-2) Jgaa

Point Easting (m) Northing (m)
100 159251.5690 94752.1250
200 159425.2970 94641.6970
300 162638.1816 92734.3755
400 162703.3995 92675.3768

- :(Reduction of Error) gléaall sUail) puaal 5.2
sUaa¥) o 5 (Total Station Leica TC605) g 5 (o ALLal dasall Slea s da il dilee b axiiadll Sl
JUIS o Jleall 13 3
5" = angular error i3l & Lasll
+3 mm + 2ppm = distance error 4wl i ladll

—:Error in distance ciéluall 3 sUad¥) 1-5-2

o =(0,)? +(0,)* +a2 + (D xbppm) ..o (2-1)

1ol S

Al sl a Wl : o
el b Liladll: o
oSl dgaia g i dll ;o

Oeall WBklas 1 g, b

-:( Instrument Centering Error) Jgall céal) buall b Uadl) 2.5-2
A Gl e gl saladly ()5S Uasd) 134

The Quality of Instrument el 43> =

The Quality of Tripod Jalall 43y =

The Skill of the Observer Jeall Ao Jors g3l aal 13 leas =

16
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-:( Target Centering ) 4> sill stbdj 3-5-2

ale 2 Ay Uadll 138 505 218 e (S8 GuSlall aua 5 e daals 585 ¢UadY) o2
1) Gun G el il (e Lgle Jgeanl) o S5 Jlead) S laa o285 @, b
3mm + 2ppm= a,b

el 8 oUadY) masa e Ja

103.1905= (1,2 Yidanall s Lo 4niliall Ailosal)

o5 =+(0,)% +(0,)? +a’ + (D xbppm)?

o5 =+/(0.002) +(0.002)? +(0.003)2 + (103.1905x 0.000002)2 = 0.00413m

( Less Important Area ) slie! ai ¢ Ul Cildal gall J gaa s = sane tadll 138

Wiy jal) Al 3 4 = sensall Undl) ad o Jsaad) (5-2)a8 ) Js
Allowable error

Important area Less important area
(example : urban area) (Example : rural area )
Measured distance Al = 0.00051 + 0.03m Al = 0.00071 4+ 0.03m
Measured angles A= 60"%n A=90"3/n
Closer error
g = D.DDDEZ I+020m |e= D.DDD?Z I+ 020m

Wher L=measured length A=angle closure error in seconds
= %/ ot 2
n=number of measured angles €= eyt +oex

dilie JS 8 Uadl) ot 5 cildanidl g 3 5yl Clilosall Jaxa (6-2) U2

Line Distance ( m) op (m)
200-1 123.104 0.0041
1-2 103.1905 0.0041
2-3 119.607 0.00413
3-4 130.94 0.004123
4-5 53.739 0.004124
5-6 119.099 0.0042
6-7 93.094 0.00413
7-8 539.76 0.004262
8-9 259.767 0.004257
9-10 318.463 0.004172
10-11 423.574 0.004209
11-12 454.407 0.004222
12-13 311.405 0.004169
13-14 731.780 0.00413
14-300 77.1622 0.004124
300-400 87.97 0.004124

1068 gl @
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S Jaadl

Uad (parin Lgnan (S Lls 3l 3 slbaalY) 08 Gl cAlelal anall Jlea 58 2em )l dulee 8 adiivadll leal) ¢

2
O oo —GT';'N.. .......................
2)(5!!
o =t — 45"
” Ja

1) Least Square Method .

-2 Lol (el A pUadY) 4-5-2

ATIPRSPS ERN P
Pointing Errors 4s sl & slaii =
Reading Errors 3¢l il b ¢llaal =
A A8l (385 b (Saall (ga Lagie il Uadll

*

1ol s
.7"‘")33‘} “7‘-;}3‘ o= G:’Lm Uﬂi‘“ 2 :O-apr
ALl sl Jlea pe W Wl o

)\)Sﬂ\ Gl e 2 i

(5 sl s Lls 3l aaand Ly % A5 (055 Undll) 13m A

—rchfilaay) B pUadl) maual 6-2

s leie pliadl cililan) maall 43 )l e T ellia

2) Linear and Angular Misclosure Method .

3 Gl g 4 3 s gl Undldl Cia Jilaal (S Jg Ayl 300 LY el g manail) 8 oY) A Hhall leadiin) 3
: S5 48 A ' (G &

. leaall 8 38l (530 e e shea

donally &) 53 038 il 43) Cus (- Link Traverse) Caatiall @zud\ pladin o5 38 g laliadl) (e g5l sac ellia

. & sl

18
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-:Least Square Method 1-6-2
X=(TI)TITK  oaisl) Adstaal)

0l s

Unknown matrix : X

Jacobean matrix :J

Observation matrix :K

Variance matrix : V

e 1ol cild simall (il 5 il fam s o3 35 4Gy Hlall 03] dalall il siadll e 5 e A guall
P(Slaaall Lilas) ) Lebun 31 el Jialadll 5 Olasall 3 Waea ) &5 ) e )

The Jacobean Matrix J:

oF, oF, oF, oF, oF, oF,
adxyg ody,, odxy, ody,, odxy, ody,
oF, oF, oF, oF, oF, oF,
adxy ady,, odxy, ody,, odx, , ody,,
A=
oF oF oF oF oF oF
d 12 ) ( 12 12 ) ( 12 ) ............ (712) (712)
XlO adyl() aXml adyll adxlS adylél
oF oF oF oF oF oF
( 13 ) ( 13 ) ( 13 ) ( 13 ) ............ (713) (713
adxyg ody,, odxy, ody,, odx, ody,,
L 131*28
Distance observation reduction:-
2 2
F(xi,yi,xj,yj)z\/(xj—xi) F Y=Y (2-3)

19
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linearization:

