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Abstract

Design of Agbet Taffoh Street Connected between
"" duar al jaladeh to tafoh"

Prepared By:
AMIR DARAGMEH JAFAR HAMDAN

Haitham abu sarhan

Supervisor:

Musab shaheen

The project aims to rehabilitate the road which connect , between " duar al
jaladeh to agbet tafoh " 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 we 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 Hebron city.

We will work on having the best solutions for the drain of rainwater through
appropriate slops and drainage 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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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

claliaall g dgaluad) Jlas Y

s dgaluall JlaeY) 1-2
dadia 1-1-2

Cre el g Calaa ) A jla s L mall s g Linaal s aphall Al )3 (pe Y (33 Hh avanaly oLl nie
Gou Y Al el s ) slaal) Bhliall 5 Ly ddapnall (3haliall o adi (o 4y 2520 Loy G bl s Juali ale)
do o ot g llhaiy) g culadaliil) g eVl g ol L sae duaraal jgal lie) cpa 3AY)
G WAL iy 5 Lgatans Jszas And ) Leilinia J1shal 5 481 Leilinia jUall Cilail 5 Lggle <l jlaul)
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oo s e 5 Alsh cuulie mae dee s ¥ e Sl Gkl e Culi 85 ey ga)Y)

sl 5 L1 Gyl apenat JaiSy i ALY peasally bl 3 gas Gaoball (81 5 il ) aranadl
Al At N Jal el e Cme (32 sk Al o Lealats 3 dpalisall Jlae Y1 (sl

Gllabadal) dad jo 1
(AdLasind) LeMaiv) Jlesi 2
Ayl dalua Jlesi 3

() a4

ALY sl 5
A Lalual) JLe) 6

Jai) Al Al 3 2-1-2

EJJ)AELG\)ACALS\);M&QMJA%}AM}&)H\ Jmmdaﬁjcmjusao:\ja:}\)ﬂ\ d)\ALJA
Gkl Jladll 5 a8 5l JSEN e oyl @l 5 dapalall ) g sa
A g¥) de DUatu) dAabwal) 3-1-2

O, Adle Jandl 3 5all (3 yhall dae Sl Y san Ly (3 phall 43 691 e SUain¥) Jlac V) (5 53
s aalin sf L ) cilasall 5 G ylall Aala®Y) dpaaY) 4 paad elld g Janll (3350 U8

L) Al (e Ledalaiind (S Al e glaal) ) A8ia¥l (3l Lebe anes il J saall 48 jaal IS
Gaohll ke s iy ol e JSUaall y il sall Al 50 ) Aila)) 5 giall Ay sall ) saall
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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

@Ltij\ obaall g JUaa¥l sbia iy il 44 3Y) il W}X&)&A}M\%&s}
.Qléa»‘?]\‘)\*@}&ﬁmwcﬁjd\gidh\]\}%ﬂ\

A ALY manal) 4-1-2
o o Y S sl dlee B

LY (e sbaa Gty gty LAY Gile shea (il Tay ¢y yall dliae Joc

il e 3t 0 Gl e (5 5a)) Al 2

& Y] glee 22y 3 sl (3 yhall dse rase Jec @

Dl 5 el S5 e Baae s Al (e 8353 sall Jraldll maen 185 3352 5all Guoball i) Jac
Aaaall Slea ddausl 59 Gy k) e 6 3ol uadill 28l dee a3 Can Jaaldill (o b e 5 JuBla
Ll

4ilgll) Lalwal) Jles¥) 5-1-2

Gloa 5 4 ) A ) alaliall o) oy asanail) Al ja 8 4a DU dalisall Jlae V) paany Ll aay

o2 Al e panadll Gl g maay i AY) cllabad) e by sl sl @l

5 i) sl HLia) Coagy LSl <l jlsall Calisig Ay b Aalial dalia) e gleal) 5 cillaladdl)
)

(Traverses) wlalaal) 2-2
dadial) 1-2-2

JSiy e glaa (il e i Cua Gl Lpany dlaie baghid de gene o 3ok s aliad)
L )l 5 (Open) z sl 5 (Closed) (laallS 32t Claana g Adlida Jeal aaly | juSia Uaa Lo ganan
<l e 5 (Loop) il s (Connecting )

A88Y) Ay gl ) 5 Adlsall (uld a1y g (Aaladl bl A0S Lalid) da glae Lalds (pe Jo gladl) o2 & &5 Caa
e sl sl clalidl 5 3kl 5 by daladl dalis clalaily dia g Cillaaall G

Ll (e Uail a5l @yl Aleny oLl sapaa Cilass (e 54 aliaall Jue (e a1} Caagll )
(GPS) Sl o 53 lgaua g oy Jalis 5l oliliall S (e ol () 55 38 da slae
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Cilaliad) § dalwd) Jae YY) Sl Jadl)

Cilalaal g1l 2-2-2
(Open Traverses) g.sidall aglaall 1-2-2-2

CLBIaY) e sl kil lay Caa( g o )JSAN Gl je alias JS o anYl 13a 3lhy
(1-2) JSEN b mmsa o LS Clilaay) Jaglan e Gm Al (il ey s

Known start point

Unknown end point

(Link traverse) (1-2)ad, Js&
(Closed Traverses) (il plaali2-2-2-2
fan s ¢ a Al JSall i e 3a) aae Cua e lilie aliaall 05K ¢ claliadl) e g 5ill 138
(YD Gile slae (il gy 5 SLEY) Gila slae (il
PRe s A
Glaall aliaall cany Gl iy gy dle y LY (e sbes Gtk G T 13,1
(2-2) Js&l 8 WS (closed loop traverse)

(closed loop traverse) cslaall aluad) (2-2) a8, Js&
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Cilaliad) § dalwd) Jae YY) Sl Jadl)

aliaall cany Liad clilaay) Glaglae Giinaa Cpithadly gl 5 GLEAY) (e glae Gilals & Tay 13,2
L ol ¢ 5l 1y (3-2) JSll & maase 585 (Closed traverses or link traverses) Gl
& sl 13 8 el

Known start point

known end point

( Closed traverse) claall aladll(3-2) ad, J8&

Gkl Jsb e cillaaall &) 65 (s dua ddle Uilaa 53 aliaall JS& G (4-2) JS&lg

#=107106.824
=105114.783
4=156940.862

Y=10502814 A
1

R0 L4 7 1od"

K=157872137 %=
Y= 104784575 Y=

FAE v R

! gop =00

12827

L0273 B4 L7858 448"

(Reference traverse ) g ssall (8 oulull) aliad) (S5 (4-2) o8 JS&

14
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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

el jal 3-2-2

a8y Adlsal) 5 281 4 ) 3l aa ) &5 Cam lasall B s ) &3 3 e il Jane el (1-2) Jsaall
5l s Adlise JS Q) e g )l ddase JS

Cillaadl) cilihin) sl Glad) i sy &3 il el il (1-2) Jsaa

Angle Back Occupied For Avg of angle coarse  distance

No. Sight Sight For(3)read
1 500 600 Stl 179 5844.6 600- St1  160.07
2 600 Stl St2 227 30 54 St1-St2  128.271
3 Stl St2 St3 174 32284 St2-St3  129.904
4 St2 St3 St4 168 42 28 St3-St4  175.504
5 St3 St4 St5 169 10 47.5 St4-St5 175.865
6 St4 St5 700 192 4 22.2 St5-700 185.332
7 St5 700 906 146 219.2 700-800 167.374

-l 38 LGN 400 i) cililany) cilua 4-2-2

{(2.1) &) e el Ja shall il jai¥) o o

AE
AZ (CL=C2) = 1N T T C oottt ettt ettt ettt en e, 2.1
(cl-c2)=tan AN+ (2.1
Example:
Az(600—500) = tan™ 157872.127 ~157906.121 _ . (ﬂ) +180 =84°2719.19"
104784.575—-104787.875 -33

(2.5)5(2.4)5(2.3)5(2.2)
A Easting (st 1) = Horizontal Distance (c1-st 1) x Sin (azimuth (c1-st 1))........ (2.2)
A Northing (st 1) = Horizontal Distance (c1-st 1) x Cos (azimuth (c1-st) ........ (2.3)
Easting (st 1) = Easting (c1) + A Easting (St1)........covviiiiiiiiiiiiin, (2.4)
Northing (st 1) =Northing (c1) + A Northing (St1)...........coiviiiiiiiiiiinn.. (2.5)

15



Cilaliad) 5 dualadl Jae Y S il

(2-2) Jsaall & i se 9 LS o3lef daia gall c¥alaall aladinly daaiadl) je ClfaaY) il a3 8

Station Easting (m) Northing (m)
1 157744.461 104772.134
2 157647.829 104858.946
3 157506.706 104963.289
4 157356.610 105033.874
5 157177.075 105079.856

Janiadl ye eyl (2-2) Je

o2 Gan (3-2)dsall s GPS (e AT & dagmia 5 daslee Clilaa) o lelyy aliadll i &5 2l
: Q\.ﬂ\h}!\

GPS ddau) 5 33 salall Llad) cililas) (3-2) Jdssa

Station # Easting Northing
500 157744.461 104787.875
600 157647.829 104784.575
700 157506.706 105114.783
800 157356.610 105092.914

(Reduction of Errors) gléaall sUaiY) muauas 5-2-2
slgie sUbdY) £ gl Cpa dad) Slia
ya ) g JSpai are Uk 1-5-2-2

Gl Jae g dane IS ( caia )l ddaae (358 Lalad bl Jlea S i ade e 3ol s g
Lo g o aainy Uadll a5 leall 58 pe aige aand el e g ging o (S Caalacill 1385 Sleall
O a3l o5 cadal) 48y ey cadudll Ly il 2 sy Sleall dals dpe i e s Slead)
~#5 (Total Station Lieca TC605) ¢ 53 (e 4lalill ddasall Slea s aa l dilee A arsivudll jlgall
(IS L leall aa b eUady)

. 5" =angular error &) 3V 8 Uaall ]

_+3 mm + 2ppm = distance error 4l i tasll 2

. ouSlad) S pad ae bd 2-5-2-2

Slo USlall g g dind (53 gaca yall Alanall (358 Lol GuSlal) Sy e (e Ut 13a Ly
e AL L shad (Glbail e Jay 1368 Ada gume 88Y) uSlall Ao l@ () K35 Janially 33 g yall ALl
g )il shal uSlall S pai aae Und iy Cum (uSlall 38 5l a2 Und cind (S el g uSlall S 5a
L oeaY)
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Cilaliad) 5 dualadl Jae Y S il

. (Target Centering ) 4 i) sUadj 3-5-2-2
. ?L\]_:‘A..)S.IM\ (KYY J#))ébﬁd&gﬁl&”&s@}&h&b;&;&“b&)
Laub of i G5l i e Lo Jpeaall o 15 el COlalaa o3a

3mm + 2ppm=a, b

. (Error in Distances) ciéluall b sUad¥) 4-5-2-2

2(2.6) Aadl e el clilusall i oUadY) Cilsa oy

op = \/((Ti)z +(0,)% +@% + (DXBPPM)? e (2.6)

Aliall Al 3 Uadl 1o
el s sl o

. wsu\wj@&;l\ : Oy
. el COlklas 1, b

bl 3 eUadY) sl e Jla

129.904 m=( 2-1)idasal) ¢y Lo Auliall Zilsal

op = \/(ai)z +(o,)? +a’ + (D xbppm)?

o =+/(0.002)2 +(0.002) +(0.003)2 + (129.904 x 0.000002)2 = 0.00413m

(4-2) U5l 8 daia ge Ailise JS 8 Ladl) Hlaie 5 cildasiall G e 5 jial) Clilsall Jaxa

Ailse S 8 Uadll laie g cldasiall G Be 5 jiall Cililsal) Jaxa (4-2) Jsia

Line Distance(m) o (m)
600-1 127.342 .00513
1-2 129.826 00461
2-3 175.450 .00503
3-4 165.806 .00402
4-5 185.240 .00361
5-700 78.376 00472
700-800 167.36 .00173
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Cilaliad) 5 dualadl Jae Y S il

s all el 8 - pensall Undll s (5-2) Jsaalls

Ay padl ddall b4 - sansal Uad) o8 (5-2)a8 5 Jgan

Allowable error
Important area Less important area
(example : urban area) (Example : rural area )
Measured distance AL=.0005I +.03 m AL =.00071 +.03m
Measured angles A =60"Vn A=90"Vn
Closer error €= 00063 [ +.20m €=.0009 ¥, I+.20m

Where L= measured length, A=angle closure error in second
n=number of measured angles,

. (Instrument Centering Error) J4all cégall hual) & Uadl) 5.5.2-2
DA L) e il Baladly ()5S sl 13a

.(The Quality of Instrument ) Jleall 48y =
. ( The Quality of Tripod) Jeall 43y =
.(The Skill of the Observer) Jal! e Joxy s aal )13 jlee ®

2 Ll (bl A slhdd) 6-5-2-2
O Llg 5l g ellad¥) la Gl ALalLal dlasdl) Slea s da sl dlee 8 aadiidll Sleall o

reb Lo o il aa) s Uad e Lgaan

Pointing Errors 4s sill 8 eladl =

Reading Errors ss) il 8 skl =
2(2.8) A8l (38 5 Al (Sl (0 Lagie gl Uadll
o G
Bel il g 4 i) e gl Uadll 5o - Opr
ALzl dasall Jlea oo gl Uasl) ; 9o

oSl Gl e o
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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

1O o 63t Ll s 3l ] Ly 5 A ¢ S5 U 13a B

apr A .(2.9)

s cldlay) b slbdY) maal 6-2-2

leie aliaal) Cililas) memail 45 Hla (e ST i
1) Least Square Method. (By Adjust program).

