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Abstract

Design of industrial area Street

Prepared By:

Hazem maali Mohammad badran

Mohammad ghayadah Abdallah ghanem

Supervisor:

D.Ghadi Zakarneh

The project aims to rehabilitate the road in which connect between "Ali
almohtaseb hospital and sadat Alfahs" to solve the problems plaguing the current
situation of the road from the cracks, gathered rainwater in some sections of the
road, sight stopping distance for drivers resulted by the sudden geometry changes
in the road, not enough traffic signs and the lack of super elevation in the
horizontal curves , and will, God willing, to solve all problems through studying and
preparing a complete plan for the road, which is connecting between two area that
concerned from the most vital area in the Hebron city.

will work on having the best solutions for the drain of rainwater through
appropriate slops and drainages if needed , in addition; to solve all the problems
mentioned by the appropriate design that ensure the safety of the drivers and

citizens, as well as installing traffic signs in the appropriate locations.
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x = Tangent distance from PC to P
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D = Degree of curvature
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E = External distance

M = Middle ordinate
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For any tangent distance x:

y=R —[RE - xz]m

For any arc length:
x=Rsmnf
y=R(1-cos )

Compound Circular Curves :4:S sl 4 ) cilgiaiall ¥
o I (il A il A 0585 s Cppmilitia (ST ) ol it (n Sl il Cally
=gl da g il s BN aiall 6V Guladl) Adads g

Aalisg 4y el cliatal) sda sl cabasl )
Loy Ldlad) Lol i dalaia Cibiistal) -Y

(S el (gl iniall jealicdaal s dga 8 4yl iliaidl o3 SI e s -

[0] <SSl (Aniall pualie 1(o-Y) Jil

Y4



G bl aransi (pad S Joaill

Led =5 (Back Tangent) &) ubaal) sl aial) ae S jall inial) pulai 3k m
Ty =

K 2Ll 3005 Sl imiall IRl (s 0l il s f ol ALk m

TY 2l s oela¥) Gulaall e oS all iniall Gl ddais m

N2 W ey bl Gulaall ae (AR ulaall plaliidlads  w

T e s ala¥) Guladd) pe & i) Gulaall alaliiddads  w

PT = led e (8l (ale¥) )oslaal) plalis Ao m

Or 24l 3asp5 V) 5l AN (o Il inial) S 50w

Or 24l 3o s a5l ala¥l gl iniall S 5a m

A= s ey AR Cpladl) Gl padl A5

0 = L ey il g (Al Gaslaall il ai) Ayl 5w

oy oY 5 @il auladll Gl ail Ayl 3w

NKs s 585 (1)) = 4 Deny oslaal) o jliall Jshall - m

Gl 525 (1) = A s i) Geladd) ae cala¥) Gulaall e @ jLiall Jokall  m
JK

Ry 24l 3ayis o) 5l sV iniall jlad o

Ry o) 5l ) i) jld Cauai m

Broken-Back Circular Curves : ¢l 5 gusa 4y yilal) ciliaial) | ¥

Laguany (plaali s 3aal 5 dga (3 Laga 3S e G 300 Grinie e 0 5Sall ¢ ) e an) 138 (3l
el &l il ealic s M JSE 56 T e N e ALk iy ey aal s & e laa A 5y

[T Sy P

24 .
g5 AN
N l | N

I el S
- I s

-
e asty poitt S
_,rf«’-’—'h.—r,r“-f" sl onnty

[0] el ) guSa (gl Aaiall (T-Y) JE
Reversed Circular Curves :dxSal) 4 14l cldaial) - ¢
Al Do il it ysia (elas Lagin dhaly (Sl Gaaladly G il Gainie (e il
Baal g dgn 8 o olai¥) S je -
Al o Ay glidia ()8 A8l B oda el Caliasl - Y
Lean Ldlat) ddats vie dudaie ol 8Y1 oY



dap s Al oL

O

i \Q\
s
;Jiwpu:wn ) ~\

Oz‘\
glzllgkt'dl;).ljlwﬂly}

[0] omSall syl imidl (V- Y) J
Transitions Curves 4xigjial) g da jaiall cilyiaiall Y-£-¥
o oanty et Ja Hhail) jlate 4 st @A ol N Jsiall sz i) sl
Ssdne Lk Cialy gy Al Y S jhl Caoaly fay salall i il Jsh