Taking the derivatives of last equation:

oF _%7%
oX; 1J
oF _YiY;
o, N
ok _XTX
OX; 1J
oF _Yi—Yi
Y 1J

Angle observation reduction:-

0=Az,.-Az,
X, — X

O=tant " _tant "X L p
Y =Y Yo —Yi

Taking the derivatives of the last equation:

OF _yi-y, Yi-y;

x 1B IF2
OF X=X X —X
oy,  IB? IF2

The Observation Matrix L:

Fo —F
I:11 - Flla
l:12 - F12a
F13 - F13a

_Fee - Fasa

20
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The Unknowns Matrix X:

dx,,
dy;,
dx,,
dy,,
X =
The VVariance Matrix V: :
VlO Xm4
Vll —dy14— 28+1
V12
V =
V13
_V14_31*1
D( Yy ¢ Xy ) dal dles 8 A5IN S daaiadll pe cSIaY) pladinl 5 S8
X =X, +dx
Y =Y, +dy

21
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cililay) e Jgeanl) 23 (AutoDesk ) J) gebi aladinly dp )l Aall Caua Abal) Cilleal) o1 a) 2uys
s A Jgandl b el il dasadl)

Station Easting (m) Northing (m) StdDevNth StdDevEst
1 159487.1772 94535.2796 0.01929 0.02364
2 159567.5447 94470.5539 0.03418 0.03358
3 159686.5302 94458.3233 0.04344 0.05005
4 150813.8724 94488.8401 0.04683 0.07316
5 159858.5980 94459.0471 0.0518 0.07863
6 159976.0249 94487.9782 0.05537 0.08664
7 160064.3981 94449.6977 0.05829 0.08797
8 160536.4135 94187.8873 0.06492 0.09555
9 160756.6464 94050.1299 0.06918 0.09926
10 161.39.1807 93903.1791 0.0701 0.09753
11 161376.0969 93646.4635 0.0669 0.08948
12 161750.5857 93389.0827 0.05986 0.07480
13 162041.6545 93278.3845 0.05238 0.05715
14 162572.1729 92774.3392 0.02239 0.01623

tgbaal) Ca) AT e

VT xV :
S, = - Xn Where m: Number of Observations, n: Number of unknowns

Relative error ellipse 2-6-2
A ¥ a3l i) e g sl 128
caddlaal ) zUai 2 51 bl G Juay g3) Jadld) Ul 1)) Died ¢ Jadd) Joad 3 Lalail) cililas)  m
(E2N2) , (E1, Ny)
N=Y s E=X il Jalail) 48yl of Eua
AX =X, =X,
AY = Yy — Yy worveeesmmseeesssssseee s (2-5)
. covariance matrix (Qxx) il ji ¢ of sy UK m
adias dllyy s ellipse JS8 e o5& blal a Wadll i cus relative error ellipse alaainls Jall 46, =
:dall 43y )yl s Al sl 5 glopov e

22



ilelioalll ‘;315]\ Juadll

Ay =X, =%
Ay = yg _yl-- ................................................ (2'8)
-1 0
SZAX SAxAy 02{_1 0 1 Oj| O _1
Sway Sy 0-101 ™71 o0
0 1
2
tan(2t) = B (2-9)
Ay AX

Oau = G SIN? () + 20, COS(t)siN(t) + g, COS* (1)

Quy = Oy COS% (1) — 20y COSE)SIN(E) + O, SINZ (L), ooovveo (2-10)
SLI = So qAU
S, =8 Qs e (2-11)
relativeaccuracy = “g‘ax) e e (2-12)
O G

Su(max) exie aa i sl ball J5k o8 Di

23
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Standard error ;{

ellipse S
= ;(—-—-I
Tkv -
| . -

Sy
1

= ~=i

Standard error rectangte/
(DStanderd error ellipse (4-2) &, S

error ellipse(5-2) a8, JSi

1168, aapadl @
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-l 7-2
- Aadul) Al & els (AutoDesk) gl gy (Al baa y o5 Al Silel 8 JAs) 2

Aadl) o UadY) o8 (8-2)d s

Angular error -00-00-20
Angular error/set -00-00-54 under
Error North -0.2255
Error East -0.2553
Absolute error 0.3406
Error Direction S 15-32-40 w
Perimeter 3859.0987
Precision 1in 11329.5590
Number of sides 15

Aoiacddl) cliia) gall Cua A gila 481 o3a g AN A Al (e adaall (8 AU ¢ 1:11000 %) Libay A1 aliaal) 483 0 Lay ; Adiadla

aliad) bl Jilas (9-2)J 52

Total # of unknown points 14
Total # of points 18
Total # of observations 32
Degree of freedom 4
Confidence level 99%
Number of iterations 2
Chi square value 5.3142
Goodnees of fit Test Pass at the 1%
Standard Deviation of unit 1.51458
weight

25
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Lemanaais Ay gl 3o IS 8 4801 laia 5 Ll 5 301 5 da shadd) J) shal Jady Il Jsaadl