2) Bowditch Method.

Saldl 8 Juadilly A 50 (Bow ditch Rule) Astll 28 jlall aladinls b gy aliaal) musad; Liad adl
¥ Akl e adiag 3 5 (Adjust) st s eUadl) maail Laluall sl ) aal Lieadiul 43 (1) A8,
badl 848 sae e
Least Square Method 1-6-2-2
A 1) Aalaal)

X = (AT A)il AT L (210)

X: Unknown matrix
A: Jacobean matrix
L: Observation matrix

V: Variance matrix

@mmqﬁéﬁjﬁﬁ\ nJ@J:\.AL’J\ QUM\L}GB‘)L\Q (210)&3@\@4&}4&\ @uaj\j
Lebon 315l Jalaall 5 laaal 3 Lty 3 ) el il e loliy il giumall (il g cliisal
- (el cldlaal)
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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

The Jacobean Matrix A:

i i
oF, OF, OF, or, oF, oF,
odx, ody, odx, ody, odx, , ody, ,
ok, oF, oF, o/ oF, oF,
odx, ody, odx, ody, odx, ody, ,
aF 24 6F24 24 24 24 24
(adxl ) (adyl) ( X, ) (adyz ) (6dx ) (6dy11)
( 25) ( 25) ( 25) ( 25) ............ ( 25) ( 25)
l adyl 2 adyz adxll adyll
L J25*22

Distance observation equation 2-6-2-2

F (% Y5 X5 Y;) +V = = %)+ (Y, —v,)° (2.11)

Linearization:

Taking the derivatives of last equation:

oF _X%7%
OX; 1J
i: YiiYj
L
OX; 1J
oF _ Y~V
o, 1

20



Cilaliad) g dalusall Jlee ¥ ) Jaadl)

Angle observation equation 3-6-2-2

6+V = Az, — Az,

Xf _Xi _tan_lu+D

yf - yi yb - yi .......................................................... (212)

O+V =tan?

Taking the derivatives of the last equation:

a_F: yi_Yb _yi_yf
OX. IB? IF?

OF X=X X —X
oy, B2 IF’

The Observation Matrix L:

CRF
F,—-F,
F—F,
L=| P Fa [dx, |
dy,
M dx4
Fos— I:250 vou dy4
The Unknowns Matrix X: X=|:
] ) dxi1
The Variance Matrix V: q
Y11
= - 22<1
Vl
V2
VS
V =
V24
V25
L 25«1
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Cilaliad) 5 dualadl Jae Y S il

:(Yo, Xo) Jall ddec 8 Alaia) aiiS daniadll yue laaY) aladind o5 a8l

;) 7-2-2
: Aailil) pUadY) b
Angular error =00 00 30.4"
s ol Jals cplandd Jd daliall 5 00 alkas 8 A gl Undl) daus o Cag el (1
(4-2) &) U2 e 60*Y (n)
L 00° "2 38745 = Uie 5 ya b dn sensall Uil s S8
Al e Uadl das 5 A5 (40 JB) ( Angular error W1 of sedas

duadll e slaic YU(Adjust) gl x aladinl (least square) 4a b e clluall ¢ ja) 2
Clel a5 (6-2) dsaall (& 58 LS cllaa D 4l iliall cailS (3-6-2-2) 5(2-6-2-2) 5(1-6-2-2)
(8-2)5(7-2) Usaall b daria ge danaall i) e slaie YU dasadl)

Station Easting (m) Northing ( m) Std Dev Nth Std Dev Est
1 157744.461 104772.130 0.0109 0.0109
2 157647.824 104858.939 0.0159 0.0162
3 157506.699 104963.270 0.0202 0.0212
4 157356.602 105033.852 0.0182 0.0190
5 157177.069 105079.847 0.0072 0.0097

Alae JS 34831 laie  Aasaall cliluall (7-2)d siad)

Line Distance(m) fo (m)
1-600 128.271 0.0107

2-1 129.826 0.0096

3-2 175.450 0.0102

4-3 165.806 0.0085

5-4 185.240 0.0078

700-5 78.376 0.0097
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Cilaliad) g dalusall Jlee ¥ ) Jaadl)

Bag) 3 JS (B A8 )sia s Aaaadll U5 1 (8-2)d 52

Angle Back Occupied For Angle S”
No. Sight Sight
1 500 600 Stl 179 58 37 17.5
2 600 Stl St2 227 30 3 20
3 Stl St2 St3 174 32 30 17.1
4 St2 St3 St4 168 42 37 21.0
5 St3 St4 St5 169 11 5 22.0
6 St4 St5 700 192 4 37 16.2
7 St5 700 906 146 2 50 17.5

:( Adjust) J) el (e adle Ulias (o3 (Least square) s b s
Number of Control Stations =4
Number of Unknown Stations =5
Number of Distance observations = 6
Number of Angle observations =7
Iterations = 2
Redundancies = 3
Reference Variance = 5.203
Reference so = +2.3
Failed to pass X? test at 95.0% significance level!
X? lower value = 0.22
X% upper value = 9.35

X% upper value = 9.35
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) e st 8l (3 48 yad el ally padd ashy o) sa s s atal) aLdal) A8y jhay ) o
Gl bl e g aaliiall 3 5l sladly il jlaad) ae iy s La ) glaty (anad) o 585 5 Lgidamy (Baus Cus
(AT bl dae alagY Al Aalee 22405035 &5 (e g LD 3l dLlaal)

Ll Lgilaley el sguad @13 5l jlad) e 8 (69 45, Hhall aladii) Jaadls Cogu aily JSAIL juaall (g
pseaiy a5 eal N Zliad ) 5 ,AY) 48 Hhall
Gkl sl Ao 15 JS) dapenai sale) 7 i)l ookl o il jall slass o (1-5) Jsaadls

& 5l e el IS LSl a3 Jans i (p(2-5) a5, 50 IS Slanil 3 5

dapaai sale] 7 i) Gkl e LS jall Janiz(1-5) dsss

Type of care

From To Number Passenger  2-axle 3-axle

of cars
07:00 07:15 98 86 6 6
07:15 07:30 100 89 8 3
07:30 07:45 101 91 5 5
07:45 08:00 107 98 6 3
Sk 08:00 08:15 84 76 6 2
08:15 08:30 85 74 8 3
08:30 08:45 90 80 7 3
08:45 09:00 93 85 6 2
09:00 09:15 86 78 5 3
09:15 09:30 88 76 9 3
09:30 09:45 82 74 5 3
09:45 10:00 78 72 4 2
10:00 10:15 79 70 6 3
10:15 10:30 80 72 7 1
10:30 10:45 85 73 9 3
10:45 11:00 80 70 8 2
11:00 11:15 66 55 9 2
11:15 11:30 64 57 6 1
11:30 11:45 71 61 7 3
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11:45 12:00 77 67 8 2
12:00 12:15 99 90 7 2
12:15 12:30 105 95 7 3
12:30 12:45 94 83 6 5
12:45 13:00 88 80 6 2
13:00 13:15 95 85 8 2
13:15 13:30 99 89 8 2
13:30 13:45 102 92 6 4
13:45 14:00 107 94 10 3
07:15 07:30 102 93 6 3
07:30 07:45 102 95 5 2
07:45 08:00 114 103 8 3
08:00 08:15 89 80 4 5
08:15 08:30 85 73 9 3
08:30 08:45 86 72 11 3
Monday ~ 08:45  09:00 86 75 8 3
09:00 09:15 83 73 9 2
09:15 09:30 81 71 7 3
09:30 09:45 82 72 8 2
09:45 10:00 86 74 g 3
10:00 10:15 79 70 6 3
10:15 10:30 74 67 5 2
10:30 10:45 69 63 5 1
10:45 11:00 67 60 6 1
11:00 11:15 64 57 5 2
11:15 11:30 68 59 7 2
11:30 11:45 66 58 6 2
11:45 12:00 67 61 5 1
12:00 12:15 66 60 4 2
12:15 12:30 68 58 8 2
12:30 12:45 74 62 9 3
12:45 13:00 77 65 9 3

64



DAl SISy g pall aa el Jadll
07:15 07:30 110 91 8 11
07:30 07:45 111 94 9 8
07:45 08:00 112 97 7 8
08:00 08:15 90 77 8 5
08:15 08:30 95 79 9 7
08:30 08:45 98 81 10 7
08:45 09:00 102 83 9 10
09:00 09:15 87 73 9 5
09:15 09:30 83 71 8 4
09:30 09:45 79 69 7 3
09:45 10:00 75 67 6 2
10:00 10:15 75 65 5 5
10:15 10:30 70 62 5 3
10:30 10:45 67 58 6 3

Tuesday 10:45 11:00 66 57 7 2
11:00 11:15 68 59 7 2

11:15 11:30 66 58 7 1

11:30 11:45 73 63 8 2

11:45 12:00 75 64 8 3

12:00 12:15 95 87 7 1

12:15 12:30 97 89 6 2

12:30 12:45 103 94 7 2

12:45 13:00 107 97 7 3

13:00 13:15 100 90 8 2

13:15 13:30 95 85 g 1

13:30 13:45 94 84 9 1

13:45 14:00 91 81 8 2

07:15 07:30 100 86 7 7

07:30  07:45 107 90 7 10

07:45 08:00 120 100 7 13

T 08:00 08:15 97 87 6 4
08:15 08:30 97 84 10 3

08:30 08:45 95 83 10 2
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08:45  09:00 100 88 9 3
09:00  09:15 95 81 9 5
09:15  09:30 87 77 6 4
09:30  09:45 87 75 9 3
09:45  10:00 80 70 7 3
10:00  10:15 80 67 9 4
10:15  10:30 74 65 7 2
10:30  10:45 74 64 9 1
10:45  11:00 72 62 8 2
11:00  11:15 69 60 8 1
11:15  11:30 70 58 9 3
11:30  11:45 62 55 6 1
11:45  12:00 76 64 9 3
12:00  12:15 73 66 5 2
12:15  12:30 73 65 6 2
12:30  12:45 78 67 9 2
12:45  13:00 81 72 6 3
13:00  13:15 93 82 9 2
13:15  13:30 95 85 8 2
13:30  13:45 77 86 6 3
13:45 14:00 96 88 6 2
07:15  07:30 102 90 6 6
07:30  07:45 106 97 5 4
07:45  08:00 113 103 8 2
08:00  08:15 95 85 7 3
08:15  08:30 89 80 7 2
08:30  08:45 86 75 7 4

Thursday ~ 08:45  09:00 82 73 7 2
09:00  09:15 83 74 7 2
09:15  09:30 80 70 9 1
09:30  09:45 78 67 9 2
09:45  10:00 73 64 8 1
10:00  10:15 71 62 7 2
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10:15 10:30 68 60 6 2
10:30 10:45 71 62 7 2
10:45 11:00 75 65 7 3
11:00 11:15 79 70 5 4
11:15 11:30 85 75 7 3
11:30 11:45 86 76 6 4
11:45 12:00 91 80 6 5
12:00 12:15 99 87 7 5
12:15 12:30 100 90 7 3
12:30 12:45 103 92 7 4
12:45 13:00 106 94 7 5
07:15 07:30 61 50 9 2
07:30 07:45 57 45 11 1
07:45 08:00 59 52 6 1
08:00 08:15 64 58 6 0
08:15 08:30 62 55 6 1
08:30 08:45 59 50 7 2
08:45 09:00 56 48 6 2
09:00 09:15 50 45 4 1
09:15 09:30 45 40 5 0
09:30 09:45 48 42 6 0
09:45 10:00 51 45 6 0
10:00 10:15 51 43 7 1
10:15 10:30 53 45 8 0
10:30 10:45 56 46 9 1

