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Project name
Design al makafa street

Prepared by :
Jalal Badrasawi , Mazen Abu khousa , Mohammed Rabai

Supervisor:
Eng.Faydi Shabaneh.

Abstract:

The main purpose of our project is designing the planned road, which connects Dura

city and al “Tabaqa” village with the western villages of Dura city. The importance of the

project lies in finding an alternative road to “Khorsa” street, which connects the city with

the western villages these days because the Israeli occupation forces deployed a military

tower on which is an obstacle to the movement of citizens. The tower also poses a thread

on people lives. Additionally, the planned road saves the travelling time since it is a
shortcut.

Implementing this project included doing needed survey techniques to layoutthe path

of this vital street like: drawing traverse and connecting it to the Palestinian coordinate

system and doing corrections on it, observing points and coordinates and scaling traffic
volume of that street.
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12.95 m [42.5 fi] Trailer

10.82 m[35.5 fi]

1.22m
[4 ft]

128m  317m
221 (1041
135m|_ 381m
- -
1524 m([50 fi) Wheelbase 14421  [12.511

i [3f]

16.77 m[55 ft] or greater

Path of left
front wheel

Il at front axle
[

05f 101t Path of right
rear wheel

0 25m
scale

+ Assumed steering angle is 17.9°
+ Assumed tractor/trailer angle is 56°
* CTR = Centerline turning radius

————————————— —— —

Eso8) ( paall A 5a(11-5) JS&
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Angleof
turn

75

90

105

Design

P
SuU
WB-12
WB-15
WB-19
WB-20
WB-30T
WB-33D

P
SuU
WB-12
WB-15
WB-19
WB-20
WB-30T
WB-33D

SuU
WB-12
WB-15
WB-19
WB-20

WB-30T
WB-33D

Simple Simple
curve Simplecurveradiuswithtaper Angleof curve
radius Radius Offset Taper turn Design radius

(degrees) vehicle(m(m)(m)H:V (degrees) vehicle(ft)  (ft) (i)  H:V

11 8 0.6 10:1 75 P 35
17 14 0.6 10:1 SU 55
- 18 0.6 15:1 WB-40 -

- 20 1.0 15:1 WB-50 -

- 43 1.2 20:1 WB-62 -

- 43 1.3 20:1 WB-67 -

- 26 1.0 15:1 WB-100T -

- 42 1.7 20:1 WB-109D -

9 6 0.8 10:1 90 P 30
15 12 0.6 10:1 SuU 50
- 14 1.2 10:1 WB-40 -
- 18 1.2 15:1 WB-50 -
- 36 1.3 30:1 WB-62 -
- 37 1.3 30:1 WB-67 -
- 25 0.8 15:1 WB-100T -
- 35 0.9 15:1 WB-109D -
- 6 0.8 - 105 P -
- 11 1.0 - SuU -
- 12 1.2 - WB-40 -
- 17 1.2 15:1 WB-50 -
- 35 1.0 15:1 WB-62 -
- 35 1.0 15:1 WB-67 -
- 22 1.0 15:1 WB-100T -
- 28 2.8 20:1 WB-109D -

Simplecurveradiuswithtaper

Radius

25
45
60
65
145
145
85
140

20
40
45
60
120
125
85
115

20
35
40
55
115
115
75
90

Offset

2.0
2.0
2.0
3.0
4.0
4.5
3.0
5.5

2.5
2.0
4.0
4.0
4.5
4.5
2.5
2.9

25
3.0
4.0
4.0
3.0
3.0
3.0
9.2

Taper

10:1
10:1
15:1
15:1
20:1
20:1
15:1
20:1

10:1
10:1
10:1
15:1
30:1
30:1
15:1
15:1

15:1
15:1
15:1
15:1
20:1
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ANGLE
OF TURN

SINGLE UNIT TRUCK
PATH OUTER
RADIUS 20 m 2

PASS. VEHICLE PATH
N/ OUTER RADIUS 19 m +
OFFSET 1 m &

s
-A=-
3-CENTERED CURVE

2 45m-15m-45m, OFFSET Im
6‘0" EQUIVALENT SIMPLE CURVE RADIUS 18m

ANGLE
OF TURN

WB-15 SEMITR,
COMB. PATH OUTER
RADIUS 23 m%

SINGLE UNIT TRUCK
PATH OUTER

% RADIUS 21 m ¢
Q“‘)

OFFSET 1.5 m
-B-
3-CENTERED CURVE

45m~-15m-45m, OFFSET 1,5m
EQUIVALENT SIMPLE CURVE RADIUS 21m

ANGLE
OF TURN

WB-15 SEMITR.