e 3 geanall Ul 3l 5 gpaiana IS Jay 3 il Ja sladll ) ghal (10-2) Jsas

Type Pntl Pnt2 Pnt3 Measured StdDev Adjusted Resid
DIST 200 1 123.1040 0.005 123.1009 -0.0031
ANG 100 200 1 207-23-13 5.4 207-22-51.77 -21.23
DIST 1 2 103.1905 0.005 103.1908 0.0003
ANG 200 1 2 159-01-55 73 159-01-27.68 -27.32
DIST 2 3 119.607 0.005 119.6124 0.0054
ANG 1 2 3 147-1-36 7.3 147-01-18.86 -17.14
DIST 3 4 130.94 0.005 130.9477 0.0077
ANG 2 3 4 160-39-23 6.6 160-39-16.91 -6.09
DIST 4 5 53.7390 0.005 53.7402 .0012
ANG 3 4 5 227-08-42 9.9 227-08-42.22 .0054
DIST 5 6 119.099 0.005 119.1063 0.0073
ANG 4 5 6 136-41-43 10.3 136-41-53.71 10.71
DIST 6 7 93.094 0.005 93.0976 .0036
ANG 5 6 7 207-57-38 7.8 207-57-52.71 14.71
DIST 7 8 539.7600 0.005 539.7622 .0022
ANG 6 7 8 190-40-53 4.9 190-41-2.63 9.63
DIST 8 9 259.767 0.005 259.7658 0.0015
ANG 7 8 9 183-00-27 2.9 183-00-38.61 11.61
DIST 9 10 318.4630 0.005 318.4630 .0023
ANG 8 9 10 175-26-52 3.3 175-27-12.21 20.21
DIST 10 11 423.574 0.005 423.5746 .0006
ANG 9 10 11 189-49-15 2.8 189-49-34.05 .0015
DIST 11 12 454.4070 0.005 454.4081 0.0011
ANG 10 11 12 177-11-18 2.6 177-11-39.72 21.72
DIST 12 13 311.4050 0.005 311.4084 0.0034
ANG 11 12 13 166-18-49 2.8 166-19-20.74 31.74
DIST 13 14 731.7870 0.005 731.7864 -0.0006
ANG 12 13 14 202-42-13 2.5 202-42-41.69 28.69
DIST 14 300 77.1622 0.005 77.1638 0.0016
ANG 13 14 300 167-36-41 5.300 167-39-27.97 166.97
DIST 300 400 87.97 0.005 87.9444 0.0016
ANG 14 300 400 190-46-34 9.9 190-56-30.38 596.38
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Gkl wtigll aveal Gl Jadl)
G Juadll
Gaohll waigl) araaill
Aatia 1-3
sl Agles (pund 2.3
LGkl Jadad agat ) dpulud) Jal gl 3-3
LGkl J38Y) Jagdadsl) 4-3
Wbl l 1) Jadadsl) 5-3
bl (8 olsall iy s 6-3
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Gl il asarail Gl Joadl)

Gl Juadll
Gahll aig) asanall)

- dadia 1-3
&b pranaill (e Ala el 02a ()5S 4l & a (Bash Y asenaill Jal e adl e utigll arenall yiia
el Jandl s sl llee pe aia ) i a5 S|

IS o 5 Ay gal OB 3 By yhall sigl) apanail) Aliee Jiats

.(Horizontal Alignment) &Y st 1

(Vertical Alignment) Gkl ool ) maaill 2

Led s2a 5 3kl pdade (S5 3aa ranall (g Als jall 038 (o Cum (G pkall a jal) ppenadl) 3
Ao e 5 bl g (Gl 5 4pilall

_;L@Aﬁ)gﬁs&\}césﬁmamwig_ﬁ}ﬁ_;M\ A\TAAQW\ 2-3

-: Traffic volume sl aaa 1-2-3
Jedy Cuny o phall apanat die e Y 3 281 o gy A st 1 5aY) o 5 oall pas iy
Sliise 18 giall 5 Jadl 5 pall ana
-:(Character of Traffic) syl qus 5 2-2-3
el celull g pall anal donally c3laal) 5 Jaill Gl je A a9 pall S 5338 jaa oy
-:(Design speed) 4xaraaill ds judl 3-2-3
ol Jsal 058 L ) G e el 3ol L et O (S 3 pinn e e
Lagaaill Ao yull s B shall b 5 A deadl) dpe il Luliie yiad g dumddia 5 sl 480K 5 2300
Adbiall 48 e galal dpilly Jilaie juaie e b le
Gaohll Caial s ae yull 1 (1-3) dsas

bl i Ll de ) 4 g8 sall A
(LOCAL)Ase 32k 30 50
(COLLECTOR) asaad (33 b 50 60
ale — Ayl 80 100
o bl J8i- 70 90
( Expressway Jas s (g3 j—k 90 120
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Gl il asarail Gl Joadl)