Friday 10:45 11:00 54 47 6 1
11:00 11:15 72 60 8 4
11:15 11:30 78 70 5 3
11:30 11:45 73 63 8 2
11:45 12:00 57 48 7 2
12:00 12:15 65 55 7 3
12:15 12:30 70 60 8 2
12:30 12:45 76 65 9 2
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12:45 13:00 81 70 8 3
13:00 13:15 73 65 7 1
13:15 13:30 70 60 10 0
13:30 13:45 64 55 8 1
13:45 14:00 56 50 6 0
07:15 07:30 91 83 5 3
07:30 07:45 105 95 8 2
07:45 08:00 107 101 5 1
08:00 08:15 86 75 6 5
08:15 08:30 86 77 6 3
08:30 08:45 80 73 5 2
08:45 09:00 89 80 5 4
09:00 09:15 73 63 7 3
09:15 09:30 73 64 6 3
09:30 09:45 75 67 5 3
09:45 10:00 75 66 6 3
10:00 10:15 66 56 8 2
10:15 10:30 70 60 7 3
10:30 10:45 65 57 6 2

Saturday 10:45 11:00 75 67 5 3
11:00 11:15 73 63 9 1
11:15 11:30 67 58 6 3
11:30 11:45 68 60 7 1
11:45 12:00 74 63 8 3
12:00 12:15 83 75 6 2
12:15 12:30 89 77 8 4
12:30 12:45 96 85 9 2
12:45 13:00 95 83 11 1
13:00 13:15 100 86 10 4
13:15 13:30 99 88 9 2
13:30 13:45 96 85 9 2
13:45 14:00 85 76 8 1
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g s Aol J LS pall dae Ja i 1(2-5)d s>

Ao lu J<0 @ils yal) dae Jau gia

3-axle 2-axle Passenger AR
11 26 236 Y
10 28 196 iy
16 30 235 kp k|
14 31 222 elay Y
13 28 237 el
5 29 133 4zaall
10 28 217 Cadl

g i alae aladinly LS LS yall (e ae ) Ll a3 a1y(2-5) Jsaall 3 jedas ) il sheall (o
2(3-5)Jd sl 3 LS cpdandd 6 daial) A )Y Cliial sall

A0 )Y) bl sall 1 5 LS yall £ 53 cBllra 1(3-5)d 90>

Type of care Factor
Passenger 1
2-axle 25
3-axle 3

ol

3

(1).n(3 x Slalill dae + 2.5 x Slaldl 2e 4+ 1 x 3 ppall Gl 2ae) = S GUS jall 22

&) Y 7/(1%(295+316+276+309+302+315+213 )) = 5 jsiaall il jlsudl
5 yhan 5 o 280.43 =

(3) et 7 /3 % (28+26+28+30+31+28+29) = <ulialil)
Aaligh.7 =

(A) e 7/2.5x (10+11+10+16+14+13+5) = <lallll
.0ab 282 =

(5) et 289.43+85.7428.2 = Aall 3 jrall &l jludl 2ae Jas gia

B pua s )l 403.33 =
()it 24 x403.33 =ADT A (o5l Hsall Jaea
st/ 30 9679.92 =
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salall & Ldteed) 0S5 s i) 5 sl ) g pall anad U5 Lgba 25 (o jlasal) e s ie
2.5 s dalras (casall )5 all Jame i oy s A (e DA
(7)ot 2.5%9679.92 =41 20 s e 2 gastll g all Jara
s/ 30w 24199.8 =
DAl paa Jliie) Aiadla s 0l Clelu (& ClS jall 2ae (e 4883 Claslea 5 ade an
K a8 e 3015 (10.07 — 0.12) osbast danill 038 5 asall )5 el Jaza (e disi (5 sy apanaill
2(8) Aalaall (4e sala] (S apanailly Lada oty Sl delill LS yall )5 pe Jane (i Sl
(€23 T =il Hsoall Jara xD xk = D.H.V miniaaesill delull & GUS jall dae
24199.8x0.070x0.55=
Acls /8w 931.7=
24199.8x0 .12x0.60= D.H.V max
Aclu/ 3L 17424 =

Ll DK o 1(4-5)d s8>

Normal Rang of values

Facility Type K-Factor D-Factor
Rural 0.15-0.25 0.65-0.80
Suburban 0.12-0.15 0.55-0.65
Urban: 0.07-0.12 0.55-0.60
Radial Route
Circumferential Route 0.07-0.12 0.50-0.55

SV Al Gkl A e e il LS all e ol dgaranaill delud) 3 LS all 230 s 2543 Layg
Uiy pla SO (e 335 0l (e ) IS 5all i o (5l 038 (o dgaiall LS yal) 481y 5 43a | 3y plll oa
S LS all 320 (0 P 65 Aty (555 Ledl 2355 Ll axiall (350l (30 Sy Shoss

1742.4%8 = b asasancill acludl 3 S S 230 (0 Al aloanall (oS5 Gl
1400 =
850 5 st (3l Faasaadl Aand) slalic ) o5 48 A A, (e ok (A s B 3Lk () Lay
Rigna A DA o e 1 S el (0 230 ol (e 5 e Lpaparall A o Can | Al /5l
saladl Ca gl camide b JMa
1(10) a8 48dNally (Laxi(Nipg) el Ains (9 pdiall & LS sl lagias) 4 sllaall sl s2e )
araaill Zaad) / DUHLV ZNG0u oo (10).
850 / 1400 =
sl S 8 e 2 =
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Cua (peak hour factor)w ams Gaxi Jae el s dpapaaill delud) 8 5 all aaa (e 48
(1) 8 Alslaal) 8 daaia sall A85ally Jany

m ces cec ses saen (11)
Slasl) oLl aread Aol IS 8488215 JS) dgia 3 5 il 5 LS jall sae G AR (1-5) JSa Jig
2 Jefxie (8:15-7:15) 5yl 8 (558555, Aol o niall L dad Jef JMA o W Gaty G

hourly volume

PHF =

120
1100
-‘—180
3 60
I
4 40
< 20
0 !
IR B ol A N N N T T ol
URPr WRORWRORWRPOORERENNNOLLE WA
e A R L O e L~ el =Rl el O~ e el N LS
baIebER bbb SR I R ENRER YR Eh
3 & 8 & EH voorurprpNvaNnnPE  BH
w B w B w B
o un o un o un
488115 JS e
-2 il aand A885- 15 S die 31 5 5l 5 LS el dae G A8DMRI(1-5) JLAY
-; gl 488155 i S
_ 14
PHEE S e e e e e e e e —————— (12)
4 x vm15
392
PHF= =0.852
4x115

:(8:15-7:15)5 5,3 delu A 3ads 155 58 J< 38 Jaray Hg pall ana im0 (5-5) Jsaall

oMl el 4 A88s-15 558 JSI @30l Joaeay g el ana (5-5)d g2

Time Interval Volume for Time Interval
(vehs)
07:15-07:30 100
07:30-07:45 101
07:45-08:00 107
08:00-08:15 84
07:15-08:15 > =392
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sbluall 3-2-3-6
Gl Jaall e Jpeanll oy 4ty lilaall 5oal dad ga puSall o 85l (e pui
el dad s 5ol laia g A8l (L o puasall iniall Bole (50 5 A paill die Riall b 2le 2.5 31 5aY
oSy o e ) T mie B all Bulay 8 (S 38 VS (a1 e Laate sl Gl laliall
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Dsaall adaly ia e s Jae el A 3 Gulen pus s i iniall aaiai Jae g Allall a3
b 138 5 Jual) Ak aa oda adalill ddads & s el ) el ) 50 5 (OUR)) sa) E8Y)
50 A 0 A8l mia (415 (7-6) 5(6-6) JSiY1 5, 4de CBR J) dadd 381 0% (521 nidl)

oSl 5 4 il A e JST A sladll

i) sl Jaall/ Ayl aie L3all 10,1 (3138Y Carasall Jeall )=(CBR) Lty sillS (e s
- %100%( dpuls diel 31 2V

Sl 5 3 il Ao (e S CBR 5 i) a8 (1 (6-6) 5(5-6) Jslaall

il i) Gy jum56 i il 3 5,8 Capaall Janl (i B83Mall 1(5-6) Jsiad

(mm) Joall AdGal dasladl Jaall 4o gladll Jaaad 2my CB.R
Al (div) kg/cm2  Aesladl s %
kg/cm2
0 0 0.5
0.5 15 1.94
1 45 5.82
15 85 10.99
2 145 18.76
2.5 70.35 260 33.64 33.64 47.81%
3 350 45.28
4 405 52.40
5 105.35 465 60.13 61.10 58.00%
6 510 65.99
7 565 73.12
8 605 78.28
9 645 83.45
10 675 87.34
100
a0
} 80 et
%
N 70 /”
£ e
L % L~
B 50

ol S
20 /
10 /

B 8 10 12
mm Al

2l Al A 556 vie AlLaall sl B e (el e 5 sl G isiall 3(6-6) JSA
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i yeall s gadll 3y yall LAY avansl Ol Jaadl)

oSl Al & i 56 vie AN G pal Gl Jaall g 48311 2(6-6) g

ol A glaall Jaadl A glaall Jamd ey CBR
(mm) DAl i) (div) kg/cm?2 Ao giall i %
kg/cm2
0 0 0.00 )
0.5 65 8.41
1 150 19.40
15 225 29.10
2 350 45.26
2.5 7.35 560 72.42 72.42 68.75%
3 680 87.94
4 890 115.10
5 105.35 980 126.74 126.35 120%
6 1110 143.55
7 1260 162.95
8 1460 188.82
9 1600 206.92
10 1715 221.80
250.00

150.00 /
100.00 /
50.00 /
0.00
0] 2 4 B a8 10 12
mm sl

kg /em 2 4a gliali

o sSel) Ai) 4y m 56 i Abaall 5l o o (sl e 5 0 (s il (7-6) JSI
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Al Aa ) asaaill AASHTO 48yl gL al dua
(Equivalent Accumulated 18,000 Ib Single Axle Load) ESAL <lwsa 1-4-6

pranaill dilan 5 53 e dadgiall 5 all Jlaad s alaal Clily 0 55 G cang B b Gl arenal 2ie
(00 aan) Bl Juadll (e g 5 piall (3 5k e daBl gl 5 yall alaad 381 25585 (5 5hall ALy

J‘)SAJ‘MZE\SAMM\ L]

o se die Caua 815 iy 3y ) gme e ol Joa il e 3 ey saal (8IS Jaall o jay
el g gl it 8 ed) ) gaal) s Ay Ll T glise 48 2080

‘_Q\SAX\ J}MM dA; dALi.« [ ]

S Omme Caay o S ) Lggd e 50 JS il Do 58 Le S 5al ) gaall Jead (IS Jalaall
OIS e 230 fe el Q5 )l e ol el (5 snall Jan) 5 e diany (3 Al
Clisk 40a o i) alys Cia ) Ak 400y Al sl Al Chua )l Jsas A g2 @A) Jaal)
(G g pall @ld) syl @kl (PT) Sledll deasldl (5 5ima 585 (SN) ALY &80 Caua )l
Jala) 451 y) degdll Lainy 2,00 "bsbuse (dasiall el @l3) 4l ddaall 3kl 2.5 sbee
il 33 sad Ll 5042 o et 7l % 8 8he Cia )l 345 (e olgBY) aay Caapl) Alla (5 i
15l e g s gl Jand o oalll U g Qa5 53 Aled B 40 o s (5 5hn JB & duiledl) Aol
Celiay sale) o AdarillS Aapal) laal)
(0l s

PSI= present Serviceability index
(Y e Jaiiis 5 N 0 (e leiad 2 5) 55

.(Initial serviceability index (pi) & terminal serviceability index (Pt)

suall Gy LI Pj =45

for lower class ) s siuall Sxie 3kl 2 5 (for major highway) 4w )l 3okl Pt=2.5
.(highway

1(6.1) Adlaall b daaa sa Ciua N Ala (5 sine Jala ZA1) el

APSIEPI-Pt=4.5-2. 52 (6.1)



A piall il gadll 5 (5 plall LAY pvarsil Sl Jadl)

Juaa¥ L) Clalaall af alaainlys (iss sLS 80000) Jbs18000 o liiad oulidl) ) gadll Ll

Canen lican cagll 5gsal anny saill Jabaal bauiy Baasanaill 353 JBA ol e e ) sladl)

Gkl e (S casaaill Jaall dad Gl 21 dpaganall 5 jlall & JEl LS e A LS Sl ¢ 53
(6.2) A83al)

ESAL = f; xG; x AADT x365x N; X fr i (6.2)

Equivalent Accumulated 18,000 Ib Single Axle Load: ESAL.:
fg. design lane factor.