Lgmzansy 3okl ¢ 3ad Jua o dpnaald) @Sl g 5 dall o i 8 da yuiall Cilyiniall Jastis
~ih e 385 llad) 8 Jaa sl Ao o G (S5 Aadladl s Anl W e Jes (oSS

Cre kb (i (53 (5 il (e s e (g ey 7 e (i m
S e ey e (g Jeay 7 oY (i m
s G il Cpinie G dhay e inie

LS e O RIS Gainie G dean 7 odie (Sinie

FHIS mie 5 Cpfiae Jad O ey oSl i

Spiral
Circular Circular

Ol Gmade G dean s 3 SAade
Spiral Spiral

Tangent

[oTAs sl o da juiall clasiall (A-Y) S

Y



Gl asasi o )

(st s A paiall Clyiniall (e A ) &) 5 A2 a1

.cubic parabola 2Sall (Al adadll )

Lemniscate ¢ sanll Sl 5 i clSuiad Y

clothoide gl ¥

K

(Vertical Alignment) (&bl ol S aranail) 0¥
e ¢ Gl (o iy IS JUE e 3V Cilapanaill Jos o yhall sl Sl ppensaill b oy

e el g ¢ A58l 53 Ual g sl il s ¢ (3 plal o 391 el ge ALY Ciliniall Cilasanaill Jae
D Al iliaiall a5 dparanail

(3-Y) dsal) 8 lS daaal) cilpsiall )
(V+-Y) JSall A LS 3 pmaall lisial) oY

g1~ g2

%/ A (g - @) /100

218
A= (-g1 +g2)/100

[D] 2:\ A“ ‘A.\:;Mi‘)h L”\\:'\ 'u\“ (Q—Y) d&ﬂ‘

A= (-g1 —g2) /100

+g2:%0

-21%0 A= (-g; + g2) / 100

o
-22%0

[0] 5 _iall dgud )1 Cilgiaiall (V- Y) JS)

Yy



=N il jualie (1) 2Y) US4 gy

TR . T
(o] ol il slic (11-1) O30

(SIS el el palic Gl (V1Y) Gl (KA G

p&q=dialldps

BVC = ol ) ciaidi sy

(Elevation of the PI ) sl )l (liall adalis ddati o gusia  m
(Stationing of PI) plalaill ddaii ddases =

EVC = ul )l Giniall g3

e = (e siall La Al dilcd))

H = (i) LS pill Jola m

Yy



G bl aransi (pad S Joaill

[1] ol ol iniall c¥alra (V-Y) Jsaa
2 LA [RET YNV PSS I §N  JEATE B L PUPUR LA

il 1) Aadal) pualic il 1) fadal) e slaa

VPI = Vertical point of intersection
VPC = Vertical point of curvature A=g, —g
VPT = Vertical pomt of tangency 1
G = Grade of mitial tangent

G = Grade of final tangent K = £

g1 = Grade of initial tangent in percent A

2= Grade of initial tangent in percent

A = Algebraic difference in grade between Gy and G» (G,-G,)L 4L Ak
K = Vertical curve length coefficient e=—"1 2 ="""="""

L = Length of wertical curve
x =Horizontal distance to point on curve from VPC

v = Offset of curve from initial grade line For high point on curve:

Xm = Location of min/max point on curve from VPV o gL o &L
e = External distance = Middle ordinate - A
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(Equivalent Accumulated YA,+ ++ Ib Single Axle Load) ESAL —lus
ESAL=f;*G*AADT*Y1e*F, N; ()1-Y)
Where:

ESAL: Equivalent Accumulated YA+« + Ib Single Axle Load:

f4. design lane factor.
Gg¢: growth factor

AADT: first year annual average daily traffic.