gkl pUad 423
S e lgdle ey ) (3l Gy phal) g Ul Aaliaal) o) ) aranal o 8 53 3y yhall (e 3alELY) ()
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sie oSl oSl Jatal) e aasl) Jiad o 5 318,029 4xaSI il a3 )l dpaS 5 4paS) il sl daS G 34N - 9
14700 4lassll
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Stati Area Volume Total Volume c lati
o et Fill Cut Fill cut Fill umuiative
0+000 0.121 0.596 0 0 0
19.737 8.150
0+020 1.853 0.219 19.737 8.150 11.587
48.038 2.544 0
0+040 2.951 0.036 67.774 10.695 57.079
84.215 0.358 0
0+060 5.470 0.000 151.989 11.053 140.936
118.965 | 0.003 0
0+080 6.426 0.000 270.955 11.056 259.899
122.145 | 0.000 0
0+100 5.788 0.000 393.099 11.056 382.043
110.744 | 0.000 0
0+120 5.286 0.000 503.843 11.056 492.787
104.836 | 0.000 0
0+140 5.198 0.000 608.680 11.056 597.624
97.518 0.000 0
0+160 4,554 0.000 706.198 11.056 695.142
76.188 8.310 0
0+180 3.065 0.831 782.386 19.366 763.02
93.320 8.310 0
0+200 6.267 0.000 875.705 27.676 848.029
128.146 | 0.000 0
0+220 6.547 0.000 1003.851 27.676 976.175
108.430 | 0.026 0
0+240 4.296 0.003 1112.281 27.703 1084.578
72.647 2.428 0
0+260 2.969 0.240 1184.928 30.131 1154.797
47.667 | 29.758 0
0+280 1.798 2.736 1232.595 59.889 1172.706
18.141 48.518 0
0+300 0.016 2.116 1250.735 | 108.406 1142.329
25.194 | 22.189 0
0+320 2.503 0.103 1275.929 | 130.595 1145.334
58.756 1.027 0
0+340 3.373 0.000 1334.685 | 131.622 1203.063
58.165 0.503 0
0+360 2.444 0.050 1392.850 132.126 1260.724
64.037 0.503 0
0+380 3.960 0.000 1456.887 132.629 1324.258
98.764 0.000 0
0+400 5.917 0.000 1555.651 132.629 1423.022
124.145 0.000 0
0+420 6.498 0.000 1679.796 132.629 1547.167
130.682 0.000 0
0+440 6.570 0.000 1810.478 132.629 1677.849
125.318 0.000 0
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0+460 5.961 0.000 1935.796 | 132.629 1803.167
105.542 | 0.201 0
0+480 4.593 0.020 2041.338 | 132.830 1908.508
89.189 0.207 0
0+500 4.326 0.001 2130.527 | 133.037 1997.49
67.025 0.264 0
0+520 2.376 0.026 2197.552 | 133.301 2064.251
25.184 8.851 0
0+540 0.142 0.859 2222.736 | 142.152 2080.584
1.420 26.045 0
0+560 0.000 1.745 2224.156 | 168.197 2055.959
0.000 53.538 0
0+580 0.000 3.608 2224.156 | 221.735 2002.421
0.000 71.281 0
0+600 0.000 3.520 2224.156 | 293.016 1931.14
0.000 86.430 0
0+620 0.000 5.123 2224.156 | 379.446 1844.71
0.000 | 134.518 0
0+640 0.000 8.328 2224.156 | 513.964 1710.192
0.000 | 126.668 0
0+660 0.000 4.338 2224.156 | 640.632 1583.524
0.000 63.807 0
0+680 0.000 2.042 2224.156 | 704.439 1519.717
2.495 21.365 0
0+700 0.250 0.094 2226.651 | 725.804 1500.847
2.495 5.662 0
0+720 0.000 0.472 2229.146 | 731.466 1497.68
15.882 4.823 0
0+740 1.588 0.010 2245.028 | 736.289 1508.739
17.339 | 13.098 0
0+760 0.146 1.299 2262.367 | 749.387 1512.98
1.458 33.781 0
0+780 0.000 2.079 2263.825 | 783.168 1480.657
0.000 65.794 0
0+800 0.000 4.501 2263.825 | 848.962 1414.863
0.000 88.951 0
0+820 0.000 4.394 2263.825 | 937.913 1325.912
0.000 76.900 0
0+840 0.000 3.296 2263.825 | 1014.814 1249.011
0.000 59.329 0
0+860 0.000 2.637 2263.825 | 1074.142 1189.683
0.000 39.713 0
0+880 0.000 1.334 2263.825 | 1113.856 1149.969
3.407 14.025 0
0+900 0.341 0.068 2267.232 | 1127.880 1139.352
3.460 10.012 0
0+920 0.005 0.933 2270.692 | 1137.892 1132.8
0.053 36.099 0
0+940 0.000 2.677 2270.745 | 1173.991 1096.754
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0.000 | 74.294 0
0+960 | 0.000 | 4.752 2270.745 | 1248.285 | 1022.46
0.000 | 122.447 0
0+980 | 0.000 7.492 2270.745 | 1370.732 | 900.013
0.000 | 152.217 0
1+000 | 0.000 7.729 2270.745 | 1522.949 | 747.796
0.000 | 153.804 0
1+020 | 0.000 7.651 2270.745 | 1676.753 | 593.992
0.000 | 168.041 0
1+040 | 0.000 9.153 2270.745 | 1844.794 | 425.951
0.000 | 147.621 0
1+060 | 0.000 5.609 2270.745 | 1992416 | 278.329
0.000 | 120.461 0
1+080 | 0.000 6.437 2270.745 | 2112.876 | 157.869
0.000 | 121.298 0
1+100 | 0.000 5.693 2270.745 | 2234.175 36.57
0.078 | 91.294 0
1+120 | 0.008 3.436 2270.823 | 2325468 |  -54.645
12588 | 48.711 0
1+140 | 1.251 1.435 2283.411 | 2374.180 | -90.769
14.946 | 42.830 0
1+160 | 0.244 2.848 2298.357 | 2417.010 | -118.653
2.437 | 58.629 0
1+180 | 0.000 3.015 2300.794 | 2475639 | -174.845
0.000 | 70.564 0
14200 | 0.000 | 4.042 2300.794 | 2546.203 | -245.409
0.000 | 81.176 0
1+220 | 0.000 | 4.076 2300.794 | 2627.379 | -326.585
0.000 | 73.246 0
1+240 | 0.000 3.249 2300.794 | 2700.625 | -399.831
0.000 | 66.728 0
1+260 | 0.000 3.424 2300.794 | 2767.353 | -466.559
0.000 | 66.344 0
1+280 | 0.000 3.210 2300.794 | 2833.697 | -532.903
0.000 | 57.120 0
1+300 | 0.000 2.502 2300.794 | 2890.817 | -590.023
0.132 | 35.003 0
1+320 | 0.013 0.999 2300.926 | 2925.820 | -624.894
10570 | 16.876 0
1+340 | 1.044 0.689 2311.496 | 2942.696 -631.2
11.125 | 12.998 0
1+360 | 0.069 0.611 2322.621 | 2955.693 | -633.072
0.767 | 14.126 0
1+380 | 0.008 | 00.802 2323.388 | 2969.819 | -646.431
13.844 | 13.427 0
1+400 | 1.376 0.541 2337.232 | 2983.246 | -646.014
30.855 | 13.067 0
1+420 | 1.709 0.766 2368.086 | 2996.313 | -628.227
44.929 | 7.657 0
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1+440 | 2.784 0.000 2413.016 | 3003.970 | -590.954
56.225 | 0.000 0
1+460 | 2.839 0.000 2469.241 | 3003.970 | -534.729
46.728 | 0.053 0
1+480 | 1.834 0.005 2515.969 | 3004.023 | -488.054
42.062 | 1.680 0
1+500 | 2.372 0.163 2558.030 | 3005.703 | -447.673
47.718 | 5.723 0
14520 | 2.400 0.410 2605.748 | 3011.426 | -405.678
57.234 | 7.019 0
1+540 | 3.324 0.292 2662.982 | 3018.445 | -355.463
66.010 | 3.948 0
14560 | 3.277 0.102 2728.992 | 3022.392 -293.4
69.232 | 1.902 0
1+580 | 3.646 0.088 2798.225 | 3024.294 | -226.069
88.892 | 0.877 0
1+600 | 5.243 0.000 2887.116 | 3025.172 | -138.056
112.254 | 0.000 0
14620 | 5.982 0.000 2999.371 | 3025.172 | -25.801
120.214 | 0.000 0
1+640 | 6.039 0.000 3119.585 | 3025.172 94.413
116.801 | 0.000 0
1+660 | 5.641 0.000 3236.386 | 3025.172 | 211.214
106.815 | 0.000 0
1+680 | 5.041 0.000 3343.201 | 3025.172 | 318.029
69.035 | 0.190 0
14700 | 1.863 0.019 3412.236 | 3025.361 | 386.875
19.612 | 1.430 0
14720 | 0.099 0.124 3431.848 | 3026.792 | 405.056
0.985 | 24.689 0
1+740 | 0.000 2.345 3432.834 | 3051.480 | 381.354
0.000 | 46.234 0
1+760 | 0.000 2.279 3432.834 | 3097.714 335.12
5090 | 24.158 0
1+780 | 0.509 0.137 3437.924 | 3121.872 | 316.052
61.314 | 1.468 0
1+800 | 5.622 0.010 3499.238 | 3123.340 | 375.898
127.019 | 0.096 0
1+820 | 7.080 0.000 3626.257 | 3123.436 | 502.821
94.471 | 0.135 0
1+840 | 2.368 0.014 3720.728 | 3123571 | 597.157
48.086 | 0.135 0
1+860 | 2.441 0.000 3768.814 | 3123.706 | 645.108
47.387 | 0.002 0
1+880 | 2.298 0.000 3816.200 | 3123.708 |  692.492
37.206 | 9.985 0
1+900 | 1.423 0.998 3853.406 | 3133.693 | 719.713
15.450 | 14.799 0
14920 | 0.122 0.482 3868.856 | 3148.493 | 720.363
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48.395 7.991 0