COMB. PATH OUTER
RADIUS 23 m¢t

R=20 m

‘)@
o OFFSET 2 m

- c -
3-CENTERED CURVE

55m-20m-55m, OFFSET 2m
EQUIVALENT SIMPLE CURVE RADIUS 30m

A, 5§

Al 5 53 5m 353 53 apanalli(12-5) JS&)
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: )(Flexible Pavement4s jall ddua ) 2-6

5 yall Faea G K

(Subbase Usbu¥) s L ddida 5 (Subgrade)as! il sae il Aliaial) 45 jall dda HlI cildada Jiay ) Ji)
o2 Cusn Lparaat gy Al (Surface Course) Sliwy! 4k s (Base Course)uslsY!) 4k s Course)
Lelaai O oy A 5 5801 Lge S

Asphalt concrete surface

Subbase

Subgrade
5yl i ) lisla(1-6) JSEN

lelaai B (and ol Cuacg g piall Ailaie (8 dmdall (V) Jidd o 5 :(Subgrade)dsl sl saclall -
g 5l dlaie & LgSan 5 liial gall 3l AT (86 e 4 5l (Saall (e b sadll Jiat ol ()
Gkl Lede 555 S ac il JS5 a5 ¢ Aagkal) 038 JSi

Juanl &y el i) saclall dda (55 3,8l Sl a5 (Subbase Course) sy s Lo dia -
Y apeaill cillliia il Jla s ¢ (G sSell) Jie il gl Ciiila 5 Lgaand &5 2 ga (e W) 50
Gkl bl e 5 Lgie cliaia¥) (S Lgaladiind e dins

scldl Ak 348 5 GuluY) Ciad L A (35 5 dle pasi Cus : (Base Course)osuy! sk -
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Compressxon Tension ('ompression Temperaiurr

(lncreaim )

Bituminous
bound ~_ Neutral
surface axis
Unbound

© 7 granular
| layers
Suhgrade

(a) Pavement layers {b} Distribution of (¢} Distribution of (d) Temperature
vertical stress horizontal stress distribution
under centerline under centerline
of wheel load of wheel load

p = wheel pressure applied on pavement surface

a = radius of circular area over which wheel load is spread
¢ = compressive horizontal stress

#= tensile horizontal stress

ca )l Gl e Jlal) Li(2-6) Jedd

Wheel load, W

Not drawn
Pavement to scale

Structure

Subgrade

»>O= Compression =O> Tension

a8 AR Jlea) olail(3-6) JSAN

DU (e ATl Jlaa) g 55 a5 ¢ b e Jala 0y i Jlaal ) s el Jlaa¥) J s
- Sl gL i LS
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Wheel load, W

©

Not drawn
to scale

Pavement
Structure
\

=\=|

Subgrade

(a) Stress distribution within different (b) General form
COI]‘IPOHL‘H[S Qf thC Pﬂ\’Cn]t‘nt OfSU‘CSS
reduction
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%12.5 %11 %8 %S5 plall dpd

100 17 1 C20 digal) 3

32 43 322 31.5 A b ddal) )39

154 186 131.9 115 Aada ) 4l + Addal) 03

140.1 173.1 124.3 111.7 Loy 4380 + 4dad) o3

0.128585 0.099135 0.08252 0.0411 (WC) slall s siaa

1.888 1.945 2.061 2.121 4l Zala) A8y

AN L) o ARSI Tl Al i) St 5 A 2 g 1 5 i (o Al ey i ]
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OPTIMUM WATER CONTENT

2.15

no
-

2.05

1.95

=
©

DRY DENSITY GR/CM3
N

1.85 |
0 0.010.020.030.040.050.060.070.080.090.10.110.120.130.14
WATER CONTENT

Adlal) S 5 oL (5 siaa (p ABRJI(5-6) JSE

:(CBR) (California Bearing Ratio Test)ks s sialls Jaad 4 4y 125 2-3-6

: Ciagl)
gl B i i) gaily e e (o i) ol 1 (e Jand e 38 yue
s Jand) il ghad

U8 oiny i 5 5S35 ¢ palinll B (38 AR oLl iy ool S 5 2l s b -]
A pem 56 Galdl) 1 hally ik

Bel jall 5 jeal
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. CBR Ui Jlea (6-6) JS

55 ale 2.5 5all e 5 il s o o ¢ 5l o (e e samne die B e 5o 585 Sleal) Ji oy -3

1400

1200

1000

800

600

400

200

1 S ot A e i gl el ol

sl g g ) AL

- el ,ill(3-6) Joaad

penetration load kg CBR
0.5 90 228.6
1 130 330.2
15 210 533.4
2 300 762

2.5 330 838.2 | 0.240876
3 380 965.2
35 435 1104.9
4 510 12954
4.5 640 1625.6

5 760 1930.4 | 0.36983
5.5 850 2159
6 920 2336.8
6.5 1035 | 2628.9
7 1100 2794
7.5 1220 | 3098.8

CBR

4 5 6 7 8 9 10 11 12 13 14 15
e Penetration essss|oad
Bl a0 O AR(7-6) JS
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: (AASHTO) alii ques 4 jall ddea ) azacal 4-6
el Lgle aqiag Al jualiall
Adedaidl gl Jlal) cndcaa Mol -
. (ESAL) A8l Jaall Jalaal 5 pall Jygad oy Eume jgpall -
Al saclal dak -
il ol -
Led Janll G )l mpenal s 3 Al -

Al ol gladl) Caes ?.\.«4.\3\ Al
ESAL(Equivalent Accumulated 18,000 Ib Single Axle Load) <—btss 1

ESAL =f, xG; xAADTx365x N, xf_

ESAL : equivalent accumulated 18,000-1b (80 kN) single-axle load.

fd :design lane factor.

Gr.growth factor for a given growth rate r and design period n.
AADT : first year annual average daily traffic for axle .

N :number of axles on each vehicle.

FE : load equivalency factor.