Gy growth factor.

AADT: first year annual average daily traffic.

N; : number of axles on each vehicle.

fe : load equivalency factor

(7-6)J 52l (s fg 4l o J sl iy

a5l el (& LS el A 1 (7-6) Jg>
Number Of Traffic Lanes Percentage Truck in Design Lane(%)

( Two Directions)

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

fda—‘ﬂshﬂeﬁ\dsgf‘—’wd‘)uﬂﬁw‘ﬁuyw&g;ﬁwa\ﬁ\@)ﬂ\u\o
(fd = 509%) ¢sS8 GBlad) Jsandl (e 2 a8 1 AL

(8-6)J 522l (e 4ile J anl) 2 (GF ) growth factor 4ed Ll e
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( Growth factor) seill Jalza:(8-6) J gl

Design Annual Growth Rate (%)
period No. 2 4 5 6 7 8 10
years growth

1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

2 2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.10
3 3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31
4 4.0 4.12 4.25 431 4.37 4.44 4.51 4.64
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11
6 6.0 6.31 6.63 6.80 6.98 7.15 7.34 7.72
7 7.0 7.43 7.90 8.14 8.39 8.65 8.92 9.49
8 8.0 8.58 9.21 9.55 9.90 10.26 10.64 11.44
9 9.0 9.75 10.58 11.03 11.49 11.98 12.49 13.58

10 10.0 10.95 12.01 12.58 13.18 13.82 14.49 15.94
11 11.0 12.17  13.49 14.21 14.97 15.78 16.65 18.53
12 12.0 1341  15.03 15.92 16.87 17.89 18.98 21.38
13 13.0 14.68  16.63 17.71 18.88 20.14 21.50 24.52
14 14.0 1597 18.29 19.16 21.01 22.55 24.21 27.97
15 15.0 17.29  20.02 22.58 23.28 25.13 27.15 31.77
16 16.0 18.64 21.82 23.66 25.67 27.89 30.32 35.95
17 17.0 20.01 23.70 25.84 2.21 30.48 33.75 40.55
18 18.0 2141  25.65 28.13 30.91 34.00 37.45 45.60
19 19.0 22.84  27.67 30.54 33.76 37.38 41.45 51.16
20 20.0 2430 29.78 33.06 36.79 41.00 45.76 57.28
25 25.0 32.03 4165 47.73 51.86 63.25 73.11 98.35
30 30.0 40.57  56.08 66.44 79.05 9446 11328 164.49
35 35.0 49.99  73.65 90.32 11143 13824 17232 271.02

53 A @B 5y Sloiiase 41w 20 Jsale 258 Bl dnSlea o liie] e 2 Ga b gl avanai )
(Gr) =29.78% i ()5S 40 4y 5l

= (aa) gl o sll SN LS ) 22 a i) (2-5) ad) sl ama Jsis e 2358 AADT Ll
s/ 8o 7584

LS el 155y Ll Jlaa) e Jgamnll o5 ednld Jeal ) el 0l 5sh Jysnd oy olld 2
(10-6) 5 (9-6) Jslaadl (e Aol JSI S jall dae Lo gia g
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Gross Axle Load

KN

4.45
8.9
13.35
17.8
22.25
26.7
31.15
35.6
40.0
44.5
48.9
53.4
57.8
62.3
66.7
71.2
75.6
80.0
84.5
89.0
93.4
97.8
102.3
106.8
111.2
115.6
120.0
124.5
129.0
133.5
138.0
142.3

(Load Equivalency factor) dwtd Jual ) LS yall ol 55l Ji s 2(9-6) Jsa

Ib

1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
11,000
12,000
13,000
14,000
15,000
16,000
17,000
18,000
19,000
20,000
21,000
22,000
23,000
24,000
25,000
26,000
27,000
28,000
29,000
30,000
31,000
32,000

Load Equivalency

factor
Single Tandem
Axle Axle
0.00002
0.00018
0.00072
0.00209
0.00500
0.01043
0.01960
0.03430
0.0562
0.0877 0.00688
0.1311 0.01008
0.189 0.0144
0.264 0.0199
0.360 0.0270
0.478 0.0360
0.623 0.0472
0.796 0.0608
1.00 0.0773
1.24 0.0971
151 0.1206
1.83 0.148
2.18 0.180
2.58 0.217
3.03 0.260
3.53 0.308
4.09 0.364
4,71 0.426
5.39 0.495
6.14 0.572
6.97 0.658
7.88 0.753
8.88 0.857

92

Gross Axle
Load

KN

182.5
187.0
191.3
195.7
200.0
204.5
209.0
213.5
218.0
222.4
226.8
231.3
235.7
240.2
244.6
249.0
253.5
258.0
262.5
267.0
271.3
275.8
280.2
284.5
289.0
293.5
298.0
302.5
307.0
311.5
316.0
320.0

Ib

41,000
42,000
43,000
44,000
45,000
46,000
47,000
48,000
49,000
50,000
51,000
52,000
53,000
54,000
55,000
56,000
57,000
58,000
59,000
60,000
61,000
62,000
63,000
64,000
65,000
66,000
67,000
68,000
69,000
70,000
71,000
72,000

Load Equivalency

Single
Axle
23.27
25.64
28.22
31.00
34.00
37.24
40.74
44.50
48.54
52.88

factor
Tandem
Axle
2.29
2.51
2.75
3.00
3.27
3.55
3.85
4.17
451
4.86
5.23
5.63
6.04
6.47
6.93
7.41
7.92
8.45
9.01
9.59
10.20
10.84
11.52
12.22
12.96
13.73
14.54
15.38
16.26
17.19
18.15
19.16



A piall il gadll 5 (5 plall LAY pvarsil Sl Jadl)

146.8 33,000 9.98 0.971 325.0 73,000 20.22
151.2 34,000 11.18 1.095 329.0 74,000 21.32
155.7 35,000 12.5 1.23 333.5 75,000 22.47
160.0 36,000 13.93 1.38 338.0 76,000 23.66
1645 37,000 15.50 1.53 3425 77,000 24.91
169.0 38,000 12.20 1.70 347.0 78,000 26.22
1735 39,000 19.06 1.89 351.5 79,000 27.58
178.0 40,000 21.08 2.08 365.0 80,000 28.99

Aol IS b jall A g LS ) dae Lo i 1(10-6) Jssa
Ael JST LS ) dae Lo gia

3-axle 2-axle Passenger ALY
10 28 297 LAV
11 14 316 Y|
10 28 276 Sy
16 30 315 ¢ iDL
14 31 302 slaa NI
13 28 317 el
5 20 213 daaall
11 29 291 Jau gial)

3.32 8.76 87.92 (Yo) oS 232} (3a Ay gial) Al

25\6_ls (10056) OS5 (e sall s el Jama e (el pan )Gibud) Jaadll (o J gl &5 Ll

e Passenger cars ( 10 kN / axle) = 87.92%
e 2-axle single-unit busses ( 100 kN / axle) = 8.76%
e 3-axle single-unit trucks (110 kN / axle) =3.32%

Jstaall e Jlaa¥ oda e Juandl 2ty g s Jlaal ) cljad) o 5ol Qo st iy @13 asy
(interpolation) slaaiul da,Lul)

v’ Load equivalency factor for a cars (fgan) = 0.0003135 (single axle)

v Load equivalency factor for a busses (fe2.axiey) = 0.198089 (tandem axle)

v" Load equivalency factor for a trucks (fE-axie)) = 0.29419 (tandem axle)

Gagoan o JS AN Aabaall Cua SLSall g1 53 (g0 g 53 JST(ESAL) da ot elld amy g
(6.3) el 3 LS (Total ESAL) sle Jaanil ) 2l gend o
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ESAL = f; xG; x AADT X 365X N; X fr i (6.3
ESAL car =0.45 * 29.78 * 10056 *.8792* 365 * 2 * 0.0003135 = 27115.059

ESAL pyss = 0.45 * 29.78 * 10056 * .0876* 365 * 2 *0.198089 =1707063.077
ESAL tryck = 0.45 * 29.78 * 10056* .0332 * 365 * 3 *0.29419 =1441260.821
ESAL total = 3175438.957

reiea ) il ASlans Gl 2-4-6

Jlea¥) Jeail LS (SN Alois) ad ) Led Cana ) il alag) o daddiusall aganaill 43 3l (e Caagll
Gao-hll L ey

(Mr) Lesa )l Jalaa o

ey st ey )5 Caa il sy g Uil il (e A8k o s gliad Lulia S g Jalaa yiiay
Cralaall 128 Gad sl sty g Ala ) Cann 1) ciliadad (b1 o3 ae Lasal) (el il 4 55 cilida (g
Lagae 5, cllialal) o3 8 Aardinal) o) sall ¢ 55 Canen g Al J< Al & pudiall il ol a) (ke 0o
i e sl o lelaall ol Ay i da s GSa o jladll oda Jia o) ya) (e (Saill e a3
Ll ¢ (3 ydall Jalae adans (8 Aadlll) ol (e a3 (Al 5 (CBR) b sadlS daad A <l sl

: Y (CBR) LisidlS Jasd daui s (Mr) dae sl Jalaa G A8all ()55 Gasadil) 25 530

For CBR of 10 or less
Mr (Ib/in2) = 1500 CBR ....o.iviiiiiiiiieiiee et ene e (0-4)
For CBR of 20 or less
Mr (Ib/in2) = 1000+ 555XR ValUe  .......viiiieiicieeeeeee e e (6-5)

48 i sall Jalae R: s
OS Al L5710 oo i sallS Jead daus Ja ) 4 yill Gaudaill AL 28301 038 ) 4 4l iy Laag
il Lol Lo sa )l Jalae a8 ¢l ga) Gaob oo A8y Lyt (Sed K6 CBR (10% )
Led ALEa) L slS Jand canil ALEA) Ao ga )l Jalae o aladinl (Sad 4y seanll 3 gl o GalusY)
(11-6) Js2al 3 Aigaall
Aakall L 5aS Jaad A laiad Jolia) (82 ) & seand) ul) dgdal 4820l Jalas (11-6) a8 J s
(Mr) 4 52 ) COlalae SIS
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4 geasll Gulu) dik Qe (11-6) B Jgo>

MR 5.8 Jalxa Jeaidaus
das/ db (A2) ) PPN
2 (CBR)
- - 20
- - 25
- - 30
21000 0.105 40
25000 0.120 55
27000 0.130 70
30000 0.140 100

L o e el Led e gl Jalae o Alany) LRl (e 45 oSl dandand) Cia ) cliahal dasailly
(B e s e ua G 2361 (Hveem) pd JLis) (8 cluladl o8 i (Marshall) dus e 2 5a3
2 QU Jgaadl

Bl da )y e Agliuy) Adlall 455 je Julead JHad) (1) 4gliny) ddalal) dauks Julas (12-6) Jso
.C20

Agliny) dalal) dada Jalas (12-6) Js>

WO Akl 38 Jalee JUi e il Gy el Julae
HVEEM dalany) 3o dag/ dh
80 0.22 500 125.000
95 0.25 750 150000
120 0.30 975 200000
130 0.33 1200 250000
155 0.36 1400 300000
175 0.39 1600 350000
190 0.42 1900 400000

:(Estimated overall standard deviation) alal) ¢ bzal) GBI AN e

Jaead 5,8 JMA Gkl Ada ) el 8 DAY )5 suall AS a cilaB i 8 Gl ) S seas
(13-6) djﬁéj\wl-g—)k— d}-aaj\ e:\:\jeﬂ.ﬂaé:j\

Gkl g 5 a5 )lmall Gl ) (13-6) Jgia

So Gakll ¢ 5
0.5-0.4 (Flexible pavement) 4 (31 kb
0.4-0.3 (Rigid Pavement) 4w 31k
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(0.5) A sbse (5 jlamall il V) dad jliic) &5 4 pe 3okl Of Lass
I(SN) A Q30 o

Go obad) iy g o 5l 5 Gl 5y s el Jilad (e @l s B Ge 3oke sa g

G Mlra aladinl @5k e o el Caa )l cilidal daliaad) cliyall dlaw ) 4l oSay 3 5 il

a2, e <hym dakal) Jalaa g dilidal) Cana ) cilida b deadiad) ol gall o) 5l e aaiag ) 5 cilikal)