1+940 4.717 0.318 3917.251 | 3156.484 760.767
167.411 | 3.175 0

1+960 12.024 0.000 4048.662 | 3159.659 889.003
218.684 | 0.000 0

1+980 9.845 0.000 4303.346 | 3159.659 1143.687
143.017 | 0.000 0

2+000 4.457 0.000 4446.364 | 3159.659 1286.705
62.146 0.011 0

2+020 1.758 0.001 4508.510 | 3159.670 1348.84
17.577 0.011 0

2+040 0.091 0.077 4526.087 | 3159.682 1366.405
1.869 1.183 0

2+060 0.187 0.118 4527.956 | 3160.864 1367.092
6.094 0.499 0

2+068 1.267 0.001 4534.050 | 3161.363 1372.687
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sl s L lagl 5 (sl A g al) ledis (g O M (1-6) 52l

Mg Jall e liplas s slat 5 55l ladle g153 (1-6) Jsas

type Marking Thickness | Ratio s/v Application
cm m
Lane lines ‘ 3/6 - Between lanes of the same direction
white " 10-20 3/9 - at channelization
ne) [l = [T 3/3
Pedestrian e b= 10-20 Pedestrian crossing are necessary at:
crossing | wmem = | | >=10m - intersections.
(white/black) — | L=2.5m -near schools , shopping a.s.o.
;* : 5 e Z=50-70 - in residential areas>
"] — A=Z or - on streets with heavy traffic>
Z+20
Stop line . >=30 -stop streets.
(white) > -t - light signals.
- rails crossing>
Double axial :;r_._!b__ i 10-20 3/6 At inadequate sight distance for one
line (white) | *T[. ¢ 5" 3/9 direction at
-crests & sags.
Limitation DR I 30-50 0.3/0.3 | On secondary roads when meeting
line (white) l- ML Fo 0.5/0.5 | with main roads.

o) i La) 2-6

e i) ol el gl agd Lo Cila gl el g ¢ dladl ol il Cila | Jaa st g b LAY (e caagll
oRdl g 3 ) e oy e 9 ¢sulad) gl (o a ¢ ¢d Ql jla ] (e
_@Jﬂ\tﬂjﬂ‘:ﬂh%uw}&\jﬁbw\ojﬁ&y

sl @l L) clialge 126

L L Ay Cutead Al ghaa 3 gaa Cpaca 5 LEY) S LK g LAY Magl e
U ) seda y cdalaiall dpuailly 3 JL3Y) ) seda clan Gile (3l las (555 mm il ) 2B LAY (A QI Gl @
szld s e LS 65 IS ddline Cililaad culd ddlide o) slf alasinly (GEay ) 138 5 g 3 LE daully
Adhial) dagds 51 e G st e Al 0583 O 5 (08I G5t e An
Alad e Cinay (53 Cangl) ga anili JSl) Aaliiie ol JLEY) 0585 o cony 1 JSAD

_cﬂﬂ&,\u\.ﬁ'&\%\iﬁ\)&oigﬁjcuhté\uafjs)kuyb
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(&su/@s)bw\kﬂ
120 95| 80 65| 50

(e ) adliall g 3 LEY) Gy ABlasall

300 220|150 90| 45
D adaliidll 5 o JLaV) (0 Adlasall 5 o jaasll Aoy (g 48Nl (2-6)J 52