T Jsaall (hefd Jalma JLgdl oy
fd dalae 4(4-6) sl

Number Of Traffic Larlljgs ( .TWO Percentage Truck in Design Lane(%)
irections)

2 50

4 45 (35-48)

6 or more 40 (25-48)

50 & & s piall Jalaall dad Gl ol JS 8 G yuse (e (35S & 5l OF 1 ki
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(S Jsaadl e dgle Jseanl) 238 (Gr) growth factor s Ll

. Gidalas 408(5-6) Jga)

Design Annual Growth Rate (%)
period No. - 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 2.0 202 204 2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 312 3.15 3.18 3.21 3.25 3.31
4 4.0 412 425 431 4.37 4.44 4.51 4.64
5 5.0 520  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 7.0 743 7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 858 921 9.55 9.90 1026  10.64  11.44
9 9.0 9.75 1058 1103 1149 1198 1249 1358
10 100 1095 1201 1258 1318 1382 1449 1594
11 11.0 1217 1349 1421 1497 1578 1665 1853
12 120 1341 1503 1592 16.87 1789 1898  21.38
13 130 1468 1663 1771  18.88 2014 2150 24.52
14 140 1597 1829 1916 21.01 2255 2421  27.97
15 150 1729 2002 2258 2328 2513 2715  31.77
16 16.0 1864 2182 2366 2567 27.89 3032 3595
17 170 2001 2370 2584 221 3048 3375 4055
18 180 2141 2565 2813 3091 3400 3745 4560
19 19.0 2284 2767 3054 3376 37.38 4145 51.16
Pz 200 2430 29.78 [8BIOEM 3679 41.00 4576  57.28
25 250 3203 4165 4773 5186 6325 7311 9835
30 300 4057 56.08 = 66.44 79.05 9446 11328 164.49
35 350 4999 7365 = 90.32 11143 138.24 17232 271.02

:33.06 5» Jsaall e Jalaall e (i ¢ %5 st (5 shaal) palll e s Ains 20 (4 ppenaill 5 58 Y
Lo siall aaalls delu / 48 s 150 elall b siall aaall jlic) o5 38 AADT (s_0al paall Lol Ll
Ul IS 8 LS o sl o L 5555 ¢ a5/ A0S 5e 3600 (o5l (5 sl

g5 i Sl yal) an 6

Haiald Gl malalall  gsaeiadl b jell ) Glaldll g el

10%

81%

£ 50 s LS Al 555 (8-6) S
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load equivalency factor for cars (fecar)) = 0.0003135 (single axle)
load equivalency factor for busses (fepus)) = 0.198089 (tandem axle)
load equivalency factor for trucks (fe@ruck) = 0.29419 (tandem axle)

CO il pand o5 (g oas o Adbaall s LS el g1 (e g 58 ISV (ESAL) 4 onen I 2y
. b WS (Total ESAL) e Juanil

ESAL ogr =.45%33.06x3600%0.815%365% 2% 0.0003135 = 0.0238273x10°

ESAL buss — 45 33.06x 3600 x.055x 365 2% 0,198089 = 2.271760274 %108
ESALtruck = .45% 33.06x 3600 % .1x 365 2x 0.29419 = 3.0672x100

- 6
ESALt otal = 5.362754 %10

daal yo (Says ¢ Caall e g 53 ISV CBR adf ek (AU Jgaadl s ¢ clia )l ASLaw apant A 5o () g
roesS Al 4 51 st Jualall (33l

) Sl U S G o (6-6) gl

dariiiceal) Bakall CBR Qi)
Crushed Stone 95 Base Coarse
Clay and Stone Soil 37 Sub Grade

A Asbeall (e ALl Jalrall da Colsny il o3y
N N
= _dxRr, +8xR
12 d 1277

*

=EEN

R : Regional Factor
Nd : Number of dry months in a year

Rd : Regional Factor for soils dry
Ns : Number of saturated months in a year

Rs : Regional Factor for soils saturated
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;S dsall e (R, RS) 0o IS 3ad e Jsasll o5 Sua

.( Regional Factor) Al Jelaall dasd (7-6) J g2l

case Suggested Regional Factor
Roadbed soil frozen 5in or more 0.2-1.0
Roadbed soils dry 03-15
Roadbed soils saturated 40-5.0

2.1 sk R Aad (8 dalid) ddalxall o Gadailly
(Sl JREN (10 CBR 4w J1 ALl S-s0il support value ded 48 jae Aol A 25 SN el Clual

rol LS ) Gl 3D JS (e i Le e sl
(S1-soil support value) = 10.2
(S2-soil support value) = 8.5
Ak Al S e ALl 1 5D (e & 55 JST SN e daay o 583 o5 (e g

-390 90
100
E =90
—10— s ——1:02 ~—————1-40,000
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Design chart for flexible pavements, p; = 2.5

.SN value (10-6) Jsa

T8 B e e el
SN2-structural Number =2.
SN3-structural Number =2.8.

b Ay AV Gkl sy s liieY) 33 s(Regional Number) 4es s asill o3 (rn Jaa 5illy o 5 o
1 3ol Clda 51 A T il 5 (SN Aal Al dniil
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SN1=2.6.
SN2=2.3.
SN3=3.2.
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SN = alD1 + a2D2m| + a3D3m|

B

(WL

SN: Structural Numbe.r. “
a1, a2, a3: layer coefficients representative of surface, base course, and sub base
respectively.
D1, D2, D3: actual thickness, of surface, base course, and sub base respectively.
mi=drainage coefficient for layer i.
o S el JISET 5 Jsan (e Aalaall 8 ) COLLaall o A o Cua
: (a1, a2, a3) L u=alall SN = idle g Akl & ¢ Jiad ) S lalaall o
i) il e ded (8-6) Js2ad)