Akl dleny Cia 1 JLEY) W80 Gp A3l Ce b ke gay il e Yy mhad) ikl 1

sl & )l il Chua ) clish e dida JS 6 Leaiinall salall Al 50l Jiay 98 5 daasilly
1Y (SN ALY &8l 555 oy 5 JSS Ciua I Ul 45L53Y)

SN=alDl+aZmD2+a3mMD3.....cii (6.5)

oY) Aia (e Jlae) iy i Jalre Jiai m Laiy bl ikl dlaw AD3, D2, D1 s
A s (CBR) LissidlS Jaas ol jlial milin 3 8ke adayy (Sar (@2) oebal) Akl dGlall Jalaa g
pf g Cun (11-6) ady Jsdn (o83 G LS el g gall 8 dad giall g pJall gl cani Mo 31 )
aday ) o Aliny) adandl A5kl Jebae Ll | Gulad) ARl L) 8IS Jant s ol Jlial) Jalaall
pdl Jiaall Jalaall 138 ad (12-6) Jsos mw . Asie 20 300a Aa 2 die Ll dae sa ) Jalaw laiag
aid JladY) Caypeai o (o) ik 5ok ey @ M debaal) Ll 5 pall Jalrae (e diline
13 B Caypeadll Aa s of il Sa Losas 5 A8kl (e olall iy s Ao ju bl o o
LS Adima Cay poaill Ay puinid e S daal sladlly ddal) culadial 13 Wl delu 24 JYA bl (pe (alddll

(14-6) Js2all (8 rea e 5o

iy puall 83 52 iy 23 (14-6) Jsta

Cay patl) 33 ga A Ll JI 3
Jlea Odielu
L g e
J s8a dal g &JM\
D) g g
Jas (53 i pall Y elall

1y g (15-6) Jsaalls Jsnil) g pla o Lo npasd 58 (M) Ao el

(i) Gkl o e obiall oy paiza s Jalaa (15-6)J 92!

PERCENT OF TIME PAVEMENT STRUCTURE IS EXPOSED TO
MOISTURE LEVELS APPROACHING SATURATION

quality of less than 1 1-5 5-25 greater than 25
drainage percent percent percent percent
excellent 1.40-1.35 1.35-1.30 1.30-1.20 1.2

good 1.35-1.25 1.25-1.15 1.15-1.00 1

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 poor 1.05-0.95 0.95-0.75 0.75-0.40 0.4

Moisture ) Zsh ) s siuars 2l s g sl YA Bk mlan e sbaall o paii p g il Gyl danailly
8 A sbee mi 4ad ol 5, 30% (s 5bse (level
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Lﬂihﬂj\*&@ﬂy °

e Lelad doaaall )kl ahalial Glavall il siue 2383 Al 4 5 (Reliability) f R 3elb el e
1kl (e diline g1 53 A8 55 pall s a3 (16-6) sl 5 papanaill 3 5ill JOIA all 28

sl Al ) ol L A5 jall Adia ) apenad (848 5 sall (520 (16-6) J9t>

Functional Classification Recommended Level of Reliability
Urban Rural
Interstate and Other 85-99.9 80-99.9
Freeways
Principal Arterials 80 -99 75-95
Collectors 80-95 75-95
Local 50 -80 50 - 80

199 (5 5bue A8 5 gall (5 sa & L5 SL S Gk apenadl) 3y )k o el e
12 yal) a1 pranall 4 55 gl w8 (ZR)s bonel) il aiY) zraa x(17-6) Jsaall

A sl Jaid g ga sl ZR o (17-6) 2>
RELIABILITY STANDARD NORMAL

(R%) DEVIATION (ZR)
50 0
60 -0.253
70 -0.524
75 -0.674
80 -0.841
85 -1.037
90 -1.282
91 -1.34
92 -1.405
93 -1.476
94 -1.555
95 -1.645
96 -1.751
97 -1.881
98 -2.054
99 -2.327

99.9 -3.09

99.99 -3.75
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-2.32755b (ZR) e (l3, 999 A8 jlaia 23l

(oY 5 ahandd A 3kl clial L gllS Jaa A 4 sllaal) cilial sall (s (18-6) Jsaall s

OV el 8 G plal) el L) IS s Aauail &y llaal) cilieal sall (18-6) 92>

(%) Gyl Jam EFRA]
Sl 2a<8 (Sub grade) sl ddua
3l 22840 (Sub —base course) %Lluwa Gabul
&l 22880 (Base course)csbu

Al Sl o SR L IS s G (19-6) sl

bl e &y il s pail) 05 (19-6) dsis

daadrioal) 3alall CBR Al
120 Base Coarse
Crushed Stone
................ 58
Sub grade

33l CBR 4ad J8I L oS 80 o sSeantl dihal CBR dad 33 o GUEY) o G pdiall d2a) o 2239

Structural Layer Coefficient. a, . for Asphalt

Concrete Surface Course

0.5

0.4

. G (b Al 7 samsall () sSausall

:(Base) 4k Jalas s (asphalt)cliny) 4k s (9-6) 5 (8-6) JSaY

|- | | L nd | 1 1 | | EV
100,000 200,000 300,000 400,000 500.000

Elastic Modulus, £ .~ (Ib/in.?), of Asphalt Concrete (at 68°F)

(al)i\_PJMM alauy) dspla Jalea Jinia (8-6) Jsi
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i yeall s gadll 3y yall LAY avansl Ol Jaadl)

(6 sk g 5ed B8 sl s sadis Aa 53 20 3)) s Aa 3 2ic Elastic modules des o Cus

0.44 (A1) ded &l Giusd) IS (e il 5 500000(10/in72)

el a) 2 dadill s3a () Cus (CBR) e 48 yaa a5 (3) (Base) diids Jalaa (pn JU J4
.80 4 sbue CBR 4w dic (gl adsall (& oy lall | susl (8 mpanaill oy o (S5 120 il & il

Structural coefficient, @,

0,20 -
018
40
016+
-
04— ———— 100pw——— —— gspm———— — 3 o ——— f,-.m‘-
T =
012 ';0: " % 25
T ____® 40  "sop B oask g4 |
B o7 30 T 2 = 20
= 60 a E:
0.08 £ a5 =
20— = 154
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Volume Report

Project: C:\Users\ja3far\Downloads\projectw22.dwg

Alignment: Alignment - (71)

Sample Line Group: volume final

Start Sta: 0+020.000

End Sta: 1+120.000

Cut Cut Reusable |Fill Fill Cum. Cum. Cum. Cum.
Station Area |Volume |Volume |Area |Volume |Cut Vol. xr;able Fill Vol. |Net Vol.

(Sg.m.) [(Cu.m.) [(Cu.m.) [(Sq.m.) |(Cu.m.) |(Cu.m.) E(_ml (Cu.m.) [(Cu.m.)
0+020.000{0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0+040.000(3.28 33.72  |33.72 0.00 0.00 33.72 33.72 0.00 33.72
0+060.000(3.32 67.04 |67.04 0.00 0.00 100.76 |100.76 0.00 100.76
0+080.000(2.51 58.25 |58.25 0.00 0.09 159.01 |159.01 0.09 158.92
0+100.000{1.90 4410 |44.10 0.00 0.09 203.11 |203.11 0.19 202.92
0+120.000(2.15 40.47 |40.47 0.00 0.00 243.58 |243.58 0.19 243.40
0+140.000(1.70 38.51 |38.51 0.00 0.00 282.10 |282.10 0.19 281.91
0+160.000/0.00 16.90 |16.90 0.00 0.00 299.00 |299.00 0.19 298.81
0+180.000/0.00 0.00 0.00 0.00 0.00 299.00 |299.00 0.19 298.81
0+200.000(5.09 47.49 |47.49 0.00 0.00 346.48 |346.48 0.19 346.30
0+220.000|25.62 |292.46 |292.46 0.00 0.00 638.95 |[638.95 0.19 638.76
0+240.000|54.54 |796.12 |796.12 0.00 0.00 1435.06 |1435.06 |0.19 1434.88




0+260.000§43.97 |985.13 |985.13 0.00 0.00 2420.20 |2420.20 |0.19 2420.01
0+280.000§42.49 |865.03 |865.03 0.00 0.00 3285.23 |3285.23 |0.19 3285.04
0+300.00038.25 |807.55 |807.55 0.00 0.00 4092.78 |4092.78 ]0.19 4092.60
0+320.00026.16 |643.25 |643.25 0.00 0.00 4736.03 |4736.03 ]0.19 4735.84
0+340.000|16.24 |422.17 |422.17 0.00 0.00 5158.20 |5158.20 |0.19 5158.01
0+360.0007.74 238.11 |238.11 0.00 0.00 5396.30 |5396.30 |0.19 5396.12
0+380.0003.14 107.73 1107.73 0.00 0.00 5504.04 |5504.04 |0.19 5503.85
0+400.0000.65 37.47 37.47 0.00 0.00 5541.51 |5541.51 |0.19 5541.32
0+420.000 §0.00 6.54 6.54 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+440.000 §0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+460.000 | 0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+480.000 |0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+500.000 |0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+520.000 §0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+540.000 §0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+560.000 |0.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+580.0000.00 0.00 0.00 0.00 0.00 5548.05 |5548.05 |0.19 5547.86
0+600.000|9.45 90.79 90.79 0.00 0.00 5638.84 |5638.84 |0.19 5638.65
0+620.000)22.86 |317.91 |317.91 0.00 0.00 5956.74 |5956.74 |0.19 5956.56
0+640.000|24.39 |472.57 |472.57 0.00 0.00 6429.32 |6429.32 |0.19 6429.13




0+660.000|16.67 |411.45 |411.45 0.00 0.00 6840.77 |6840.77 |0.19 6840.58
0+680.0005.02 216.29 |216.29 0.00 0.00 7057.06 |7057.06 |0.19 7056.87
0+700.000|3.25 82.58 82.58 0.00 0.00 7139.64 |7139.64 |0.19 7139.46
0+720.000]3.53 67.75 67.75 0.00 0.00 7207.39 |7207.39 |0.19 7207.20
0+740.000)1.78 53.04 53.04 0.84 8.44 7260.43 |7260.43 |8.63 7251.80
0+760.000 |0.00 17.78 17.78 7.03 78.69 7278.21 |7278.21 |87.32 7190.89
0+780.000 §0.00 0.00 0.00 20.80 |278.26 |7278.21 |7278.21 |365.58 [6912.63
0+800.000 |0.00 0.00 0.00 25.72 |465.21 |7278.21 |7278.21 |830.79 |6447.42
0+820.000 |0.00 0.00 0.00 25.49 |507.96 |7278.21 |7278.21 |1338.75 |5939.46
0+840.000 §0.00 0.00 0.00 27.93 |525.53 |7278.21 |7278.21 |1864.29 |5413.93
0+860.000 |0.00 0.00 0.00 30.10 |573.87 |7278.21 |7278.21 |2438.16 |4840.06
0+880.0000.31 3.26 3.26 11.73 |413.97 |7281.47 |7281.47 |2852.13 |4429.35
0+900.0001.42 17.31 17.31 8.09 198.20 |7298.78 |7298.78 |3050.32 |4248.46
0+920.0001.41 28.24 28.24 2.47 105.64 |7327.02 |7327.02 |3155.96 |4171.06
0+940.000|1.55 29.57 29.57 1.43 38.99 7356.60 |7356.60 |3194.95 |4161.65
0+960.00011.35 [129.02 |129.02 0.00 14.29 7485.62 |7485.62 |3209.24 |4276.38
0+980.00018.18 [294.81 |294.81 0.00 0.00 7780.43 |7780.43 |3209.24 |4571.19
1+000.000122.77 |407.60 [407.60 0.00 0.00 8188.03 |8188.03 [3209.24 |4978.80
1+020.000(11.08 |336.94 [336.94 0.00 0.00 8524.97 |8524.97 |3209.24 |5315.73
1+040.00019.45 205.31 |205.31 0.00 0.00 8730.28 |8730.28 |3209.24 |5521.04




1+060.000 |6.68 161.33 |161.33 0.00 0.00 8891.60 |8891.60 [3209.24 |5682.37
1+080.000 |5.82 124.96 [124.96 0.00 0.00 9016.56 |9016.56 [3209.24 |5807.32
1+100.000(2.91 87.26 87.26 0.00 0.01 9103.82 |9103.82 |3209.25 |5894.58
1+120.000(1.45 43.56 43.56 0.00 0.01 9147.39 |9147.39 |3209.26 |5938.13