@l Ly g6l 2-2-6
JaN Aile ol JLEY) sda (KT ylad Calania gl dla jlasil 5 LA - pdadl) @ L&) - 1
Adia 5 JSAI 3 piven (5S35 (@l s 5 e yud) csmn il ) JUall Juss e 1 el ¥ il L&) - 2
JSE B e (5585 5 ¢ 5 pall g siae Jhall Jass o 0 pdad) @l LAY - 3
(JSED Aldaiinn gl dny ye ()5S 5 dal Jind ccashy 1S Jia oAl ) cilagdatl) i LE) - 4
ladaladl) e Ledlaatind cany dgald ) @ L&) - 5
Gkl e Lo 5 i g Lgaladia AN Gl LY Cpa JU Jgaal) o

il N

oadaal) AS puadl Jglad £ glaa @
A A

Shtd) A Cilaia

e A

e A

Letlna s & 3_piall 3 Lgalaiind 23 ) LAY (3-6)Js0s

465 g2l
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Sl 8 5 s 538 e 33l selia¥) ae L LS ¢kl Gl g (e il gl 5l elial o (6 kY e BeliaY) 3-6
5 s g8 al A 5l b S i ) sa% Lae cdla ) g e I Lee ¢ el e 258 il A pud) iy

Lalil e Ay 5 Ll ) ALaYls iz gm s o sl A5 (g peiSad 5 JUaAY) pgiat Cun 3LEall Lyl 5380 3c L))

REAY

Bplay) clial ga 1-3-6
e sl ki dia V) o ol By skl Jan 8 281 505 5 ) Ll Cum (e Belial) saee | S alaia¥) - 1
Laa sl gdaa Yl
A5 Al ) s eda Ay 5 Lgin bl 5 Lo 3 J)shal 5 Lile s HiS saae Y alads alaia¥) - 2
bl s JdaeVL il mubiad) (e caall i 5ol e g 5 IS G s dlanioall mubiad) ¢ g plaia ) - 3
B ale Dlsa ) zling gy 5 Gl
e ¥ 5 Gle s caliaall g 5 Al e i deliaYl G Lle 458 535 caskall mhu g 5 - 4
Gkl
iy el oy s slaia¥) - 5
:(Arrangement)g il e sslay) o g8 48y )k 2-3-6

Jsal) A LS (single side) saalg dga Ao a1

— e -—————%— —— - —& —|
L =]

sl 5 4ga e a5l (1-6) S
B Lo ) caiial s ajsi - 2

1 L=
) A —

il i 55 (2-6) I
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(opposite arrangement) Jiiia J<iy 5 0¥ @388 - 3

e UKy 3553 (3-6) S

:(staggered arrangement )25 JSda 3rae ) g - 4

> IS 5 (4-6) IS

B8 A S Al jhall L) aa g Cua g LA Jsh o saae ) g g8 B An 1) Al plal) aladia o ABiadle e
£ 9 siall LRSS SIS 8 sl Lo Laa dadiiicial) sdas ¥l dae JIES Lgd) LaS g LAY e ¢ gual)

G 5 )0Y) Baac ] ¢ i)l Caliag o5 L) Baas) £33 ) 3-3-6
Goobll pa e e
ardivdl pdadi i 55 o
Giohll mhas o
saeYU danddl ddhidly @
«1.5 (overhangs) Gkl cuils I mlaadl S 50 e Ailually jia 125 ¢10 ¢7.5 3)0Y) sxel g lii)) padiuy sale
il e 252

4 3w dagisae 5 3okl Ga e 53l pli ) a3 Y (g Rdloaal) Calias Cuaaed LY Baas ) (s Adlal) 4-3-6

el Couad (55 Bale 5 ot ) Go skl 8 ALl e J85 Ciladalidl) e Adlall o LS 3 ganll 185 ) Colaal
3aac Y 3 ganll gL ) 5 (3 5kl (i se 5 o ALl (0 A8 I (426 )d sl g s 5. Aeddisal)
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Effective Width, W m

Mounting Max
Group | Height 762 914 1069 1219 1372 1524 1676 1829 19.81 2134 | Oyerhang
Hm Am
Maximum spacing , S m
Al 726 | 305 | 2536 | 21.3 | 18.3| 16.8 1.82
9.14 | 366 | 36.6 | 30.5| 27.4 | 244 | 21.3 | 198 2.29
1069 | 42.7 | 427 | 427|381 | 335 | 305 | 27.4 | 244 | 229 2.59
1219 | 488 | 488 | 48.8 | 48.8 | 42.7 | 39.6 | 351 | 32.0 | 305 | 27.4 2.90
A2 7.62| 335 305 | 25.9| 229 | 19.8 1.82
9.14 | 39.6 39.6 | 381|335 29.0 | 25.9 24.4 2.29
10.69 | 47.2 | 47.2 | 47.2 | 45.7 | 396 | 36.6 | 335 | 305 | 27.4 2.59
12.19 | 53.3 53.3 | 53.3 | 53.3 | 51.8 | 47.2 42.7 39.6 36.6 335 2.90
A3 762| 366 | 36.6 | 32.0 | 27.4 | 244 1.82
914 | 442 | 442 | 442|396 | 351 | 320 | 29.0 2.29
10.69 | 51.8 51.8 | 51.8 | 51.8 | 47.2 | 42.7 39.6 36.6 335 2.59
1219 | 57.9 | 57.9 | 57.9 | 57.9 | 57.9 | 56.4 | 51.8 | 47.2 | 427 | 39.6 2.90
3 gandl U5 ) 5 B yhall e (s Al (4 A8 (4-6)d 52
. ( Heavy traffic)—assll s sall ald dpus )l ¢ )l il 3 0¥ Al
3osS Sl e Lo e Sl (Normal traffic) (oxsdall s el culd A il ¢ 5l o805 0¥ ;- A2
.(minor urba roads) (main rural roads) 4l 4dl §kall Jie Jaw siall ) pall ld g i salls UY1 A3

LY saeel ao )58 dulee L3 (Staggered arrangement ) 4s)ll 45 skl andiiis Gl o

r A sl e saae V) w358 () sSand (1-10) Jsaall e Saie Yl

e 20 Baac ) (o Adluall
e 1.90 :( Overhang) Gkl uila ) Zlaadll S je (e ddldll
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Earth Works