N; : number of axles on each vehicle.
fy : load equivalency factor
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SN=a, Dy, avy Dy, ar Dy (\\/_Y)

SN: Structural Number.

ay,av,ar: layer coefficients representative of surface, base course, and sub base
respectively .

D,,Dy,Dr : actual thickness, of surface, base course, and sub base respectively.

:(VV-Y)ialedll (0 (Regional factor) oAbl Jaleall cilus a3y

R="%X Ry +15X Ry (VA-T)

where:

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
: (VA-Y) dsaall e (Rd, Rs) (e IS 4 e Jsaall sy Cas

[3] #lall caus ( Regional Factor) sabiall Jelaall 4a (VA-Y) Jsan

case Suggested Regional Factor
Roadbed soil frozen ¢in or more Y Y
Roadbed soils dry Yo
Roadbed soils saturated £ v 0

P WS SN lua dlae o Eus

(CBR)J 3L (S-s0il support value) o3 < 25 ¢ (VV-Y)Js2all e A8da JSI (CBR) 4 jaas
Sbbeall Juad S 50il support value a3 Slas s g (10-Y) JSAI Gaeaa e 44k JS)
Gj\;i.ﬂ\}
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. (SN-structural Numbers) a2
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. SN a7 i diges 3daii 3 SN g0 8D of ) el
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[+ ]kl (layer coefficient) 4adall dalaa (Y 4-Y)J s

Case of Pavement a, suggested
Road mix ( low stability) AR
Plant mix (high stability) X

Sand Asphalt R

[) *JoeusSeall (layer coefficient) 4&dall Jalas (Y+-Y) Jsoa

Case of base course ay suggested

sandy gravel ey
Crushed stone AR
Cement- treated (1° *psi or more) < YY
Cement- treated (£ +-1°+psi) AR
Cement- treated (€ + +psi or less) + e
Coarse- graded bituminous-treated AR
Sand asphalt oY

Lime -treated ol Y

[ +] Sub base (layer coefficient) A&kl Jalas (YV-Y) Js2a

Case of base caoarse AY suggested
Sand gravel .
Sandy clay v00-0 )

a\’a\"aﬁ'ﬁﬁ .J;J:\s.\\.ud\ d}\.l;.“ [BLE) (\/\-Y)d}h&fmﬁy L.B:‘JH‘ 0da @EJLAM &}J}

el o) il 5 lal) Jaab b s ikl elow Cilua

1



S Jeail

)H\Hmﬁuua\

&

40,000

— 30,000

— 20,000

- 10,000

9000
8000
7000

- 6000

— 5000

— 4000

3000

— 2000

0.2

~3.0

(1sd) ¥y ‘sninpopy

o ud
|

=10

- 15

~20

o
1

xapul dnoig

=
e
|

6.0

—100
— 90

—40

L 30

SSE|D |eIXELl] SEXa]

o 00 M~ WO uy

o
Lo |
T

o

— 90

=70

(Kyomuay)-ya9

o
.= =
| |

50

1

—20

— 10

—S0

—80

— 70

|
(uojBuiysem) anjep ¥
_ _

f
7 = @
| | | | L

(=]

20

|10

—10

(eluioyen) anjep y

r~ W e

anjea Joddns 0g ‘s

[V+] soil support value: ()7 -Y) Jsll

v



S Ll

1 oy ™ _ =
| NS A O] O
Jaquinu |einjoniis pajysiem ‘NS
oo o
- od oo
10308} |eUNGay Y
o o =t lar] o
FS UGV 0 B i 20 O B0 0 T S O O 50 G A (A

1S

daquinu jeinjonns ‘NS

(pouad sisfjeue Jeak Og)
suonendde peog)
axe—ajduis diy-g1 jus|enygfoa Aneqg

mﬂau
-
L Rt B T ] L mﬁ
2
»

-’ [ e e
mw j= | mm [T
o O = Uy e
\.nm.s —

r—

spuesnoyl ‘suoieddde peo|
a|xe—a(guis diy-g1 Juajennba jejo

Design chart for flexible pavements, p; = 2.5

[Y+] (AASHTO flexible-pavement design):( Y -Y) :Jsal

YA



G bl aransi (pad S Joaill

JLEA;\J\ bl,,\A L.i,,umﬁ A=Y

eﬁéh&\duw@éﬂ\jaw\ww‘@m@@)H\UA aw\u)@@m‘)ﬂaj
aranaill e slhara sl Ao (b jae Jee Cang Gl ddndais o 3 g olie slpall ClS o gu <3y hall

s

o e AV e )y il lida JIa% and pand () i G phal) e e jUae) L i e
Ofiea s 8 obaall Cay il Alae o3 Al ¢ Ll Apadandl Aaydal)

4 i) 8 daadial) oluall A3 5 (Surface drainage ) obell aband) iy patll
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Q=CIA (14-Y)

TSRt

(3G / ) (Flow rate) okl 42 -:Q

bl Gl dalas -: C

(bSa 3/ ) (Rainfall intensity) shall 285 -]

DSl adll Landy Al Aabiaall —; A

(o Ay b JSI il Jalacall (L6 ¢ Aliie bleboay dilide prhaud e ddlaiall (5 5iad Lanic
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% A Easting = Horizontal Distance x sin (azimuth) (Y-¥)
% A Northing = Horizontal Distance % cos (azimuth) (Y-7)
% Easting = easting B + A easting (€-¥)
&% Northing =Northing B + A northing (°-¥)
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Allowable error
Important area Less important area
(example : urban area) | Example :( rural area )
Measured distance | L= .+»++2] +.:Y m AL = . «++V[ +.+Ym
Measured angles A A=3+"Vn
A=1"Vn
Closer error €= Y14 Yom €=.1Y1+.Y'm

Where L= measured length,

A= angle closure error in second

n=number measured angles,
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Yo 08"/ Yo =0 o/ Y o
Add Y.+°¢ second for each angle :
New Angle is:-
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Least Square Method :
wAX =w L +Wv
X = (AT WA)™'AT WL (A-¥)
X: Unknown matrix
A :Jacobean/design matrix
L: Observation matrix

W: weight matrix

V :Variance matrix
Gl samall il g lELEA ja 2aaT 5 N g 38y Hlall o3g] Aalall Cld shiaall (e 3 jle AN Al
. lasall ciliaa) Lebus 31 all Jaalaall 5 lasall by 5 3l el Jle %Ly

The Jacobean/design Matrix A:

aF, 8F, aF, aF, aF, aF,
ad,  ody,  odx,  odv, adk,,  odv,
aF, 8F,  &F, aF, aF, aF,

ad,  édv, bk, adv,  adk,  B&dy,

8Fn E"'r:'. ‘E'F:'. ‘E"'r:'. ‘E'F:'. ‘E"'r:'.
3300 [Ea}'BDD} Gaan’ (aa};mu}' " Gamo (Ed;;SDD}
aF,, iF,, aF,, aF, aF,, 8F, .
a0 Ea.;g,-aw} G’ (Ed;;-wl}} © o G (Ed'_,'SDD}
18=16

Yl aae Jiay Cagtiall e v/
(Cllay) ) dilaall aae JiaysaeeYl 2e v/

F:- Distance between stations v

F(xl.,yl.,xj,yj):\/(X‘j—xl_)z-i-(yj—yi)z (3-¥)

-l Aabedl Jeal cilitia) 34

oy



claliaall s doaleaall Jlac )

Gl Jadl)
6F . xl' _xj
ox, 1J
6_F:y,-_y,- (V+-7)
oy, s
OF x;—X
Ox 1J
6_F . Y= Vi
v, J
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Taking the derivatives of the last equation:
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