(3) P2 3~

Alignment



Alignment: Alignment - (71)

Description:
Tangent Data
Length: 18.714 Course: S 87°05'37.0846" W
Circular Curve Data
Delta: 15° 52'59.7212" Type: RIGHT
Radius: 210.000
Length: 58.215 Tangent: 29.295
Mid-Ord: 2.014 External: 2.034
Chord: 58.029 Course: N 84° 57'53.0548" W
Tangent Data
Length: 80.398 Course: N 77°01' 23.1942" W
Circular Curve Data
Delta: 32° 33'38.9874" Type: RIGHT
Radius: 123.557
Length: 70.216 Tangent: 36.085
Mid-Ord: 4.954 External: 5.161
Chord: 69.275 Course: N 60° 44' 33.7005" W
Tangent Data
Length: 39.813 Course: N 44° 27" 44.2068" W
Circular Curve Data
Delta: 11°10'22.3077" Type: LEFT
Radius: 702.873
Length: 137.063 Tangent: 68.749
Mid-Ord: 3.338 External: 3.354
Chord: 136.845 Course: N 50° 02' 55.3606" W



Length:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Tangent Data
20.760

Circular Curve Data
07° 02' 38.5268"
208.000
25.572
0.393
25.556

Tangent Data
109.775

Circular Curve Data
14° 21' 22.4865"
200.000
50.113
1.568
49.982

Tangent Data
41.994

Circular Curve Data
12° 03' 45.6709"
233.719
49.206
1.294
49.115

Tangent Data
102.616

Circular Curve Data
28° 37' 10.6295"
143.025
71.442
4.438
70.702

Tangent Data

Course:

Type:

Tangent:
External:

Course:

Course:

Type:

Tangent:
External:

Course:

Course:

Type:

Tangent:
External:

Course:

Course:

Type:

Tangent:
External:

Course:

N 55° 38' 06.5145" W

LEFT
12.802

0.394
N 59° 09' 25.7779" W

N 62° 40' 45.0413" W

LEFT
25.188

1.580
N 69° 51' 26.2845" W

N 77°02'07.5278" W

RIGHT
24.694

1.301
N 71° 00' 14.6923" W

N 64° 58' 21.8569" W

LEFT

36.483
4.580
N 79° 16'57.1717" W



Length:

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Length:

92.666

Circular Curve Data
14° 42'57.0209"
211.000
54.193
1.737
54.044

Tangent Data
106.377

Course:

Type:

Tangent:
External:

Course:

Course:

S 86° 24' 27.5136" W

RIGHT
27.247

1.752
N 86° 14' 03.9760" W

N 78° 52' 35.4655" W




(4) p2 3~k

Vertical curve



Profile Vertical Curve Report

Client: Prepared by:

Client Preparer

Client Company Your Company Name
Address 1 123 Main Street

Date: 7/12/2014 2:38:12 PM

Vertical Alignment: finis ground
Description:
Station Range: Start: 0+000.00, End: 1+152.22

Vertical Curve Information:(crest curve)

PVC Station: 0+084.03 Elevation: 925.452m
PVI Station: 0+100.00 Elevation: 925.487m
PVT Station: 0+115.97 Elevation: 925.478m
High Point: 0+109.64 Elevation: 925.480m
Grade in(%): 0.22% Grade out(%): -0.05%
Change(%): 0.27% K: 117.322m
Curve Length: 31.943m Curve Radius 11,732.224m

Passing Distance: 5,695.535m  Stopping Distance: 2,456.859m
Vertical Curve Information:(sag curve)

PVC Station: 0+116.01 Elevation: 925.478m
PVI Station: 0+116.81 Elevation: 925.478m
PVT Station: 0+117.61 Elevation: 925.493m
Low Point: 0+116.06 Elevation: 925.478m
Grade in(%): -0.05% Grade out(%):  1.82%
Change(%): 1.88% K: 0.851m
Curve Length: 1.597m Curve Radius 85.087m

Headlight Distance: 1,531.300m
Vertical Curve Information:(sag curve)

PVC Station: 0+118.55 Elevation: 925.510m
PVI Station: 0+136.48 Elevation: 925.837m
PVT Station: 0+154.41 Elevation: 926.410m
Low Point: 0+118.55 Elevation: 925.510m

Grade in(%): 1.82% Grade out(%): 3.20%



Change(%): 1.38%

Curve Length: 35.858m

Headlight Distance:

K: 26.054m
Curve Radius 2,605.445m

Vertical Curve Information:(sag curve)

PVC Station: 0+155.19
PVI Station: 0+170.00
PVT Station: 0+184.81
Low Point: 0+155.19
Grade in(%): 3.20%
Change(%): 3.27%
Curve Length: 29.617m

Headlight Distance: 162.912m

Elevation: 926.435m
Elevation: 926.909m
Elevation: 927.867m
Elevation: 926.435m
Grade out(%):  6.47%
K: 9.056m

Curve Radius 905.588m

Vertical Curve Information:(sag curve)

PVC Station: 0+192.61
PVI Station: 0+220.00
PVT Station: 0+247.39
Low Point: 0+192.61
Grade in(%): 6.47%
Change(%): 1.16%
Curve Length: 54.787Tm

Headlight Distance:

Elevation: 928.372m
Elevation: 930.144m
Elevation: 932.234m
Elevation: 928.372m
Grade out(%): 7.63%
K: 47.269m
Curve Radius 4,726.925m

Vertical Curve Information:(sag curve)

PVC Station: 0+247.47
PVI Station: 0+248.84
PVT Station: 0+250.21
Low Point: 0+247.47
Grade in(%): 7.63%
Change(%): 0.12%
Curve Length: 2.739m

Headlight Distance:

Elevation: 932.239m
Elevation: 932.344m
Elevation: 932.450m
Elevation: 932.239m
Grade out(%): 7.75%
K: 22.178m
Curve Radius 2,217.756m

Vertical Curve Information:(crest curve)

PVC Station:
PVI Station:

0+251.30 Elevation:
0+281.37 Elevation:

932.535m
934.866m



PVT Station: 0+311.44 Elevation: 935.737m
High Point: 0+311.44 Elevation: 935.737m
Grade in(%): 7.75% Grade out(%): 2.90%
Change(%): 4.86% K: 12.383m
Curve Length: 60.135m Curve Radius 1,238.314m
Passing Distance: 348.496m  Stopping Distance: 166.918m
Vertical Curve Information:(sag curve)

PVC Station: 0+312.33 Elevation: 935.762m
PVI Station: 0+320.00 Elevation: 935.985m
PVT Station: 0+327.67 Elevation: 936.236m
Low Point: 0+312.33 Elevation: 935.762m
Grade in(%): 2.90% Grade out(%): 3.28%
Change(%): 0.38% K: 39.952m
Curve Length: 15.346m Curve Radius 3,995.241m

Headlight Distance:

Vertical Curve Information:(crest curve)

PVC Station: 0+328.29
PVI Station: 0+340.00
PVT Station: 0+351.71
High Point: 0+351.71
Grade in(%): 3.28%
Change(%): 0.44%
Curve Length: 23.421m

Passing Distance: 3,493.430m

Elevation: 936.257m
Elevation: 936.641m
Elevation: 936.973m
Elevation: 936.973m
Grade out(%): 2.84%
K: 52.733m
Curve Radius 5,273.340m

Stopping Distance: 1,508.037m

Vertical Curve Information:(sag curve)

PVC Station: 0+353.76
PVI Station: 0+392.73
PVT Station: 0+431.70
Low Point: 0+353.76
Grade in(%): 2.84%
Change(%): 0.53%
Curve Length: 77.938m

Headlight Distance:

Elevation: 937.031m
Elevation: 938.136m
Elevation: 939.447m
Elevation: 937.031m
Grade out(%): 3.36%
K: 148.070m

Curve Radius 14,807.031m



Vertical Curve Information:(sag curve)

PVC Station: 0+432.67
PVI Station: 0+451.14
PVT Station: 0+469.60
Low Point: 0+432.67
Grade in(%): 3.36%
Change(%): 0.32%
Curve Length: 36.933m

Headlight Distance:

Elevation: 939.479m
Elevation: 940.100m
Elevation: 940.781m
Elevation: 939.479m
Grade out(%): 3.69%
K: 114.072m
Curve Radius 11,407.248m

Vertical Curve Information:(sag curve)

PVC Station: 0+475.00
PVI Station: 0+550.00
PVT Station: 0+625.00
Low Point: 0+475.00
Grade in(%): 3.69%
Change(%): 0.13%
Curve Length: 150.000m

Headlight Distance:

Elevation: 940.980m
Elevation: 943.745m
Elevation: 946.605m
Elevation: 940.980m
Grade out(%): 3.81%
K: 1,181.771m

Curve Radius 118,177.067m

Vertical Curve Information:(crest curve)

PVC Station: 0+626.25
PVI Station: 0+650.00
PVT Station: 0+673.75
High Point: 0+673.75
Grade in(%): 3.81%
Change(%): 0.45%
Curve Length: 47.500m

Passing Distance: 3,453.820m

Elevation: 946.652m
Elevation: 947.558m
Elevation: 948.357m
Elevation: 948.357m
Grade out(%): 3.36%
K: 105.362m

Curve Radius 10,536.231m
Stopping Distance: 1,497.880m

Vertical Curve Information:(crest curve)

PVC Station: 0+673.81
PVI Station: 0+675.00
PVT Station: 0+676.19
High Point: 0+675.90

Grade in(%): 3.36%

Elevation: 948.359m
Elevation: 948.399m
Elevation: 948.393m
Elevation: 948.394m
Grade out(%): -0.47%



Change(%): 3.83%

Curve Length:

K:
2.375m Curve Radius

0.620m
62.047m

Passing Distance: 405.176m  Stopping Distance: 174.808m

Vertical Curve Information:(crest curve)

PVC Station: 0+702.00 Elevation: 948.273m
PVI Station: 0+740.00 Elevation: 948.096m
PVT Station: 0+778.00 Elevation: 947.596m
High Point: 0+702.00 Elevation: 948.273m
Grade in(%): -0.47% Grade out(%): -1.32%
Change(%): 0.85% K: 89.326m
Curve Length: 76.000m Curve Radius 8,932.583m
Passing Distance: 1,855.501m  Stopping Distance: 819.102m
Vertical Curve Information:(crest curve)

PVC Station: 0+778.10 Elevation: 947.595m
PVI Station: 0+780.00 Elevation: 947.570m
PVT Station: 0+781.90 Elevation: 947.489m
High Point: 0+778.10 Elevation: 947.595m
Grade in(%): -1.32%  Grade out(%): -4.26%
Change(%): 2.94% K: 1.292m
Curve Length: 3.800m Curve Radius 129.187m
Passing Distance: 527.609m  Stopping Distance: 227.832m
Vertical Curve Information:(crest curve)

PVC Station: 0+783.30 Elevation: 947.429m
PVI Station: 0+810.00 Elevation: 946.292m
PVT Station: 0+836.70 Elevation: 945.003m
High Point: 0+783.30 Elevation: 947.429m
Grade in(%): -4.26% Grade out(%): -4.83%
Change(%): 057% K: 93.239m
Curve Length: 53.390m Curve Radius 9,323.905m

Passing Distance: 2,727.226m

Stopping Distance: 1,187.293m

Vertical Curve Information:(sag curve)

PVC Station:

0+837.50 Elevation:

944.964m



PVI Station: 0+852.76
PVT Station: 0+868.02
Low Point: 0+868.02
Grade in(%): -4.83%
Change(%): 1.91%
Curve Length: 30.526m

Headlight Distance: 1,377.681m

Elevation: 944.227m
Elevation: 943.781m
Elevation: 943.781m
Grade out(%): -2.92%
K: 15.967m

Curve Radius 1,596.683m

Vertical Curve Information:(sag curve)

PVC Station: 0+868.45
PVI Station: 0+876.46
PVT Station: 0+884.47
Low Point: 0+884.47
Grade in(%): -2.92%
Change(%): 2.67%
Curve Length: 16.019m

Headlight Distance: 240.171m

Elevation: 943.769m
Elevation: 943.535m
Elevation: 943.515m
Elevation: 943.515m

Grade out(%): -0.25%
K: 6.006m

Curve Radius 600.608m

Vertical Curve Information:(sag curve)

PVC Station: 0+886.90
PVI Station: 0+933.18
PVT Station: 0+979.46
Low Point: 0+903.61
Grade in(%): -0.25%
Change(%): 1.39%
Curve Length: 92.560m

Headlight Distance:

Elevation: 943.509m
Elevation: 943.393m
Elevation: 943.920m
Elevation: 943.488m
Grade out(%): 1.14%
K: 66.539m
Curve Radius 6,653.923m

Vertical Curve Information:(sag curve)

PVC Station: 0+979.84
PVI Station: 0+986.99
PVT Station: 0+994.14
Low Point: 0+979.84
Grade in(%): 1.14%
Change(%): 1.23%

Curve Length: 14.298m

Elevation: 943.925m
Elevation: 944.006m
Elevation: 944.176m
Elevation: 943.925m
Grade out(%): 2.37%
K: 11.603m

Curve Radius 1,160.275m



Headlight Distance:

Vertical Curve Information:(crest curve)

PVC Station: 0+995.68 Elevation: 944.212m
PVI Station: 1+025.00 Elevation: 944.908m
PVT Station: 1+054.32 Elevation: 945.049m
High Point: 1+054.32 Elevation: 945.049m
Grade in(%): 2.37% Grade out(%): 0.48%
Change(%): 1.89% K: 31.034m
Curve Length: 58.641m Curve Radius 3,103.423m
Passing Distance: 847.687m  Stopping Distance: 381.027m
Vertical Curve Information:(crest curve)

PVC Station: 1+055.10 Elevation: 945.053m
PVI Station: 1+070.00 Elevation: 945.125m
PVT Station: 1+084.90 Elevation: 945.102m
High Point: 1+077.75 Elevation: 945.108m
Grade in(%): 0.48% Grade out(%): -0.15%
Change(%): 0.63% K: 46.924m
Curve Length: 29.791m Curve Radius 4,692.418m

Passing Distance: 2,450.620m

Vertical Alignment: Profile - (1)

Description:

Stopping Distance: 1,061.689m

Station Range: Start: 0+000.00, End: 1+152.22
Vertical Curve Information:(crest curve)

PVC Station: 0+029.10
PVI Station: 0+038.33
PVT Station: 0+047.56
High Point: 0+047.56
Grade in(%): 0.23%
Change(%): 0.14%
Curve Length: 18.466m

Passing Distance: 11,149.035m

Elevation: 925.336m
Elevation: 925.357m
Elevation: 925.366m
Elevation: 925.366m
Grade out(%): 0.09%
K: 133.028m
Curve Radius 13,302.783m

Stopping Distance: 4,796.750m

Vertical Curve Information:(crest curve)



PVC Station:
PVI Station:
PVT Station:
High Point:

Grade in(%):
Change(%):

Curve Length:

0+057.11
0+057.46
0+057.81
0+057.81

0.09%
0.01%

0.705m

Passing Distance: 126,387.428m
Vertical Curve Information:(sag curve)

Elevation: 925.375m
Elevation: 925.375m
Elevation: 925.375m
Elevation: 925.375m
Grade out(%): 0.08%
K: 57.653m
Curve Radius 5,765.317m

Stopping Distance: 54,317.313m

PVC Station:
PVI Station:
PVT Station:
Low Point:

Grade in(%):
Change(%):

Curve Length:

Headlight Distance:

0+074.13
0+085.68
0+097.23
0+074.13

0.08%
0.88%

23.103m

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):

K:

925.389m
925.398m
925.509m
925.389m

0.96%
26.180m

Curve Radius 2,617.958m

Vertical Curve Information:(sag curve)

PVC Station:
PVI Station:
PVT Station:
Low Point:

Grade in(%):
Change(%):

Curve Length:

0+103.35
0+112.65
0+121.96
0+109.10

-0.86%
2.78%

18.605m

Headlight Distance: 217.475m

Vertical Curve Information:(sag curve)

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):

K:

925.458m
925.378m
925.557m
925.434m

1.92%
6.682m

Curve Radius 668.231m

PVC Station:
PVI Station:
PVT Station:
Low Point:

Grade in(%):
Change(%):

0+145.05
0+147.67
0+150.29
0+145.05

1.92%
1.56%

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):

K:

926.001m
926.052m
926.143m
926.001m

3.48%
3.364m



Curve Length: 5.238m

Headlight Distance:

Curve Radius 336.448m

Vertical Curve Information:(sag curve)

PVC Station: 0+157.40
PVI Station: 0+176.11
PVT Station: 0+194.82
Low Point: 0+157.40
Grade in(%): 3.48%
Change(%): 3.66%
Curve Length: 37.423m

Headlight Distance: 140.512m

Elevation: 926.390m
Elevation: 927.042m
Elevation: 928.377m
Elevation: 926.390m
Grade out(%): 7.14%
K: 10.237m

Curve Radius 1,023.702m

Vertical Curve Information:(crest curve)

PVC Station: 0+199.62
PVI Station: 0+201.18
PVT Station: 0+202.74
High Point: 0+202.74
Grade in(%): 7.14%
Change(%): 0.27%
Curve Length: 3.121m

Passing Distance: 5,632.599m

Elevation: 928.720m
Elevation: 928.831m
Elevation: 928.938m
Elevation: 928.938m
Grade out(%): 6.86%
K: 11.366m
Curve Radius 1,136.562m

Stopping Distance: 2,421.593m

Vertical Curve Information:(sag curve)

PVC Station: 0+213.69
PVI Station: 0+214.25
PVT Station: 0+214.82
Low Point: 0+213.69
Grade in(%): 6.86%
Change(%): 0.38%
Curve Length: 1.123m

Headlight Distance:

Elevation: 929.690m
Elevation: 929.728m
Elevation: 929.769m
Elevation: 929.690m
Grade out(%):  7.24%
K: 2.990m
Curve Radius 298.990m

Vertical Curve Information:(sag curve)

PVC Station: 0+230.39
PVI Station: 0+239.61
PVT Station: 0+248.84

Elevation: 930.896m
Elevation: 931.563m
Elevation: 932.344m



Low Point: 0+230.39
Grade in(%): 7.24%
Change(%): 1.23%
Curve Length: 18.442m

Headlight Distance:

Elevation: 930.896m
Grade out(%): 8.46%
K: 15.054m

Curve Radius 1,505.437m

Vertical Curve Information:(crest curve)

PVC Station: 0+251.96 Elevation: 932.608m
PVI Station: 0+253.02 Elevation: 932.698m
PVT Station: 0+254.09 Elevation: 932.772m
High Point: 0+254.09 Elevation: 932.772m
Grade in(%): 8.46% Grade out(%): 6.92%
Change(%): 1.54% K: 1.378m
Curve Length: 2.129m Curve Radius 137.828m
Passing Distance: 1,002.123m  Stopping Distance: 431.286m
Vertical Curve Information:(crest curve)

PVC Station: 0+260.82 Elevation: 933.237m
PVI Station: 0+261.69 Elevation: 933.298m
PVT Station: 0+262.57 Elevation: 933.355m
High Point: 0+262.57 Elevation: 933.355m
Grade in(%): 6.92% Grade out(%): 6.58%
Change(%): 0.34% K: 5.185m
Curve Length: 1.749m Curve Radius 518.511m

Passing Distance: 4,585.137m

Stopping Distance: 1,971.038m

Vertical Curve Information:(crest curve)

PVC Station: 0+273.86
PVI Station: 0+281.86
PVT Station: 0+289.85
High Point: 0+289.85
Grade in(%): 6.58%
Change(%): 2.51%
Curve Length: 15.990m

Passing Distance: 623.665m

Elevation: 934.099m
Elevation: 934.625m
Elevation: 934.950m
Elevation: 934.950m
Grade out(%): 4.07%
K: 6.366m
Curve Radius 636.628m

Stopping Distance: 272.589m



Vertical Curve Information:(crest curve)

PVC Station: 0+299.17
PVI Station: 0+300.00
PVT Station: 0+300.83
High Point: 0+300.83
Grade in(%): 4.07%
Change(%): 0.97%
Curve Length: 1.660m

Passing Distance: 1,594.936m

Elevation: 935.329m
Elevation: 935.363m
Elevation: 935.389m
Elevation: 935.389m
Grade out(%): 3.10%
K: 1.712m
Curve Radius 171.153m

Stopping Distance: 685.924m

Vertical Curve Information:(sag curve)

PVC Station: 0+318.69
PVI Station: 0+323.31
PVT Station: 0+327.93
Low Point: 0+318.69
Grade in(%): 3.10%
Change(%): 0.34%
Curve Length: 9.246m

Headlight Distance:

Elevation: 935.942m
Elevation: 936.085m
Elevation: 936.244m
Elevation: 935.942m
Grade out(%): 3.44%
K: 27.338m
Curve Radius 2,733.762m

Vertical Curve Information:(crest curve)

PVC Station: 0+329.64
PVI Station: 0+338.52
PVT Station: 0+347.41
High Point: 0+347.41
Grade in(%): 3.44%
Change(%): 0.54%
Curve Length: 17.773m

Passing Distance: 2,892.344m

Elevation: 936.302m
Elevation: 936.608m
Elevation: 936.866m
Elevation: 936.866m
Grade out(%): 2.90%
K: 33.140m
Curve Radius 3,313.996m

Stopping Distance: 1,248.101m

Vertical Curve Information:(crest curve)

PVC Station: 0+359.64
PVI Station: 0+370.00
PVT Station: 0+380.36
High Point: 0+380.36
Grade in(%): 2.90%

Elevation: 937.220m
Elevation: 937.521m
Elevation: 937.798m
Elevation: 937.798m
Grade out(%): 2.68%



Change(%): 0.22% K: 93.785m
Curve Length: 20.719m Curve Radius 9,378.486m

Passing Distance: 7,009.882m  Stopping Distance: 3,018.521m
Vertical Curve Information:(sag curve)

PVC Station: 0+389.00 Elevation: 938.030m
PVI Station: 0+392.73 Elevation: 938.130m
PVT Station: 0+396.46 Elevation: 938.256m
Low Point: 0+389.00 Elevation: 938.030m
Grade in(%): 2.68% Grade out(%): 3.37%
Change(%): 0.69% K: 10.796m
Curve Length: 7.456m Curve Radius 1,079.561m

Headlight Distance:

Vertical Curve Information:(sag curve)

PVC Station: 0+448.24 Elevation: 940.001m
PVI Station: 0+449.69 Elevation: 940.049m
PVT Station: 0+451.14 Elevation: 940.100m
Low Point: 0+448.24 Elevation: 940.001m
Grade in(%): 3.37% Grade out(%): 3.51%
Change(%): 0.14% K: 20.502m
Curve Length: 2.896m Curve Radius 2,050.239m

Headlight Distance:
Vertical Curve Information:(sag curve)

PVC Station: 0+454.61 Elevation: 940.222m
PVI Station: 0+458.71 Elevation: 940.366m
PVT Station: 0+462.82 Elevation: 940.525m
Low Point: 0+454.61 Elevation: 940.222m
Grade in(%): 3.51% Grade out(%): 3.86%
Change(%): 0.35% K: 23.285m
Curve Length: 8.213m Curve Radius 2,328.531m

Headlight Distance:

Vertical Curve Information:(crest curve)

PVC Station: 0+469.69 Elevation: 940.790m
PVI Station: 0+469.96 Elevation: 940.801m



PVT Station: 0+470.23
High Point: 0+470.23
Grade in(%): 3.86%
Change(%): 0.28%
Curve Length: 0.539m

Passing Distance: 5,578.691m

Elevation: 940.811m
Elevation: 940.811m
Grade out(%): 3.59%
K: 1.943m
Curve Radius 194.284m

Stopping Distance: 2,397.690m

Vertical Curve Information:(crest curve)

PVC Station: 0+474.66
PVI Station: 0+475.00
PVT Station: 0+475.34
High Point: 0+475.34
Grade in(%): 3.59%
Change(%): 0.53%
Curve Length: 0.689m

Passing Distance: 2,924.234m

Elevation: 940.969m
Elevation: 940.982m
Elevation: 940.992m
Elevation: 940.992m
Grade out(%): 3.06%
K: 1.302m
Curve Radius 130.231m

Stopping Distance: 1,256.935m

Vertical Curve Information:(sag curve)

PVC Station: 0+476.78
PVI Station: 0+477.64
PVT Station: 0+478.50
Low Point: 0+476.78
Grade in(%): 3.06%
Change(%): 0.68%
Curve Length: 1.723m

Headlight Distance:

Elevation: 941.036m
Elevation: 941.062m
Elevation: 941.095m
Elevation: 941.036m
Grade out(%):  3.74%
K: 2.543m
Curve Radius 254.264m

Vertical Curve Information:(crest curve)