Base Coarse Works
Bituminous Construction
Concrete

Traffic Signs

Street Lighting (Electrical Works)
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& 5 piall 4] Clua o) Juadl

b Juadl)
sllanl é.‘ﬂ.\:'\g\g ARl Qlwa

: dadia 17

£ 5 phall 138 il o glladl) Al e i yeill Raga e AT Y LS 5 g gy (oY AN i 4 pea gy 5yl el 4
A JS AT ol oy Ca g ol 1 (g oy Cum g 5 piall Lgihaas o) ) WSl A8SH J saall i) 5 35 el
el el Clusa oy 5 LS Gy 5kl Jsha o ddia Il ligda (4

i) ) sa¥) 3kl AdISE Jadi ;33 phal) 4SS Gl 2.7
1- Earth Works
2- Base Coarse Works
3- Bituminous Construction
4- Concrete
5- Traffic Signs
6- Street Lighting (Electrical Works)

1-2-7 Earth Works :
pa )l AdlSE 5 jéal) A4ISS (Jads
b LS il Sy ¢l g il e JS U sl s o
3¢ 4535 = U jiallaaa o
.32 3161 = AVl aas o
$4.8 = siall caaSall jidll 2 @
$5.5 = a0l Sl il ja @
ol Sl Jidll jes X piall paa = il AdSS v
. $21768 = 4.8 * 4535 =
el anSall il e X aa )l aaa = o ) 4SS
$17385.5=5.5* 3161=
el RIS 4 sl 6K = A a5 ial) AdKS
$39153.5=17385.5+21768=
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2-2-7 Base Coarse Works
Gme 0S (e (e e (5Se 9522070 (s g5 pdiall 138 (8 danad = jiiall 3o ykall Jola glyy o
45kt 30 pal) g Aalion @5 ol dny pas 20 oy Sl Ao lass 35 s e 5 58 LS5 23,65
SIS claal) azy o 20 Slaws o ) sSanlly
e e 20700=2%5 * 2070 = ladaii ol yall (s sSaspll diila daliss @
$3.3 = cloall 2y o 20 4SLensy Jsaliall () sSunll (o e e dals s o
68310 = 3.3 * 20700 = 43l o

3-2-7 Bituminous Construction
Gme 0S (e (e (e (5Se 98522070 (Mo g5 diell 138 (8 dpanad = el 3okll Jola gy o
b LS ol pall ¢ jall Aabliie &l g cleall 2ey 0,05 438 H) Adida clow 3l Wil run g0 98 LS5 3,65
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Palestinian National Authority

Project Name:

Rehabilitation of the Yatta-Alkrmel road
Hebron -Palestine

Bid No. :

Bill of Quantities

Date:
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Project Name: Rehabilitation of the Yatta-Alkrmel road

ltem
Description of the Works
Preambles
Preliminaries
Earth Works
Base Coarse Works
Bituminous Construction
Concrete
Sign Traffic works
Street Lighting (Electrical Works)

Total

Bill of Quantities
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Work Description

Project Name: Rehabilitation of the Yatta-Alkrmel road
Hebron -Palestine

The project consite of widenning And re-constructionthe road from Junction swedan to Alkrmel.
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Preambles

These Bills of Quantities are to be read in conjunction with the Tender Conditions of Contract,
agreement, Specifications, and Drawings. The various documents making up the contract shall be
deemed to be mutually explanatory. The method of measurement followed shall be the
“principles of measurement (international) for works of construction “ amended to suit local
practice .

The general direction and descriptions of works given in the specifications are not Necessarily
repeated in the bills of quantities. Reference must be made to the specification for this
information.

The contractor shall be deemed to have revised all the tender documents, inspected and examined

the site and it's surroundings, and have satisfied himself to the nature of the ground and subsoil
before submitting his tender. He shall also be deemed to have taken into account the form and
nature of the site, the extent and nature of the work and materials necessary for the completion of
the works, the means of communication with and access to the site, the accommodation he may
require and in general to have obtained for himself all necessary information as to the risks,

contingencies and any other circumstances influencing and affecting his tender.

The contractor shall be deemed to have satisfied himself before submitting his tender as to the
correctness and sufficiency of the tender and of the rates and prices stated in the bill of quantities
or price schedule, where shall, save where otherwise provided, cover all his obligations under the
contract.

Since the contractor is deemed to have determined his price on the basis of his own calculations,

operations and estimates, he shall, at no additional charge, carry out any work that is the subject
of any item whatsoever in his tender for which he indicates neither a unit price nor a lump sum.

Quantities stated in the Bill of Quantities are approximate and not to be considered as limiting
for extending the amount of work to be carried out and/or materials to be supplied by contractor.
The Contractor should note that the cost of all work carried out in the construction of junctions,

access roads or access to properties shall be based on tendered rates under the appropriates items

in the Bills of Quantities and no claim for additional payment for this work shall be considered.
The Contractor shall note that there are no haulage items given in these Bill of Quantities, and

that allowance must be made in the tendered rates for any haulage in the appropriate items.
Payments due under the contract shall be determined by applying the unit rates to the quantities

executed for the respective items, in accordance with the BoQ and contract.
The utility diversions work shall include the workmanship needed. The work shall be according

to the Specifications and Engineer’s satisfaction.
Unless otherwise mentioned in the Bill item, all services items expect relocation works, not

directly measured under this bill item shall include for excavation (including rock), back filling,
dewatering, compaction, temporary works and placement and testing of pipes etc. Excavation
width for various services shall be as agreed by Engineer on site. The width of trench excavation

for the relocation of existing cables shall be as directed by the Engineer on site .
Items for the preparation of formation to receive subsequent embankment layers shall include

for shaping, watering and compaction.
Rates of concrete works are to include for placing, compacting, forming any joints, all necessary

frame works, curing and protecting, etc
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1.0 Earth Works

No.

Item

Unit

Quantity

Unit

Total Cost

Cost ($)

11

1.2

Unclassified excavation in the cut sections of the road,
including removing existing pavement layers, watercourses,
ditches and Wade relocations all as and where shown on the
drawings including grading, watering, compaction, testing, all
tests required, and hauling the excavated material either to
locations for road embankments or to stockpiles or to waste, all
according to specifications and as directed by the Engineer.

CM

4,535

4.8

21768

Constructions embankments and subgrade layers in fill sections,
including the preparation of the foundation layer as required by
the specifictions, of suitable job excavated material , including
placing in layers not exceeding 250mm before compaction,
watering, mixing, spreading and compaction to 96% maximum
dry density of Modified Proctor in accordance with the
specifications and drawings.

CM

3161

5.5

17385.5

Total

39153.5

Aggregate Base Course

No.

Item

Unit

Quantity

Unit
Cost ($)

Total Cost

2.1

Furnishing crushed aggregate base course material class A ,200
mm thick after compaction, including mixing, spreading on
prepared sub-base course or sub-grade, compacting and
finishing, including 7cm BC. Layer for shoulders after laying
asphaltic wearing course and all tests required. All according to
specifications drawings, cross-sections and directions of the
Engineer.

CM

20700

3.3

68310

Total of Base Courses

68310

3. 0 Bituminous Construction

No.

Item

Unit

Quantity

Unit

Total Cost

Cost ($)

3.1

Furnishing and applying bituminous prime coat (MC-70) or
equivalent (rate of application 1.2 kg/m2) to previously
constructed sub grade, sub-base or aggregate base course road
paved shoulders and sidewalks, or concrete pavement, all
according to specifications, drawings and directions of the
Enaineer.

SM

15111

0.6

9066.6

3.2

Furnishing, spreading and compacting 5 cm bituminous wearing
course (3/4 inch), including all tests required. All according to

specifications, drawings and directions of the Engineer.

S.M.

15111

10.4

157154.4

Total of Bituminous Construction

166221

4 .0 Concrete

No.

Item

Unit

Quantity

Unit
Cost (3)

Total Cost

4.1

Supplying and placing of precast reinforced concrete pipes
1000 mm diameter (single pipe culverts) including excavation,
preparation, bedding, back filling, supplying all necessary
materials and building of head walls and end walls, aprons inlet
and outlet protections, tar or bituminous painting to surfaces
permanently in contact with backfilled material and all
necessary works, including all tests required. All according to
specifications, drawings, and directions of the Engineer.

L.M

12

220

2640

4.2

Supplying of all materials required and construction of
reinforced concrete box culverts including excavation,
preparation, formworks, backfilling, headwalls, end walls,
aprons, tar or bituminous painting to surfaces permanently in
contact with backfilled materials, and all necessary works. All
according to specifications, drawings and directions of the
Enaineer.

CM

10

150

1500

80 ia




4.3

Supplying, placing and finishing of reinforced concrete (B250)
for lining of side ditches (thickness 10cm, width0.80m),
including steel reinforcement. All according to specifications,
drawings, and_directions of the Engineer.

L.M.

1000

5.5

5500

Total of Concrete and Utility Works

9640

5.0 Traffic Signs

No.

Item

Unit

Quantity

Unit

Total Cost

Cost ($)

51

Supplying and fixing high intensity road circular, triangular,
octagonal or square signs (90x90) including the sign black steel
pipe for the stands, fixing the stands concrete, excavatiing and
construction of footings, painting and any other required works,
all according to specifications, drawings, and directions of the
Enaineer.

No.

25

80

2000

52

Furnishing and installation of continuous and/or intermittent
Pavement lines as shown on the drawings or as directed by the

Engineer and according to specifications. (W=15cm)

L.M

4000

4000

Apply intermittent (dashed) white line on finished road surface

in reflective tropical thermoplastic paint (150mm) wide

1200

1200

Apply single head arrow on finishedroad surface, paint as
above.

50

20

1000

Total of Traffic Signs Works

8200

6.0 Street Lighting (Electrical Works)

No.

Item

Unit

Quantity

Unit

Total Cost

Cost (3)

6.1

Supply and InstalT street Tighting

luminary connects 250 w HPS

with die cast ALUMINUM

BODY AND COVER complete including control gear
.comprises hinged lower body housing and fix top cover ,true
90 degree cut off optics adjustable base sucker E39 standard
,plug in igniter ,ip 65 construction ,250 Whips lamp including
also 3x2.5 mm2 N2XY cable between lighting fixture and
connection box .

-Type gaash orot industry or equivalent .

NO.

120

110

13200

6.2

Supply an install 10 m long galvanized steel ,street lighting pole
,octagonal reinforced shaft on 15 mm base palate complete with
2 inch a connection box with 10 A circuit breaker .Three
tubular arm 1.5 m and all accessories

NO.

120

980

117600

6.3

6.4

Supply and install 5X10 mm2 CU/XLPE cable between main
boards and final street lighting pole inside 3 inches flexible
conduit to be laid into trenches style cobra and all accessories .

Supply and install 18 mm2 bare electrode earthen to be put it
under base of all column alone and electrode clamp and all
accessories

Excavation of 40X80 cm trench including a 20 cm two sand
layers (10 cm rach ) double weld corrugated conduit -cobra
manufacturedwiesman -fredman ,and basecourse backfilling
.Price should include excavating existing
lands,rocks,trees,Asphalt ,concrete parts,and every existing
materials and transporting to any approved dump station .

NO.

2200

120

2200

18

70

39600

8400

17600

Total of Street Lighting (Electrical Works)

196400
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No. |ltem Cost $
! Total of Earth Works 39153.5
2 Total of Base Course 68310
3 Total of Bituminous Construction 166221
4 Total of Concrete Works 9640
5 Total of sign Traffic works 8200
6 Total of Street Lighting works 196400

Total Excluding VAT. 487924.5

Total Excluding VAT. In words
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Four hundred eighty seven thousand nine
hundred twenty four dollars and half
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