Case of Pavement a1 suggested
Road mix ( low stability) 0.20
Plant mix (high stability) 0.44

Sand Asphalt 0.40

. a1=0.44 el (& Bas e o oliys
(A sl e s S ) Al alre A Sy
oSl Ak Jalas A (9-6) Jaad)

Case of base course az suggested

sandy gravel 0.07
Crushed stone 0.14
Cement- treated (650psi or more) 0.23
Cement- treated (400-650psi) 0.20
Cement- treated (400psi or less) 0.15
Coarse- graded bituminous-treated 0.34
Sand asphalt 0.30

Lime -treated 0.15-0.30

0.14 s sbday Jelaall 2 (8 3o Laa g
(S J sl (40 0.075 s bt ag - Jalaall dad Ll

.83 Jolas 1 (10-6) Jsd

Case of base course as suggested
Sandy gravel 0.11
Sandy clay 0.05-0.10
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. 0.8 (5 sl daills Cagniia (il g ¢ %25-5 £ ladl A die slpall Al Cay yoat Jaloal dpilly Ll
SIS Coneny i s o L

Di=22 =6 in. = 15 cm.
0.44
SN1'= (15/2.54)*0.44 = 2.6
D=2 =2 7 in.=6.8cm. Take 20 cm.
0.8%0.14 .
SN2 =8*0.14*0.8 +2.6 =3.5
D3=—2>2__=35in. =9 cm Take 10 cm.

7 0.075%0.8
- Clica ) dlow adly ) Jaall g
g s osiall Gliia il ASLess (11-6) Jssd)

-
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3Ry 5 ¢ Y a1 33 53 9a Lei S LeSam 233 5 )5 pually G adld Y o 3 Lnglall (g )Y (S
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V =CVRS o 8.3

(Y ) @il de iV
100vR
m++vR

sl G 0.25 5e Sl AN G 0.35 1 m
(sl has (Al bl (e Lo g paall dalise (5 sb ) (S5 oaedl kil :R
¥ e S

:(Manning) daxa -2

C= ¢« (Chezy) < :C

. obsall €l el Ll W1 dpilad) o aaiad Gl ClSuil andin el (e a2l
2/3 1/2

V=(n) RTCsYS 7.4

(Al i) il de s 1V

75 m/s¥3 = (Manning) Jsx« : n

Sl oued) Hlall R

: Y 8 Aeadiusall 3 gal) (e A senad Manning debas ad eda Ul J sl

.Manning dabee 4ad(1-7) Jgadl

Material Commonly Used Values of n
Concrete 0.013 and 0.015
Vitrified clay 0.013 and 0.015
Cast iron 0.013 and 0.015
Brick 0.015 and 0.017
Corrugated metal pipe 0.022 and 0.025
Asbestos cement 0.013 and 0.015
Earthen channels 0.025 and 0.003

PVC 0.011

bl slsal) CibgaS yaa3 5.7
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Character of Surface Runoff Coefficients
Pavement
Asphalt and concrete 0.70t0 0.95
Brick 0.70t0 0.85

Lawns, Sandy soil

Flat- 2 percent 0.05t00.10
Average-2to7percent 0.10t0 0.15
Steep- 7 percent 0.15t00.20
Roofs 0.75t0 0.95

Lawns, heavy soil

Flat- 2 percent 0.13t00.17
Average-2 to 7percent 0.18t0 0.22
Steep-7 percent 0.25t00.35
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PORPEST N RGN EVIN PPEN | BPRGR EN VN FURIVEN el Jaadl)
9 g jal) adaliall o saa g Clabi - (1-9) Jsaall
] Cut Cut |Reusable| Fill Fill chn: Re?:i?l.)le _Cum. Cum. Net
Station Area |Volume| Volume Area |Volume Vol. Vol. Fill Vol. Vol.

(Sg.m.) |(Cu.m.)| (Cu.m.) |[(Sg.m.) [(Cu.m.) (Cu.m.) | (Cu.m.) (Cu.m.)| (Cu.m.)

0+000_006 3.14 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
0+010.000 3.22 30.04 30.04 0.37 2.22 30.04 30.04 2.22 27.82
0+020.000 3.41 31.55 31.55 0.02 2.14 61.59 61.59 4.36 57.23
0+030.000 3.66 34.93 34.93 0.00 0.10 96.51 96.51 4.46 92.05
0+040.000 4.12 38.87 38.87 0.01 0.07| 135.38 135.38 4.53 130.84
0+050.000 7.86 60.11 60.11 0.00 0.07| 195.49 195.49 4.60 190.89
0+060.000 6.29 72.41 72.41 6.08 27.43| 267.90 267.90 32.03 235.87
0+070.000 5.75 60.66 60.66 12.33 90.66| 328.56 328.56| 122.69 205.87
0+080.000 6.41 58.27 58.27 0.78 70.771 386.83 386.83| 193.46 193.37
0+090.000 5.20 57.79 57.79 8.85 48.79| 444.62 444.62| 242.25 202.38
0+100.000 3.95 44.54 44.54 6.92 83.06| 489.16 489.16| 325.31 163.86
0+110.000 1.82 27.34 27.34 2.77 52.36| 516.51 516.51| 377.66 138.84
0+120.000 0.73 11.97 11.97 4.99 41.14| 528.47 528.47| 418.80 109.67
0+130.000 1.28 9.70 9.70 4.23 48.07| 538.17 538.17| 466.87 71.30
0+140.000 2.53 19.08 19.08 4.03 41.27| 557.25 557.25| 508.15 49.11
0+150.000 4.82 36.78 36.78 3.23 36.26| 594.03 594.03| 544.41 49.63
0+160.000 5.66 52.43 52.43 2.68 29.52| 646.46 646.46| 573.93 72.53
0+170.000 4.17 48.57 48.57 2.54 26.62| 695.04 695.04| 600.55 94.49
0+180.000 2.34 32.58 32.58 2.99 27.61| 727.62 727.62| 628.16 99.45
0+190.000 0.78 15.63 15.63 5.15 40.71| 743.25 743.25| 668.87 74.37
0+200.000 0.00 3.96 3.96 7.17 61.62| 747.20 747.20| 730.49 16.71
0+210.000 0.00 0.05 0.05 8.93 81.06| 747.25 747.25| 811.55 -64.30
0+220.000 0.00 0.00 0.00 8.55 88.10| 747.25 747.25| 899.65 -152.40
0+230.000 0.00 0.00 0.00 8.88 87.74| 747.25 747.25] 987.39 -240.14
0+240.000 0.07 0.33 0.33 4.49 67.36| 747.58 747.58|1054.75 -307.17
0+250.000 1.49 7.71 7.71 2.27 34.16| 755.29 755.2911088.91 -333.62
0+260.000 4.24 28.45 28.45 1.44 18.84| 783.74 783.7411107.75 -324.01
0+270.000 7.47 58.53 58.53 0.74 10.87| 842.27 842.27]11118.62 -276.35

cJaall (3 49
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PORPEST N RGN EVIN PPEN | BPRGR EN VN FURIVEN @m Jaadll
0+280.000 7.47 74.70 74.70 0.08 4.07| 916.97 916.97]1122.69 -205.72
0+290.000 5.50 64.85 64.85 0.21 1.45| 981.82 981.82]1124.14 -142.32
0+300.000 4.65 50.71 50.71 0.93 5.72|1032.53| 1032.53]1129.86 -97.33
0+310.000 2.44 35.41 35.41 4.41 26.68]|1067.94| 1067.94|1156.54 -88.60
0+320.000 0.69 16.19 16.19 5.88 49.8711084.13| 1084.13]|1206.42 -122.28
0+330.000 0.00 3.73 3.73 10.03| 75.84|1087.86| 1087.86|1282.25| -194.39
0+340.000 0.00 0.00 0.00 12.49| 111.58|1087.86| 1087.86|1393.84 -305.97
0+350.000 0.00 0.00 0.00 14.72| 136.03|1087.86| 1087.86|1529.86| -442.00
0+360.000 0.00 0.00 0.00 13.00| 137.17]1087.86| 1087.86|1667.04 -579.17
0+370.000 0.00 0.00 0.00 12.25| 124.40|1087.86| 1087.86|1791.44 -703.58
0+380.000 0.00 0.00 0.00 12.27| 121.51|1087.86| 1087.86/1912.95| -825.09
0+390.000 0.00 0.00 0.00 10.41| 113.37|1087.86| 1087.86]2026.33 -938.47
0+400.000 0.00 0.00 0.00 9.68| 100.58|1087.86] 1087.86]2126.91| -1039.05
0+410.000 0.00 0.00 0.00 12.44| 110.73]1087.86| 1087.86|2237.64| -1149.78
0+420.000 0.00 0.00 0.00 13.34| 129.29|1087.86| 1087.86|2366.93| -1279.07
0+430.000 0.00 0.00 0.00 10.45| 119.30|1087.86| 1087.86|2486.23| -1398.36
0+440.000 0.00 0.00 0.00 8.57| 95.12|1087.86| 1087.86|2581.35| -1493.48
0+450.000 0.02 0.08 0.08 6.61 76.2711087.95| 1087.95]|2657.62| -1569.67
0+460.000 0.01 0.16 0.16 5.05 59.16|1088.10| 1088.10|2716.78| -1628.67
0+470.000 0.00 0.07 0.07 7.29 62.5411088.18| 1088.18]2779.32] -1691.15
0+480.000 4.96 24.35 24.35 3.79 56.2511112.52] 1112.52|2835.57| -1723.05
0+490.000 8.19 64.73 64.73 0.61 22.48|1177.25|1 1177.25|2858.06] -1680.81
0+500.000 11.45 98.18 98.18 0.00 3.0411275.43| 1275.43]2861.10| -1585.67
0+510.000 11.72) 116.47 116.47 0.00 0.0111391.90| 1391.90|2861.11| -1469.21
0+520.000 12.58| 121.97 121.97 0.00 0.00]1513.87| 1513.87|2861.11| -1347.24
0+530.000 12.33| 124.58 124.58 0.00 0.00]1638.45| 1638.45|2861.11| -1222.66
0+540.000 10.68| 115.05 115.05 0.00 0.00]1753.50| 1753.5012861.11| -1107.62
0+550.000 9.16 99.22 99.22 0.00 0.00]1852.72| 1852.72]12861.11| -1008.40
0+560.000 8.54 88.50 88.50 0.00 0.00]1941.22| 1941.22|2861.11 -919.89
0+570.000 7.24 78.88 78.88 0.00 0.00]2020.10) 2020.10|2861.11 -841.01
0+580.000 6.11 66.76 66.76 0.02 0.09]12086.86| 2086.86(2861.20 -774.34
0+590.000 5.55 58.30 58.30 0.05 0.34]2145.16| 2145.16|2861.54 -716.39
0+600.000 3.41 44.77 44.77 0.12 0.83]12189.93| 2189.93]2862.38 -672.45
0+610.000 1.86 26.36 26.36 1.07 5.9112216.29| 2216.29|2868.29 -652.00
0+620.000 0.76 13.13 13.13 3.22 21.45]12229.41| 2229.41|2889.74 -660.33
0+630.000 0.47 6.17 6.17 4.40 38.09|2235.59| 2235.59|2927.83 -692.25
0+640.000 0.53 5.02 5.02 4.99 46.9212240.61| 2240.61|2974.75 -734.14
0+650.000 0.24 3.87 3.87 4.27 46.30|2244.47| 2244.47|3021.05 -776.57
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PORPEST N RGN EVIN PPEN | BPRGR EN VN FURIVEN @m Jaadll
0+660.000 1.11 6.78 6.78 6.23 52.4912251.25| 2251.25|3073.54 -822.29
0+670.000 0.24 6.75 6.75 11.44 88.3512258.00| 2258.00|3161.89 -903.89
0+680.000 0.00 0.92 0.92 17.01| 159.56]2258.92| 2258.92|3321.46| -1062.54
0+690.000 0.88 3.52 3.52 15.20| 178.57]2262.44| 2262.44]3500.02| -1237.58
0+700.000 7.30| 42.54 42.54 0.97| 78.04|2304.98| 2304.98|3578.06| -1273.08
0+710.000 11.01 96.24 96.24 0.08 4.7912401.22] 2401.22|3582.84| -1181.63
0+720.000 12.80| 124.83 124.83 0.23 1.42]12526.05] 2526.05|3584.27| -1058.22
0+730.000 13.27| 132.28 132.28 0.01 1.18]2658.33| 2658.33|3585.45 -927.12
0+740.000 17.47) 153.70 153.70 0.00 0.06]2812.03| 2812.03|3585.51 -773.48
0+750.000 20.04| 187.53 187.53 0.00 0.00]2999.56| 2999.56|3585.51 -585.95
0+760.000| 25.83| 234.83 234.83 0.00 0.00|3234.38| 3234.38|3585.51| -351.13
0+770.000 19.72| 243.98 243.98 0.00 0.00|3478.37| 3478.37|3585.51 -107.15
0+780.000 10.79] 158.90 158.90 0.00 0.00]3637.26| 3637.26|3585.51 51.75
0+790.000 6.98| 89.59 89.59 0.00 0.00]3726.85| 3726.85|3585.51 141.34
0+800.000 2.53 47.61 47.61 0.70 3.43|3774.46| 3774.46|3588.94 185.52
0+810.000 1.27 19.08 19.08 0.00 3.45|3793.54| 3793.54]3592.39 201.15
0+820.000 0.55 9.13 9.13 0.15 0.80]3802.67| 3802.67]3593.19 209.48
0+830.000 0.43 4.94 4.94 0.21 1.82|3807.61] 3807.61|3595.01 212.60
0+840.000 0.77 6.03 6.03 0.09 1.53|3813.65| 3813.65|3596.54 217.11
0+850.000 1.59 11.80 11.80 0.00 0.51]3825.45| 3825.45|3597.05 228.40
0+860.000 1.02 13.01 13.01 0.00 0.07]3838.45| 3838.45|3597.12 241.33
0+870.000 1.01 10.12 10.12 0.39 2.00|3848.58| 3848.58]3599.12 249.46
0+880.000 1.97 14.89 14.89 0.03 2.09]|3863.47| 3863.47|3601.21 262.26
0+890.000 2.10 20.37 20.37 0.01 0.20] 3883.84| 3883.84|3601.41 282.43
0+900.000 2.24 21.71 21.71 0.50 2.58]3905.56| 3905.56|3603.99 301.57
0+910.000 2.60 24.18 24.18 0.00 2.5113929.73| 3929.73|3606.50 323.23
0+920.000 2.70| 26.48 26.48 0.00 0.00]3956.22| 3956.22]3606.51 349.71
0+930.000 3.31 30.06 30.06 0.00 0.00]3986.28| 3986.28]|3606.51 379.77
0+940.000 4.02 36.65 36.65 0.00 0.01]14022.93| 4022.93|3606.52 416.41
0+950.000 3.31 36.64 36.64 0.05 0.24]14059.57| 4059.57|3606.76 452.81
0+960.000 3.97 36.39 36.39 0.09 0.66]4095.96| 4095.96|3607.42 488.54
0+970.000 5.31 46.37 46.37 0.16 1.2414142.33| 4142.33|3608.66 533.67
0+980.000 5.35 53.29 53.29 0.00 0.85]4195.62| 4195.62|3609.52 586.10
0+990.000 5.86 56.07 56.07 0.00 0.04]4251.69| 4251.69|3609.55 642.14
1+000.000 6.28 60.70 60.70 0.05 0.26]14312.40| 4312.40|3609.82 702.58
1+010.000 6.67 64.75 64.75 0.13 0.9114377.14| 4377.14]3610.72 766.42
1+020.000 6.95 68.09 68.09 0.00 0.65]|4445.24| 4445.24|3611.37 833.87
1+030.000 9.98| 84.63 84.63 0.00 0.00]4529.87| 4529.87|3611.37 918.50
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1+040.000 7.54 87.62 87.62 0.00 0.0014617.49| 4617.49|3611.37| 1006.11
1+050.000 10.71 91.27 91.27 0.00 0.0014708.76| 4708.7613611.37| 1097.39
1+060.000 6.47| 85.89 85.89 0.00 0.04|4794.65| 4794.65|3611.41| 1183.24
1+070.000 5.75 61.07 61.07 0.00 0.08]4855.72| 4855.7213611.49| 1244.23
1+080.000 1.28| 35.16 35.16 0.03 0.19]4890.88| 4890.8813611.68| 1279.20
1+090.000 0.88 10.82 10.82 0.47 2.5014901.70| 4901.70|3614.18| 1287.52
1+100.000 1.41 11.43 11.43 0.52 4.9714913.13] 4913.13|3619.15| 1293.98
1+105.065 3.16 11.56 11.56 0.02 1.3714924.69| 4924.69|3620.52| 1304.17
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Survey Report

(1) ¢ als

roa ¥ Lo )l Ll GPS Sles i ¥

Job name mkafa2018
Creation date 9 Feb 2018
Version Trimble General Survey 3.20
Distance Units Meters
Angle units Degrees
Pressure Units mbar
Temperature Celsius
Units
Coordinateystem (Job)
System Zone Israel Map Grid Palastine New Grid
Datum Israel New Grid (ITM) (1)
Projection
Projection Transverse Mercator
Origin lat 31°44'03.81700""N
Origin long 35°12'16.26100"E
False northing 126907.390
False easting 169529.584
Scale 1.00000670
South azimuth No
(grid)
Grid coords Increase North-East
Ellipsoid Semi-major axis: 6378137.000 Flattening: 298.25722154
Local
site
| Type | Grid
Datum transformation
Type Seven parameter
Semi-major axis 6378137.000
Flattening 298.257223
Rotation X -0°00'00.3306""
Rotation Y -0°00'01.8571""
Rotation Z 0°00'01.6483"
Translation X -23.809
Translation Y -17.594
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| TranslationZ | -17.801
| Scale | 5.43740ppm

Vertical adjustment

| Geoid file | ilum12

Collected Field Data (ECEF deltas: APC to APC)
Corrections

South azimuth No
(grid)
Grid coords Increase North-East
Magnetic 0°00'00""
declination
Distances Ground
Neighborhood Off
adjustment
Projection
Projection No projection
Ellipsoid Semi-major axis: ? Flattening: ?
Local
site
| Type | Grid

Datum transformation

| Type | None
Projection
Projection Transverse Mercator
Origin lat 31°44'03.81700"N
Origin long 35°12'16.26100"E
False northing 626907.390
False easting 219529.584
Scale 1.00000670
Ellipsoid Semi-major axis: 6378137.000 Flattening: 298.25722154
Local
site
| Type | Grid
Datum transformation
| Type | Seven parameter
Semi-major axis 6378137.000
Flattening 298.257223
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Rotation X -0°00'00.3301""
Rotation Y -0°00'01.8527""
Rotation Z 0°00'01.6697"
Translation X -24.002
Translation Y -17.103
Translation Z -17.844
Scale 5.42480ppm
Vertical adjustment
| Geoidfile | ILUM2
Coordinate
system
System Zone Israel Map Grid Israel 1G05/12
Datum Israel 1G05/12
Note Converted from GS v3.00 to GS v3.10
Projection
Projection Transverse Mercator
Origin lat 31°44'03.81700"N
Origin long 35°12'16.26100"E
False northing 126907.390
False easting 169529.584
Scale 1.00000670
Ellipsoid Semi-major axis: 6378137.000 Flattening: 298.25722154
Local
site
| Type | Grid

Datum transformation

Type Seven parameter
Semi-major axis 6378137.000
Flattening 298.257223
Rotation X -0°00'00.3306"
Rotation Y -0°00'01.8571"
Rotation Z 0°00'01.6483""
Translation X -23.809
Translation Y -17.594
Translation Z -17.801
Scale 5.43740ppm
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Coordinate system

System Zone
Datum

Israel New Grid (ITM) (1)

Israel Map Grid Palastine New Grid

Vertical adjustment

Geoid file

ilum12

Coordinate system

System Zone
Datum

Israel New Grid (ITM) (1)

Israel Map Grid Palastine New Grid

Note

Converted from GS v3.10 to GS v3.20

Rover options

Eleva 10 PDOP 6
tion mask
mask
Rover options
Eleva 10 PDOP 6
tion mask
mask
Survey event
Survey event Rover started
Point | RTCM | Latitu | 31°30'27.66 | Longitu | 35°01'48.4 | Heigh | 888.9 = Code
0002 de 892"'N de 5338"'E t 06
GNSS receiver
Receiver type Unknown
Serial number
Firmware 0
version
Antenna type AdV Null Antenna
Measurement Antenna Phase Center
method
Tape 0.000
adjustment
Horizontal 0.000
offset
Vertical offset 0.000
Base point
Point | RTCM | Anten 0.000 Type | Corrected
0002 na
height
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Rover options

Eleva 10 PDOP 6
tion mask
mask
Rover options
Eleva 10 PDOP 6
tion mask
mask
Survey event
Survey event | Rover started
GNSS receiver
Receiver type Unknown
Serial number
Firmware 0
version
Antenna type AdV Null Antenna
Measurement Antenna Phase Center
method
Tape 0.000
adjustment
Horizontal 0.000
offset
Vertical offset 0.000
Base point
Point | RTCM | Anten 0.000 Type | Corrected
0002 na
height
Initialization event: Gained
GPS 1987 Secon 475254 Initializ | Onthe fly | Surve | Real- | Initiali
week ds ation y type | time | zation
type count
GNSS receiver
Receiver type SP60
Serial number 5610551723
Firmware 3.3
version
Antenna type SP60
Measurement Bottom of antenna mount
method
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Tape 0.000
adjustment
Horizontal 0.000
offset
Vertical offset 0.069
Point 1 AX 1571.669 AY -574.596 AZ - Code | cp.l
1611.
910
Metho Fixed Type Observed | Searc | Norm
d control h al
point class
Anten | 2.000 Type | Uncorrecte | Hz Prec 0.009 A 0.015
na d Prec
height
QC1 Satelli 16 PDOP 1.3 HDO | 06 A VDOP | 1.2
tes P
Base 1 RMS ? Positi | 631
data ons
age used
QC2 VCV 0.000124 | VCV xy | 0.000057 | vCV | 0.000
XX (m?) Xz 065
(m?) (m?)
VCVyy | 0.000084 | VCV | 0.000
(m?) yz 046
(m?)
VCV | 0.000
7z 081
(m?)
Initialization event: Lost
GPS 1987 | Secon 476308 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Gained
GPS 1987 | Secon 476316 Initializ | Onthe fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Lost
GPS 1987 Secon 476327 Initializ | Onthe fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count

Initialization event: Gained
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GPS 1987 | Secon 476345 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Lost
GPS 1987 | Secon 476364 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Gained
GPS 1987 | Secon 476387 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Point 2 AX 1405.637 AY -437.733 AZ - Code | cp.2
1497.
978
Metho Fixed Type Observed | Searc | Norm
d control h al
point class
Anten | 2.000 Type | Uncorrecte | Hz Prec 0.007 Vt 0.012
na d Prec
height
QC1 Satelli 17 PDOP 1.2 HDO | 06 A VDOP | 1.0
tes P
Base 1 RMS ? Positi | 603
data ons
age used
QC2 VCV 0.000084 | VCVxy | 0.000040 | VvCV | 0.000
XX (m?) XZ 041
(m?) (m?)
VCVyy | 0.000055 | VCV | 0.000
(m?) yz 029
(m?)
VCV | 0.000
2z 058
(m?)
Point 3 AX 1241.761 AY -362.226 AZ - Code | cp.3
1305.
765
Metho Fixed Type Observed | Searc | Norm
d control h al
point class
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Anten | 2.000 | Type | Uncorrecte | Hz Prec 0.007 Vit 0.012
na d Prec
height
QC1 Satelli 16 PDOP 1.1 HDO | 05 A VDOP | 1.0
tes P
Base 1 RMS ? Positi | 601
data ons
age used
Point 4 AX 1111.911 AY -320.690 AZ - Code | cp4
1170.
220
Metho Fixed Type Observed | Searc | Norm
d control h al
point class
Anten | 2.000 | Type | Uncorrecte | Hz Prec 0.009 Vit 0.020
na d Prec
height
QC1 Satelli 15 PDOP 1.3 HDO | 06 A VDOP | 1.2
tes P
Base 1 RMS ? Positi | 609
data ons
age used
Initialization event: Lost
GPS 1987 | Secon 480294 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Gained
GPS 1987 | Secon 480296 Initializ | Onthe fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Lost
GPS 1987 Secon 480312 Initializ | Onthe fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Gained
GPS 1987 | Secon 480318 Initializ | Onthe fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
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Initialization event: Lost

GPS 1987 | Secon 480352 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Initialization event: Gained
GPS 1987 | Secon 480353 Initializ | On the fly | Surve | Real- | Initiali | 0
week ds ation y type | time | zation
type count
Point 5 AX 1026.469 AY -34.284 AZ - Code | cp.5
1362.
619
Metho Fixed Type Observed | Searc | Norm
d control h al
point class
Anten | 2.000 | Type | Uncorrecte | Hz Prec 0.011 Vit 0.020
na d Prec
height
QC1 Satelli 17 PDOP 1.1 HDO | 05 H VDOP | 1.0
tes P
Base 1 RMS ? Positi | 183
data ons
age used
Warnings (5) | Poor precision
Reduced points
Point | RTCM | North | 101742.166 East 152897.4 | Eleva | 869.5 Code
0002 90 tion 88
Point 1 North | 99870.094 East 151522.0 | Eleva | 841.6 = Code | cp.1
20 tion 43
Point 2 North | 99996.883 East 1517295 | Eleva | 852.1 = Code | cp.2
73 tion 66
Point 3 North | 100207.968 East 151885.7 | Eleva | 875.0 | Code | cp.3
88 tion 74
Point 4 North | 100366.445 East 1519945 | Eleva | 8755 | Code | cp.4
73 tion 28
Point 5 North | 100152.630 East 152277.7 | Eleva | 8555 | Code | cp.5
65 tion 01
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