PVC Station: 0+488.95
PVI Station: 0+490.81
PVT Station: 0+492.66
High Point: 0+492.66
Grade in(%): 3.74%
Change(%): 0.10%
Curve Length: 3.712m

Elevation: 941.485m
Elevation: 941.554m
Elevation: 941.622m
Elevation: 941.622m
Grade out(%): 3.63%
K: 35.606m
Curve Radius 3,560.558m



Passing Distance: 14,833.806m Stopping Distance: 6,376.135m

Vertical Curve Information:(sag curve)

PVC Station: 0+506.73 Elevation: 942.133m
PVI Station: 0+507.83 Elevation: 942.172m
PVT Station: 0+508.92 Elevation: 942.215m
Low Point: 0+506.73 Elevation: 942.133m
Grade in(%): 3.63% Grade out(%):  3.90%
Change(%): 0.27% K: 8.167m
Curve Length: 2.186m Curve Radius 816.703m

Headlight Distance:

Vertical Curve Information:(crest curve)

PVC Station: 0+522.91 Elevation: 942.760m
PVI Station: 0+532.61 Elevation: 943.139m
PVT Station: 0+542.32 Elevation: 943.468m
High Point: 0+542.32 Elevation: 943.468m
Grade in(%): 3.90% Grade out(%): 3.39%
Change(%): 0.50% K: 38.504m
Curve Length: 19.413m Curve Radius 3,850.359m

Passing Distance: 3,076.777m  Stopping Distance: 1,327.831m
Vertical Curve Information:(sag curve)

PVC Station: 0+545.75 Elevation: 943.585m
PVI Station: 0+552.92 Elevation: 943.828m
PVT Station: 0+560.10 Elevation: 944.178m
Low Point: 0+545.75 Elevation: 943.585m
Grade in(%): 3.39% Grade out(%):  4.88%
Change(%): 1.48% K: 9.669m
Curve Length: 14.353m Curve Radius 966.874m

Headlight Distance:

Vertical Curve Information:(crest curve)

PV C Station: 0+569.27 Elevation: 944.626m
PVI Station: 0+570.00 Elevation: 944.661m
PVT Station: 0+570.73 Elevation: 944.688m

High Point: 0+570.73 Elevation: 944.688m



Grade in(%): 4.88%
Change(%): 1.26%
Curve Length: 1.453m

Passing Distance: 1,229.591m

Grade out(%): 3.62%
K: 1.154m
Curve Radius 115.433m

Stopping Distance: 528.851m

Vertical Curve Information:(crest curve)

PVC Station: 0+655.60
PVI Station: 0+662.17
PVT Station: 0+668.74
High Point: 0+668.74
Grade in(%): 3.62%
Change(%): 0.21%
Curve Length: 13.139m

Passing Distance: 7,252.465m

Elevation: 947.761m
Elevation: 947.999m
Elevation: 948.222m
Elevation: 948.222m
Grade out(%): 3.41%
K: 61.565m
Curve Radius 6,156.485m

Stopping Distance: 3,120.614m

Vertical Curve Information:(crest curve)

PVC Station: 0+668.84
PVI Station: 0+672.89
PVT Station: 0+676.93
High Point: 0+676.93
Grade in(%): 3.41%
Change(%): 1.43%
Curve Length: 8.090m

Passing Distance: 1,082.821m

Elevation: 948.226m
Elevation: 948.364m
Elevation: 948.444m
Elevation: 948.444m
Grade out(%): 1.97%
K: 5.644m
Curve Radius 564.377m

Stopping Distance: 467.667m

Vertical Curve Information:(crest curve)

PVC Station: 0+678.51
PVI Station: 0+682.03
PVT Station: 0+685.54
High Point: 0+683.72
Grade in(%): 1.97%
Change(%): 2.66%
Curve Length: 7.029m

Passing Distance: 583.936m

Elevation: 948.475m
Elevation: 948.544m
Elevation: 948.520m
Elevation: 948.526m
Grade out(%): -0.69%
K: 2.638m
Curve Radius 263.844m

Stopping Distance: 252.961m

Vertical Curve Information:(crest curve)



PVC Station: 0+720.77

PVI Station: 0+727.46
PVT Station: 0+734.15
High Point: 0+720.77
Grade in(%): -0.69%
Change(%): 0.52%
Curve Length: 13.386m

Passing Distance: 2,956.767m

Elevation: 948.277Tm
Elevation: 948.231m
Elevation: 948.149m
Elevation: 948.277Tm
Grade out(%): -1.21%
K: 25.536m

Curve Radius 2,553.621m
Stopping Distance: 1,274.537m

Vertical Curve Information:(sag curve)

PVC Station: 0+734.82
PVI Station: 0+735.00
PVT Station: 0+735.18
Low Point: 0+735.18
Grade in(%): -1.21%
Change(%): 0.36%
Curve Length: 0.359m

Headlight Distance:

Elevation: 948.141m
Elevation: 948.139m
Elevation: 948.137m
Elevation: 948.137m

Grade out(%): -0.86%
K: 1.008m

Curve Radius 100.828m

Vertical Curve Information:(sag curve)

PVC Station: 0+745.65
PVI Station: 0+750.54
PVT Station: 0+755.43
Low Point: 0+755.43
Grade in(%): -0.86%
Change(%): 0.03%
Curve Length: 9.781m

Headlight Distance:

Elevation: 948.048m
Elevation: 948.006m
Elevation: 947.965m
Elevation: 947.965m
Grade out(%): -0.83%
K: 303.067m
Curve Radius 30,306.669m

Vertical Curve Information:(crest curve)

PVC Station: 0+761.40

PVI Station: 0+779.48
PVT Station: 0+797.55
High Point: 0+761.40
Grade in(%): -0.83%

Change(%): 4.00%

Elevation: 947.916m
Elevation: 947.767m
Elevation: 946.894m
Elevation: 947.916m
Grade out(%): -4.83%
K: 9.027m



Curve Length:

36.147m Curve Radius

Vertical Curve Information:(sag curve)

902.699m
Passing Distance: 404.247m  Stopping Distance: 184.038m

PVC Station:
PVI Station:
PVT Station:
Low Point:

Grade in(%):
Change(%):

Curve Length:

0+852.76 Elevation: 944.227m
0+860.00 Elevation: 943.877m
0+867.24 Elevation: 943.722m
0+867.24 Elevation: 943.722m

-4.83% Grade out(%): -2.14%

269% K: 5.382m
14.477m Curve Radius 538.227m

Headlight Distance: 232.428m

Vertical Curve Information:(sag curve)

PVC Station: 0+873.54 Elevation:
PVI Station: 0+875.00 Elevation:
PVT Station: 0+876.46 Elevation:
Low Point: 0+876.46 Elevation:
Grade in(%): -2.14%  Grade out(%):
Change(%): 0.71% K:

Curve Length:

2.912m

Headlight Distance:

Curve Radius

Vertical Curve Information:(sag curve)

943.587m
943.556m
943.535m
943.535m

-1.43%
4.084m

408.438m

PVC Station:
PVI Station:
PVT Station:
Low Point:

Grade in(%):
Change(%):

Curve Length:

0+882.79
0+885.00
0+887.21
0+887.21

-1.43%
0.50%

4.411m

Headlight Distance:

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):

K:

Curve Radius

Vertical Curve Information:(sag curve)

943.445m
943.413m
943.393m
943.393m

-0.93%
8.861m

886.074m

PV C Station:
PVI Station:
PVT Station:

0+903.91 Elevation:
0+908.84 Elevation:
0+913.77 Elevation:

943.238m
943.192m
943.201m



Low Point: 0+912.17

Grade in(%): -0.93%
Change(%): 1.11%

Curve Length: 9.862m
Headlight Distance:

Elevation: 943.199m

Grade out(%):  0.18%
K: 8.886m

Curve Radius 888.604m

Vertical Curve Information:(sag curve)

PVC Station: 0+926.82
PVI Station: 0+930.00
PVT Station: 0+933.18
Low Point: 0+926.82
Grade in(%): 0.18%
Change(%): 0.75%
Curve Length: 6.363m

Headlight Distance:

Elevation: 943.224m
Elevation: 943.230m
Elevation: 943.260m
Elevation: 943.224m

Grade out(%):  0.93%
K: 8.441m

Curve Radius 844.146m

Vertical Curve Information:(crest curve)

PVC Station: 0+942.60
PVI Station: 0+942.64
PVT Station: 0+942.69
High Point: 0+942.69
Grade in(%): 0.93%
Change(%): 0.37%
Curve Length: 0.086m

Passing Distance: 4,223.904m

Elevation: 943.348m
Elevation: 943.348m
Elevation: 943.348m
Elevation: 943.348m
Grade out(%): 0.57%
K: 0.234m
Curve Radius 23.403m

Stopping Distance: 1,815.318m

Vertical Curve Information:(sag curve)

PVC Station: 0+943.56 Elevation: 943.353m
PVI Station: 0+963.89 Elevation: 943.469m
PVT Station: 0+984.22 Elevation: 943.942m
Low Point: 0+943.56 Elevation: 943.353m
Grade in(%): 0.57% Grade out(%): 2.33%
Change(%): 1.76% K: 23.104m
Curve Length: 40.657m Curve Radius 2,310.394m

Headlight Distance: 16,570.665m

Vertical Curve Information:(crest curve)



PVC Station: 0+989.76
PVI Station: 0+990.00
PVT Station: 0+990.24
High Point: 0+990.24
Grade in(%): 2.33%
Change(%): 0.10%
Curve Length: 0.485m

Passing Distance: 15,408.741m

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):
K:

Curve Radius

944.071m
944.076m
944.082m
944.082m

2.23%
4.830m

482.958m

Stopping Distance: 6,622.302m

Vertical Curve Information:(sag curve)

PVC Station: 0+994.28
PVI Station: 1+000.00
PVT Station: 1+005.72
Low Point: 0+994.28
Grade in(%): 2.23%
Change(%): 0.61%
Curve Length: 11.441m

Headlight Distance:

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):
K:

944.172m
944.299m
944.461m
944.172m

2.83%
18.900m

Curve Radius 1,889.985m

Vertical Curve Information:(crest curve)

PVC Station: 1+013.50
PVI Station: 1+015.00
PVT Station: 1+016.50
High Point: 1+016.50
Grade in(%): 2.83%
Change(%): 0.99%
Curve Length: 2.994m

Passing Distance: 1,559.834m

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):
K:

Curve Radius

944.682m
944.724m
944.752m
944.752m

1.84%
3.017m

301.678m

Stopping Distance: 671.218m

Vertical Curve Information:(crest curve)

PVC Station: 1+029.78
PVI Station: 1+030.00
PVT Station: 1+030.22
High Point: 1+030.22
Grade in(%): 1.84%

Change(%): 0.93%

Elevation:
Elevation:
Elevation:
Elevation:

Grade out(%):
K:

944.996m
945.000m
945.002m
945.002m

0.91%
0.485m



Curve Length: 0.449m
Passing Distance: 1,671.516m

48.501m
Stopping Distance: 718.490m

Curve Radius

Vertical Curve Information:(crest curve)

PVC Station: 1+033.86
PVI Station: 1+035.00
PVT Station: 1+036.14
High Point: 1+036.14
Grade in(%): 0.91%
Change(%): 0.48%
Curve Length: 2.272m

Passing Distance: 3,199.279m

Elevation: 945.035m
Elevation: 945.046m
Elevation: 945.051m
Elevation: 945.051m
Grade out(%): 0.43%
K: 4.699m
Curve Radius 469.892m

Stopping Distance: 1,375.591m

Vertical Curve Information:(crest curve)

PVC Station: 1+051.81
PVI Station: 1+055.56
PVT Station: 1+059.32
High Point: 1+058.34
Grade in(%): 0.43%
Change(%): 0.50%
Curve Length: 7.507m

Passing Distance: 3,122.821m

Elevation: 945.118m
Elevation: 945.134m
Elevation: 945.132m
Elevation: 945.132m
Grade out(%): -0.06%
K: 15.142m
Curve Radius 1,514.159m

Stopping Distance: 1,344.225m



A ) ) e sasd Jead) 13 il G (e
(S poagall) Eauagal pams Aapsi A (3ad) Lidy 38 (165 (g - pa Sl Agagl) Galls La AL o
A Lo &) Jomy o8 Bl (an Ulrany oy 49 Db gy Olg(Egagall Lgiad Jals ) oalall) ale
Crleayally BIAY CdLAT o Sl 53bally Gallal) ) dtaal) o Lige 3Ty, 4l sl alug 4sle..



	اطبعها حطها بعد الصفحة 8.pdf
	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf

