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Abstract 

Study and design of the road connecting Wadi ALHARIA and the 
industrial zone 

Project Team 

Taher salameh Firas sharawneh 

Palestine Polytechnic University-2009 

Supervisor 

Eng. Mousab Shahin 

This project is (Study and design of the road connecting the Wad 

ALHARIA and the road industrial zone ) , and we have been selected this 

project because of its virtual importance in Hebron city. 

This project is an application for engineering and technical 

specifications that have to be considered in highway design, the project 
consist of theory and calculations chapters as shown in the project scope, 

the project has two parts: field work and office work. The plans of the 

project contain: Horizontal plan, profile, horizontal and vertical curves, 

cross sections. 
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~ ... 1, o•,no t+#,1 Ub1J I ~ ~ ~1}J1 ul ~':l wl ~ ':l.J ~1y;,~1 ~ f~ ~~ ~ 

~Will~~, UWI ~ ·-'I I "'1 1u - U - \ ~ ~, -.II - .J ~ ~ ~ - .).) _.J c::- .J - .)? 

:839l1 eilasl CA5 

.o_;~ .J ~ UbWI ~ icll~_, ,t_;Llill ~ .JA:! ~\ ~\S.,.J\ tibWI 4--11~ ■

.A=\G.,l1 A541ally 32 gl) al9 Rihia ± g 4 cs g y.all le!326l A±al " 
l.oj)l.ll ~.).J_,.JI ul_;Lli)!IJ o~I wl_J-A.G.J ~}JI Y.fafa. icll~.J t_;Llill > uL<.~\ ~ Y.faj"J ■

-~I t..i tJ-~ 

-(AASHTO 2004) r\j;jl ~ ~I.J ~I wti-1_.,.JI ~ c::JfuJI t_;Llill ~ ■
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J_,'JI J.-i} I 

UW,J I ~L.JI wl....il.J.lll_, d kb;. all 0,e, .J~'il_, J.#,...11 ~~ ~J t_,.;i.)1 ~ • 
,_ , , , • u1 · I Lu LJI , . u1 · · - , , . uw ~ ~ <.$~ L!I~ ~ u ·-' ,.J L!I-:!~ '5.J-"l ~~ ~ 1 ~~ · 

oc- 6~ y~ c;I .Jl+icl ~ ~~ ,r!WI <} .fa.i J:i_;b c;l ¼-:!c, c;~ ~I ~\.WI 

~ 'a oy • ai ~ J.-.j ~I &!_;bl\ ~\...JI w\_...i\.J.lll 0-4 .Jk, 14kJb;,i _, J_;bll ~ 

.&3-l 1so 

~ii~~ ~t...a:ic.'il ~ ~., ,w\.illl ~_, J4.,.JI I~<} wtilyill_, y:iS.11 iifi_, • 

~1,( w~I b; b;.;_, ~~I) ~I <)-A_, J_;-b\l t~-"° J_,Ll:i:i ~\ya_, 

414 ~lyi ii.l.J:. J_,Ll:i:i_, '?4--,..a u......ii .J:! .Jfo.l.ll ~li <)-Al.Ai\_, (J_;-bll ~L..i.o 

we· 4l9 5&isl tis is -a Cl2sf?-# ,-al_ls as4f 5 gas)lay has1ll 
~I· LAI, U.0'11 · _ _jl .";; •• L-: 1 ... UuJ\ · ·1 _";;I\ ·l.u 1 ·-1 ·I , (.),C- ~~~~""""(t:' (>.!Jya,, (.), • .J~.Y 

~ LS..P-1 ~I ya_, ~ ~~ _, ,~I 0-4 tfa. 4..ci~\.ill w~I <} \b. 'i \A .fi~ ~ 
u.Jli . , . _. A- • • 'I 1 -.:,,, ~,lj,\ 2 , . L 1 , . L ~,lj,\ , • ~ A , • A~\ 
, (.)-11 ~.., .J.J..>-- .., (.)-,lU,I _, L!I..;-- _, L!I..;-- ~ 'ii-' 

' :. --=· -11 ~I ~''·'I ~I -·'I · I\ ~~"li, -'l.....i .a,11 '~ .-:C::.ll\ ~ ~ , """'(t-'. c- yw ~ 4.5', ~ • r"' u::-.Jl ~ .J.:J- 

(w.i ,.'ii) ~WI w\...i -'- · 'I 4.S.i..!i • ' . U\ . 1. .. \:i ..b,ib;,.j • y.i' , y-, . (.)A L!I~ (.):!"' .., , .., 

-: 89xll @ilia 4-1 
-:J.fWI ~J.t t:,i...Ju 1-4-1 

..,1 (0.J~) ~4 wiy:- ti(~) A.;!_;!)~ 5500 ~ ¼~I 0~ > u.J:!-ihAll .i.ilbl c;~I ~'ii ulS. 
L0, Allliall al)) s ci he l] cy OS cs ' (5s he) cf le Fu# ®s ·(s) 
Auls l! all sl lls ! 8 (lsll) 539\l @all Ca.a 7lg) C# (us=) <la» 
~):i ~.Y-'__, (J#JI) ~) A.;!_;! \fa._, ~l.J\:il\ .J.,...._ll ~ c) ~I 0~~\ yyJI Jy .~I 

_.l)y.oll ~ ~ 3500 ull ~I 

~_,b \Al:i.:il ti ,0.J~ ~1 4-fo:. 1_,ilbl_, y.-o r:JA ~-"°~I.?...?-~~\ ~\~\ ~~I~ 

~ u:i~I ~IY.'il r.;:J4 ~ c;~I ~I _;_,..JI UC- t...il ,~ ~ LJA yS.'J <l.l ii.le-l:i 014 ~ 
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JsYI Jail 

(!AU.:.. f'YI fti ~ ~I -y1c. ~I .ll_, i;~l '-i_,:NI (.)'IJ.:IJ_>.!AI 4-..otj\ ~~ 4~ ~} ~.J-:9 0'\1)1 w'§_,ll 

~ ~ ,638 f'~ ~~'!' ~ J#..ll ,-,, ;.,; ,~l .)_,.JI ~I~ ul!y!ill ul .)\..[Jt, 'J\ ~ ~'J\ 
.. • )\ I.I= ~b t.uf'I · b.:ic. u\! ~ .'.ll ,A..ili.lll 1.-:.AA.1.., • I le"· 4.ll~ ~"I 
~ ,~ ~ ~ -· j (.)A .) ' • - - ~ j ~., ~ - • f' I> 

y_p.11 u_,~ ~I ..hp) J 1917 f'~ ~tb:!~I yl.:i:iulJ 4JiJb.,,\g\\ ~I u,o l.\fo J#.,ll ,-,, ;.,; 
1"'1°'- '-II I.le 1\ 4.ll.:IA ~ ~ 1967 ).t:, .la.I A..lj\...cu,J\ ~ _,I\ 1- \..9bJ\ L..::i:i,i\ \ 'J\ UW\ ~ ~ - _,- f' .J ' - .,... i.s- ~ .) ., (SJ - 

-:J:!WI ¼.\A ~_.,,. 2-4-1 
. _g ~I ~ lA · lA _L-: 4.ll.l.JI -:t:. . _g UAAil... o · ·~ 4'.l ~ . __j 1

-
1= 11 4.ll.:i..i u\..tj ~ - ~ ' JA-1 J .)~., - ~ ~ ..>.!- 1.)-1 c-JA ~ ~ - 

11\_, 25,70"-35,4 u,a_;c, ~-' ~W 31,23° J 31,29. u,a_;c, ~yl.:i ~wll ~ ~y.ll ~I y~ 

y fa.JI u-o <UA ~ _,.!ill JW'I ~l y _jl 4-il 'Jl ~ ~4 ~ .b....i fa ~ yi i} J#..11 ~ ~ yi\l 

d-er 4940 fr = ch» e @ff·cl es5y») ,air ale @ll cit) is ,:3 
«Jyl @Astsa d cs@ls le ghcas A6s 5h5 c+ills el c 7er {eh:» ,uiu &»> \u) 
~ J#..ll ¼.:i..i 01 'JI,~ (170000) 2009 f'w A..:!JS.yJI ~~'!' 4..l;J ~ J#..ll LJ~ ,:).:le, t41_., 
WI . ....! ... c::: ~ • . .Jlz:i ull · " A..lj~\ o.:i' · ·.t\ ·1 · --11 --=11 · · )\ 1- • • 

1
1 .- ... -'I - • y,- ~ (.)A ~ .) I> - '":!Y J ~ .r-'"" ~ ya (.)A ~ ~ ~~ .___. y 

:,LJl @cal5 @,i,ill . '-'..F" ., - 
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J,'11 J.,.cil l 

N 

w 

STYDYAREA 

.~ 

0 237.5 475 950 1,425 1 900 ' -c:::ac::=-----========i•--•·•Meters 

&s@' es+ (1-1) CI 
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JsYI Jal 

~_;b_, 4-.J...;g.ll -ll_, ~_;b ~ J_-1_,ll ~_;bl\~_,~~_, t_,~I ~ ~ -1 
(ca=ill) @e\Lall Ail4±, 

UbWI LAi u, · .. Llj c- ..... ,,U1.Wu~10 u·-2 • L)-'l:!J _, - JC-~ J,1A _, '--'~ - J _J 

-~\_;.l _, ~ ~~ ~4- <J-'I t_,_µ, UbW ~I _;..,-11 J~l-3 
- .U\ ~ -::.L-:-: -:l\ \ .. \\ .lt...-.JI .·.e ~1-4 . i.,_y-a p . ~ ~ t;?- .J""' _, _) ._,. . 

,1991 ell2-5-1 

~~\ J-cl~I J~ r1~4 _,, 4..:!.fafill 4-.b_;WI_, J.il=JI ~~ <J-'I c.fo..JI _;WI i)c. .ll..a:ic.'14 -1 

(Autodesk ~LlY._, ( ArcGIS 9.2 ) ½91~1 uLA..,1-ll ~ ~uY. ~ <J-'I-' t_,_µ1 UbW 
( ~I ulb.J ~\.i.a t,!1.JA _;y:i:,-1_, ~_;bll ~~I _;~I _;1 _ii.:.,1 J U.<19 Land Desktop 2006) 

. Traverse) 

'- ulb.JI o~ ·1· ··- U.<19 _,_.__,,'u~lw\.i.a .!I ~, - .. Ln •.l.l..J\ WI ~1.la.1-2 ~ U:!~ ~ • C"" .JA _) - _, ~~ '-F . _) _) - . 
. (Handel GPS) r1~4 Jl__;l:JI 

~ o_;.l.ill r.al ill.\::i_, ~.):JI~ J\-&.,..i'J A iki11U 4-1~1 _;_,_ll_, ,,F..,;JI y~I ~I.J,H ~, -3 
. t9.,.JI i)c. u~\ lj\S ~~ 

5 



JsYl Call 

3h) ,ilyell 5l\3-5-1 

(Tota Station)J~ rl.l: .. :L..i\.~ .J ,(GPS) ..b\ii ~) t=Jfo. t.iA! ~ t.;_µ1 ~ ~ ~ -1 
.Assaf 9 gal) ls @ago cdaidllis 9 lgil@has] class Callas.all 2,a_) 

JWc. "i4 iill~.; ~_fo..JI 0.!.fall ~ ~ o.:i_;::._,.JI J.¼..,o\i:il\ lj\Sl irl,,...J\ t9)I ~ UA9 -2 

iill~.; (Adjustment by Least Squares) r1~4 1pr • oi_, ~~ r:i ~I ~I wlk- ~ 
.,,=ball cell Ass le! C 

-: ~ ~tf.UI ~14-5-1 

-: ~\:ill 0.!_;bll ~WI t9)I ~ ~ r:i 

( 61 -'I 4-iii~I wlu::...WI) ~1-<l:...I - ·•· _-:\\ b,b.;;\1 ~-1 . , Y.J , , ~~_;...t::a.1.1,~ 

.0.!.)Jl ~_,bl\_; ~~I tbli.JI ~-2 

.e5ells cylslaall els-3 

. 0.!_;bll ~1..,1j'JI w~ ~I ~-4 
, . u, '1..,1j"}l\ - ... _-:\\_5 -~~I.F . ~ 

- : l..~1 ~\.r..i&.JI ~I-J-l"i\_J ~1.,>.UI 6-1 

.(Total Station) UaLlJI ~I j~ • 

.(Autodesk land survey 2006) ~uY. • 

.( Google Earth&ArcGIS 9.2) ~uY. • 

.(GPS) e • 
.(Auto Cad Civil Design 2009) ~uY. • 

.(ZI Imagery) ~_p.-11 y_..,-:;1 1 ~IY. • 

-: ~4~1_., J,il,.,..SI 7-1 

.i,r"WI J...ll u.J.l c:,~~I ~ t) ~\_,.JI~}.., ~l_;j ~I) WA 0.!_,bll .J-'.JA-1 

.wt..a..,la..JI ~ ~ ~ltii ~)\ w'-r.,JI <JA wLa_,l-11 > J~I ~~ -2 

.~I ~~.J i;1~1 J,-31 ~~ i)} ~.:i):. t- ~_)JI J~ ~\.i:ill o.fo -3 
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Ill 

JsY Call 

.4-Afu.ll :J-.,~I ~1- 1 

• \ '... ,\I - · ·\:ill I _:ll-2 c-- ~ . ~ ~ 
- . UI , : · II _. .. _-;\\ · ~\:ill 1 :ll-3 .0;!~ ~~ r,:-- . ~ 
- . '- 11 'Ll:.i')ll - .. _-;\\ · 1)1 ~1-4 <>.!~ ~ • r,:-- . & 

-r~I_, wbWI ½-IL..::,..: LJ-"A~I ~1-5 

.~I.be. J-= .J t_,y;.JI ~ :(.)"~\.JI ~1-6 

.w~ji\1-., ~\:ill\ : &\.JI ~1- 7 

&s ,isl ds±ell 9--1 

. 7A'H-""" ~,W/,/A!~/40'/A'/4 7H/l/,l/2 '/,#'/l/1/2 ¼IY/D/8/4 VP/I/P/8/H/H/2 7P/4D'hYi"1'/H/H/H/4 VH/07,,tr/Po 7AVK('f" 7P/PM7/8/,n'/N.-< ¾IT/H/~""7,<T/AT/H/.61/-':Vl/4, 71/4D'/6/~/~/4fT/~/, 'Y!(/l/l/1/1/1/I.W/I/I/A 
. ' . . . . ' . ., . . . .. - 

.-., 
·14 13 . 12 11 10 9 8 7 '6 5 ' 4 

Lall 
~~ 'i I 

5 ,-\sl dell 

1 e--c" 
5-5le 
:t_ijjl l . - 

1 .- Y- ~ 
J_,'J\ 

:tfo\1 . .. 
2 1 

Y- ~ 
')+ill ~ 
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- 

7 6 5 4 .3 2 1 

1 

2 I 

3 

3 !-all 
+ cs 9 
u~ti'.lll 

3 !ell 
c.r-'11)1 

3 

4 u~-.,:.ill 
.t.5y'l 

2 colas ll 
~~'ii 
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2 

. <la.laall ggil 
.~\y\jill 

.561l) J@ @ls.all cl±sf .ls 

-~ ylhi."lll ~ 

.9\9) c\f 2i shay) 
~llil~ ~\ . _i lhi. "lll "' • .,. • ',?""y ~ 

Ass.axl) cl]is)l . .,. . 
.,. ., t . A,, axll Ci\@lusal) 

h, ,oo'I ul • ~11 • .,. ..:J..J' 

1-2 

2-2 

3-2 

4-2 

5-2 

6-2 

7-2 

8-2 

9-2 

10-2 



~WI J._ai\\ 

, ... :--: • - -'- _ ... -:L-.:~ · l.lli c.:.u.:... ··-- .I\ I •. ·-- .. ~ .b. L:. ~ • 0 Le, .b. • I. ·-•'I 
(.?,-U'-' J L):!,lA .)-'-'-"" ~ lJA . - ~ ~ ~ ~ L)C- .J • .:r c-- 
yl _ls (Open) <Ji\3 (Closed) 5lilS 5±6i% cl±a.as Ailis» JS.l isl [yKi» has {gs J+-! 

- ~~ Y.F-J (Loop) ~IJ (Connecting) 

e A,Fi'9! Ag3\l5 Ast.call alf ,4y3 (&all cl A<ct J4t55) &%la .45) a s glass8 > iii egs 
. ~ ',$1 JI wbUIJ JJJI J ~4J4 ~b?'J ~ wlAL;..i~ .ii.o:iJ d .. b ... JI 

.)5 ~_,1-.bl.:ii 0" ti)lhi\ o~~ .bl.:ii ( ~\_,.,, ~.l:>..'.i) wy'.ib.~J ~ ~ wG.WI ~Ll:.l) ~ w~I .)y.;!J 

·L - .1;.. A.:i.!~1 o · ~\ · ·"' ( OPS ) Ui...il 1 • - · ·- ..:ii .bl.:ii I w\:it.JI w~ · .bw · .< .J"¼'?" .:r J .. .JP. L.)A .:r J .Y. ~ J I"" J . L.)A 0..,...... 

.s 35) Rs±yh cl sl La @Ai3 l$has] ale?} ,5f-! 

-:(Types of Traverses) t.::ilt.LAJI tl.,-il 2-2 

-: (Open 'traverses) tjl.WI ~11-2-2 

(1-2) Js.al 

9 



-:(Closed Traverses) Gil &lall 2-2-2 

ts.ll.:I:! ~, cr-J.:..11 Js..:;J I _,I t)L....:.~\ .:i.x:. ~ LJA til.it.A ~I ofa-, w~I LJA t~' 1~ t} 

Closed loop ) ~ ~I d'.l ~ ~4 ~ ~ wy:il.i=..~1 ~.,1- ~ ~ ~)~ 
( 2-2) Js,.:;JI t} lAS. (traverses 

A 

4 3 

2 

B 
(2-2) JsN 

I~_, (Closed traverses or Hrtk traverses ) ~ w\jj\.l:,,.~\ d . ..a_,kA LJ¾i-l:!~ ~ J.c _,I 
(3-2) dSll ,,s LS • 832 IA 3 i <4ls1.ty is sill l 

(3-2 )Js...::.ll 

<34l) ,s tls 90l .4 1l) h4ti5 yy! &-.9 gs (Trimble GPS) Jee el±st.ly us eye 
.(Total station) \u+ e'19 @%» 'S ye <6%91 tit,ll3 7,991 93\53ll Luy tss (&lo" 

10 



-:(Closed Traverses) ~I~\ 2-2-2 

siy cs ,,els I<.all sl t)l...:.:,~\ ~~ ~ u,a tilu ~\ ofa, uw...a.JI u,a t_Jl\1 \~.} 

Cl d 1 ) 
~ .... :L-.::11 ul::i ,_ -::1, iu ~- ~ uVil~ ,11 ~ -'-. . ... :L-.:: ,_ .hi ·'u ose oop ~ ~ ~ ~ . ~ ~ r } ge® y,,-- ~ ~ .Y . 

( 2-2) ~I .} L.iS (traverses 

A 

4 3 

2 

B 
(2-2) ~\ 

lis 3 (Closed traverses ot 1irtk ttavetses) ~ uy:il~~\ d..o..,iui i).!'.i~~ ~ ~ JI 
(3-2) ls.all ,,s LS ¢ 83ytl Ii8 3 i 44ls.5.4/ Lis sill l 

(3-2 )Us.all 

~4-1\1 i) ufi.tilJ ~\~I~ CJ:fifi l) .1=\:iJ tUI ~J ~ (iritnble OPS) j~ rl~4 llA! ~ 

.(Total station) \us e'5119 @%» 'S ye <6i91 tit.all3 @,ii991 93\5ll cay tss (lo 

10 



-: (Accuracy Standards for Traverses) u~I J~~ ~.lll u41bl-i 3-2-2 

4-9.:i i)c. ~I ~ ~ LJ'll.m.u,~\ cfo..a:! ~\.J u~I JI.Ac') 4-9~\ u4,lb:i.-a (1-2) J.J.:i.;,. 0:H:! 

le~· _fo')\ if" A.1\WI ¼i.;-JI fa. :.t.Jl:i:u. u~.J.:i o.:ic ~~ ~, ~\~\ ulu,~\ ~Y.J 

uLli1JI ~ljl LJ'll;l! J'i.c. LSfil ~~I ~.JLl...JI Lal ,o.:i.J~I ~WI d~ ~.JLl..JI J\..hj i)c. 
I ')I ~ . _ I\ I\ . ~ \A · • l5"' .J . .r" lS"', r J:C- .J 

~lll1¥.J,&ll 4illll ¥.J,JI 
'third Order Second Order <490 

,i' c ila dol cit±a ,i' cila dsl cila sY 
Class 11 Class l Class 11 Class l First 

Order 

30-40 20-25 15 - 20 10 - 12 5 -6 
cils9!Rasla yf gNa9I s±> 

Jsley Y l +e: 

1011 1011 1011 1011 0.211 
l:!IJjll o~ ljil c.,-ij~\ ~\ _;IA.t . ~~\ 

2 4 8 12 16 (±9) al_y 1±c) ilel_&l) ±c 

1/30 000 1/60 000 1/20 000 1/300 000 1/600 000 ul!W\ (j,lll:i! ~ <iJ~I ~I 

8"/sat 3.011/sat 2.011/sat 1.511/sat 1.011/sat 1_,hi. JS. ul~"il ~Jilli~ 
Or 30N ot1011✓N Or 6"VN Or 3"VN Or 2"N JJ~ >j ul ~ Jb:lll 1W JI 

0.88✓k o.4✓K o.2m✓k 0.08m✓K 0.04m✓K ~ ~ ~..,_JI J JWI ~ 
Or Or Or Or Or 

1:5000 1: 10 000 1:20 000 1:50 000 1:100 000 
J3\ey Y ) -e: eils.'YI 

-: ul~lfa\3-2 

4JW\ J 4ii~I ~Jjll ~J ~ s gll cs \A~.) ~ t)I ul~l}ll ~ (2-2)Jl:i11 JJ.:i.;.,11 
: ~b ~.:i ~ Jy,-=J1 ~~ J d..)-4 ~) ~ ~ ~')\ 

11 



(2-2)0 Js 

From . ' To H. angle a. bistance 
' 

s T 

dPS2 (St2) ., GPSl(STl) 0 0 0 

GPS2 (ST2) 1 48 54 56 215.001 

GPS2 (St2) 1 48 54 54 215.021 

GP$2 (ST2) 1 48 54 58 215.040 
-· 

GPS2 (ST2) : 1 48 54 56 215.022 

-~- . ' .. - . ! { 

' + 4 , ., .. 
JI 

{ 

_·., - Ary-» · -· 
·., ' % » , 

,. ,., ~ r3: .. , ·< 

1 GPS2(ST2) 0 0 0 

-.' » 

1 2 319 21 27 204.514 

1 2 319 21 31 204510 

1 2 319 21 29 204.518 

1 2 319 21 28 204.522 

.. 
' - 

.,- . 
e 

2 1 0 0 0 

2 3 147 25 44 287.751 

2 3 147 25 49 287.748 

2 3 147 25 55 287.754 
.. 

2 3 147 25 48 287.747 

3 2 0 0 0 

, 3 4 250 55 34 172.523 

3 4 250 55 43 172.511 

12 



- 
3 I 4 250 55 38 172.422 

' 
3 4 250 55 36 172.480 

. ' 

I 

'• 
: t { 

; 

4 3 0 0 0 

4 5 155 33 07 108.561 

4 .. 5 155 33 10 108.530 
. .. 

.. 4 5 155 33 05 108.612 
, 

; 4 5 155 33 06 108.572 
.. ., 

x iv .. . 

p : 
. .. ... , . 

. ' 
.. 

s 4 .. ' 
'» .. 

"» 
. , . 4 .3. e 

.: 5 4 0 0 0 
·- .. 

-··• 

5 GBS3(ST8) 200 38 01 359.990 • 

5 GBS3(ST8) 200 38 04 360.102 

5 GBS3(ST8) 200 38 02 359.96 

'. 

5 GBS3(ST8) 200 37 56 359.941 

.. .. .. 
. . 

.. . 

GBS3(ST8) 5 0 0 0 0 

GBSS(ST8) GBS4(ST9) 143 12 25 441.371 

GBS3(ST8) GBS4(ST9) 143 12 20 441.373 

GBS3(ST8) .. GBS4(ST9) 143 12 30 441.392 

GBS3(ST8) GBS4(ST9) 143 12 25 441.392 

13 



- 
: 0\V Ce 593-6 4 @,6491 cit.all 3 ul3_l » 34-i9 (3-2)5l 3+e 3 

(3-2) d+> 

From : >, I • To H. angle H. Distance 
·- .. ' . %, 

, 

GPS2 GPSl 0 0 0 

GPS2 1 48 54 56 215.021 

1 GPS2 0 0 0 

1 2 319 21 29 204.514 

2 1 0 0 0 

2 3 147 25 49 287.750 

3 2 0 0 0 

3 4 250 55 38 172.484 • 

4 3 0 0 0 

4 5 155 33 07 108.568 

5 4 0 0 0 

5 GBS3 200 38 O1 359.998 

GBS3 5 0 0 0 

GBS3 GBS4 143 12 25 441.382 

14 



- 
-: ~\ J.ii t.:.i\.b.JI t.:.1~\.1.:1,.\ yl.ui.:i. 4-2 

:&all As-/le l,\y s gas le3ls3Yl eats g 

GPS2, GPS1 = (tan-1 ~) + C 1.2 

Example: 

GPSl=tan-t 158940.652-159051.275 =tan_1-ll0.623 +3600=326036,39.z" 
' 102911.593-102743 .. 755 167.838 

GPS2,1 = 32636'39.2' + 48°54'5611-360 =1531'35.21" 

:glad! cs\sol le letg @lA65 C<lass.al_ye clssyl ta 4.ha4 lSlesls3¥lets a; 

A Easting = Hotizonta1 Distance x sin (Azimuth) 

A Northing= Horizontal Distance x cos (Azimuth) 

Easting = Easting B + A easting 

Northing =Northing B + A northing 

Example for station 1 : 

A Easting =215.021x sin (1531'35.21")= 57 .557 

A Northihg = 215.021x cos (1531'35.21")= 207.173 

Eastirtg = 159051.275+ 57.557= 159108.832 

Northing = 102743.755+ 207.173= 102950.928 

c"3, -le'Yl le# syl etsh &!ha e esall y± cl@lisyl etas " 
<4tall -Aly l Cs dsl@stall aaiy 383) - (Autodesk 2006)- &+'!G±+ o= <ls» 
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- 
le YI ilia» ls 4®yh Ce S! S 5ell sh» le .4till ls] ts ale»! 4ihlsy CSA! 

.(<el Jae-'! @±9 Se A Ac.cal 

Station. i. 

St4 

,'• 

;• .... 
tilt. ., ,: 
_D_Lu .·· ~- 

,. 
, .. 

r 

St8 

St9 

Easting ( irl. ) ·· Northing ( rti) 

159108.832 102950.929 

159195.636 102765.751 

159438.857 102611.984 

159399.386 102444.077 

159420.509 102337.583 

159361.623 102982.433 

159564.596 102590.502 

das 5 (GPS) 5ue 34039 \855,1 7s6.a 3 45% Cillis] Cle lli! laal sys.af ' ail 
: <A8lay!s's Jty (5-2),5ll 

# Station Northing Easting 
. _.,, .. 

GPS1 102911.393 158940.652 

GPS2 102743.733 159051.275 

GPS3 101982.530 159361.790 

GPS4 101590.661 159564.860 

16 



- 
ltll Call 

-: (Reduction of Errors)~ y~~\ ~ 5-2 

Total Station Leica <' » lll Abs/ ge ±.call ls Cd ,141.4l lg) 
:,,11\S A 53gs/ Is8 2tUas'9I ,53 TC605 

5" = angular error ~I}I ~ \k..11 • 

±3 mm + 2ppm = distance error AJW\ ~ \k..11 • 

- : (Error in Distance) ~UWI J ylb:i.~11-5-2 

an = .J (a; )2 + (o,) + a2 + (D x bppm)2 .2.2 

j\ages Ayo ~ 1.k..11 : a-; 

LPWI ~J ~ \.k..11 : a-, 

j4-;JI u)l.a\.- : a, b 

-:( lttsttutnetit Cetttetittg Etror) J~ ~.:,.JI ~I c) ~\ 2-5-2 

the Quality of lrtstrltinent j4-;JI ts~ 11 

the Quality of Tripod J,.iWI ts~ 11 

the Ski11 of the Obsetvet j~I ~ ~ li~\ .l..01)1 oJl+aJ 11 

17 



-: (Target Centering ) a5l sis/ 3-5-2 

3mm ± 2ppm = a,b 

, 215.0215 3\5( ST3,ST2 )-s -! cy! <.21E,0 75.all 

O'n =.J(u;)2 +(u,)2 +a2 +(Dxbpprn)2 .3.2 

O' D =,/(0.002)° + (0.002)2 + (0.003)2 + (215.021 X 0.000002)2 = 0.0042m 

: @is lS s las ylia 3 cthas all yy 5¢ 3 @ cit.all ls» lty (6-2),ll Uses 

(6-2)03s 

'' Line Distance ( m ) ·t o, (m) 
s, 

, . 
,. 

GBS2-1 215.021 0.0042 

1-2 204.514 0.0042 

2-3 287.750 0.0042 

3-4 172.484 0.0041 

4-5 108.568 0.0041 

5-GBS3 359.998 0.0043 

GBS3-GBS4 441.382 0.0043 

18 



gs es S! ass tas'SI ct@ ell) @Lal Ras al 3lge 8 3.all 7ls s ,1510) gs)! 
:J= La uc ~-u .l::,.\_, lb ~ 

Pointing Errors ~_;11 <} ~\..h;.\ • 

Reading Errors o~l..ftll <} ~lb\ • 

:~t:ill ~)t.J\ tj9 _, ~b ~\ lJA ~ ~-ull 1..b:JI_, 

2CT DIN 
CT apr = ✓n ..........................• 4.2 

_Ua\...:;,l\ A.b:..JI j~ oc ~"Lll \..WJI : (j DIN 

(.> w \.JI ·.I\ - • ·- I Lu ,Q°i ~\:i .. c::~ lb.II \~ w _ J J - JY ~ --~ . 0.,_... - J 

CJ" apr 
2x 5" -+---5 52 - - ~ - . 

.: cl9fssy! i ·tbs9I aye a1 7-2 

:4ia -la,ll c#ls] sa1 Rs)» » d<I elis 

- Least Square Method . 

- Linear and Angular Misdostite Method . 

- Compass Ru1e. 

19 



\has c,es ,,5ls] &S csa13 74±ls 5sl us9 ells sail i ChSY Ry Al Lua±fl ail 

rl~~ uy'.i\.):,,.~\ ~I~~' ~I~~~\ LG.l.a uc uL._,h....i ~ ~~., '½9 .)p._,..JI 

.( Autodesk 2006 )r..,iuY. 

-: ( Least Square Method) 1-7-2 

x = c1r 1r11T K 6.2 

: us 

Unknowt1 matrix : X 

j acobean matrix : j 

Observatiot1 matrix :K 

V aria.nee matrix : V 

uU~ yi)I _, u\:u..t.JI ~ ~.l:>..J ~~.,~)JI o~ A.AWi d.!~1 uc:. ;;.J~ ~l:ill ~I_, - 

:(d .. b . .JI uy:il.):,,.!) ~b .)\yJI LJ:!b.~I .J ol~\ ~\A~.)~~\ d"\_;ll ~ \"~ 

20 



- The Jacobean Matrix J: 

J= 

aFj 8Fj 8Fj 8Fj ............ 8Fj 8Fj 

8dx1 8dy1 8dx2 8dy2 8dX10 Gdy,, 

aF, oF, OF, OF, oF, oF, ............ 
8dx1 Gdy, 8dx2 8dy2 8dx10 8dy10 

13*10 

-: ( Distance observation teductiott) 2-7-2 

21 



Linearization: 

Taking the derivatives of last equation: 

ax; JJ 

OF ., -=-- 
Oy, LJ 

t 
BF Xj -X; 
-= 
Or, JJ 

BF ;=9, 
= oy, IJ 

-: (Angle observation reduction) 3-7-2 

0 = Az IF - Az 18 
0 = ta11-1 xf -x; -ta11-1 xb -x; +D 8.2 

y,=9, 9%=9, 

ta1<lng the derivatives of the last equation: 

aF _ yi-yb 
Bx; - IB2 

6F x,-x, 
oy, i 

yi-y, 
IF? 

22 



- The Observation Matrix K: 

K= 

F,-F,, 
F,-F, 
F,-F, 
F,-F, 

- The Weight Matrix W: 

W = 

- The Unknowns Matrix X: 

X= 

i3xl 

13*13 

dxto 

dy o 
toxl 

23 



- The Variance Matrix V: 

V = 

X =X,+dx 
Y=Y,+ dy 9.2 

:(Autodesk land 2006) ! c3± e\151ly sys.541,,11 tlsY! -8 ghy (7-2)25l s 

(7-2) 3s 
. Point Northing Easting 

•. .. . ' 

1 102950.8828 159108.7606 

2 102765.6738 159195.6159 

3 102611.8412 159438.8176 

4 102444.0057 159399.4192 

5 102337.7409 159420.5548 

24 



.-&ssall ct@laal 9-2 

distanceji = ✓(Ej -E;)2 + (Nj -N;)2 10.2 

A:,,:,,, aJ\ w\JWI ~ (8-2)Jti11 J_,~I 

e Distance (m) 
• ·.::- ........... , :. 1 _·. -.- • ·- ·t:.· ·_ · .. 

GPS2--1 21.4.978 

1--2 204.564 

2--3 287.769 

3--4 172.3977 

4--5 108.3463 

5-- GPS3 360.0390 

GPS3-- GPS4 441.360 

d.9\_y-J~\ O:!,! lo J.ftl\ fl~ .... :\.~~~., A..,.., aoll '-:!I.,)\ yb Ml A..,..,, aJI wl.!ly,.j~I yb ~ 

:la&ss., ul3 3!" Ras 34'y (9-2),lt61 0js-ls 43l50l c# e gs\l +> 

25 



(9-2)5+s 

From To H. angle 
.. ' 

GPS2 GPSl 0 0 0 

GPS2 1 48 55 36.43 

1 GPS2 0 0 0 

1 2 319 21 56.31 

2 1 0 0 0 

2 3 147 26 21.29 

3 2 0 0 0 

3 4 250 53 45.65 

4 3 0 0 0 

4 5 155 32 25.14 

5 4 0 0 0 

5 GBS3 200 38 33.95 

GBS3 5 0 0 0 

GBS3 GBS4 143 12 45.89 

:gs='411l ,ill (Autodesk Land2006 ) c·iy Cs e dyes,121l 03ls,,A 383 

Angular error =0-02-43 

Angular error/set = -00-23 under 

Error North : -0.2775 

Error East : -0.4444 

26 



Absolute error : 0.5239 

Error Direction: S 58-01-12 W 

Perimeter : 1347.9866 

Precision : 1 in 2572.9258 

Number of sides : 6 

Total # of Unknown Points: 5 

Degrees of Freedom : 27 

Confidence Interval : 95% 

Number of Iterations :2 

Chi Square Value : 82724.00903 

Goodness of Fit test : Fails at the 5% Level 

Standard Deviation of Unit Weight: 55.35207 

27 



Observation 

(10-2) Us+s 

DIST 2 3 0.005 
: ' : ~. • f, • ~ . . 

ANG 1 2 3 48-54-56.00 3.300 48-55-36.43 40.43 

·: ""· 

DIST 4 5 
287.7310 0.005 287.7698 

0.0388 

ANG 3 4 5 147-25-49.00 3.700 147-26-21.29 32.29 

•· .. •. . . 

btsT 6 7 
108.5700 0.005 108.3463 -0.2237 

: .. 155-33-07.00 -41.86 
ANG 5 6 7 6.2 155-32-25.14 

. . . 
: 

s , 0.0490 
DIsT 7 8 359.9900 0.005 360.0390 

•' 

ANG 
·' 32.95 

6 7 8 200-38-01.00 4.800 200-38-33.95 
. •' 

Dist 5 6 
172.4900 0.005 172.3977 

-0.0923 

ANG 4 5 6 250-55-39.00 3.800 250-53-45.65 
113.35 

DIST 3 4 204.5140 0.005 204.5635 
0.0495 

ANG 2 3 4 319-21-29.00 3.200 319-21-56.31 27.31 

DtsT 8 9 441.382 0.005 441.360 0.022 

ANG 7 8 9 143-12-25.00 2.700 143-12-45.89 20.89 

28 



ADJUSTED COORDINATES 

Std Deviations ate at 95% Confidence Level 

(11-2) ss 

102950.8828 159108.7606 0.622 0.469 
-, . , 

3 ',', 0.468 
',' .. ;.2. ·•. 102765.6738 159195.6159 0.703 

102611.8412 159438.8176 0.726 0.538 

102444.0057 159399.4192 0.683 0.527 

102337.7409 159420.5548 0.664 0.519 

Semi-Axes are at 95% Confidence Level 

(12-2) s 

1 0.662423 0.410351 25-51-39 

2 0.705371 0.464945 174-00-50 

3 0.738497 0.520833 164-55-03 

4 0.683418 0.526999 179-07-33 

5 0.667736 0.5 13431 9-57-13 
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ADJUSTED cooRDlNATES 

Std Deviations ate at 95% Confidence Level 

(11-2) 0ss 
a 

.Est 

1· 102950.8828 159108.7606 0.622 0.469 
•' ·, .. ;» 

2 102765.6738 159195.6159 0.703 0.468 

. . . ., . ·.. . : •,• ~ ·. 3; . 102611.8412 159438.8176 0.726 0.538 
.. ' . ' . ~ 

4 102444.0057 159399.4192 0.683 0.527 
' . 

. s ' 102337.7409 159420.5548 0.664 0.519 
' , , ., ·~ · .. · : 

Semi-Axes are at 95% Confidence Level 

1 . 0.662423 0.410351 25-51-39 

2 .. 0.705371 0.464945 174-00-50 

·, 3 .. 0.738497 0.520833 164-55-03 

4 0.683418 0.526999 179-07-33 

5 0.667736 0.5 1343 1 9-57-13 
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l Lail)l 

3 

• ~\.)\-.9 ~'I.I le;J,; ;t1 ~ ~~ 

.li.JS.;-6'1 oJ_;lb\l o-.,1SI 

.9lis ill ,le As.asill 
liii'I.I u~I . - - 

&ad df c&sis.±al] #I ·Tl ... _.,,. .. \..,...JJ 

.-8l gis ill ale 
.~\ ~\.)\ J»JI 

.(Vertical Alignment) J),.U ~\.)\ le;le; i\\ 

-~\.)\ ~' J,J, _.,~, ~ '-s_;U...S\ J,.\__,J\ 

1-3 

2-3 

3-3 

4-3 

5-3 

6-3 

7-3 

8-3 

9-3 

10-3 

11-3 

12-3 



~WI J,...:..il l 

eltill Jail)l 

~.11.41-3 

dsIo,a10 ya @ls all s8 g3S545ls s5±ha sW all sly» l • -he) -fl e 
.~L.uJ o .Jfi~I ~\ w~ c4 ~ ~! ~ ~ J y:&.11 

. lul\S ~ , I 6)\.:i · ~ . UI , , . I\ _ . • _-;\\ ~ Ji,..,:i:i ·LF ~ J ~.J .JY' c.,r 13:l..>="' 'F"~ r-:-- ~ 
J \+iyl~ ~.b:i J ~\ti w~l ul;H ,y9 ~ ~ :(Horizontal Alignment) ~\ti ~I -1 

J ~)I ~_►..II ul;H ~ ~~ ~~)'4 J ,~ c1,lii11 .bu.i J ~y\Jj J 4Jl~I ~.b:i illl~ J 4-,iy~ 
.JU ~4 0.!J:JI 04,.:31 ~.b:i ~~ J (Pt) c:jiWI ~\ .bW J ~l;JI _►.\_,:JI J ~}:JI (fay:. 

till) ~.b:i i) ~ ~_µ 'F"l)I ~\ ol :(Vertical Alignment) ~_;bll 'F"l)I ~ -2 

~ ~LJ..i J 'F"l)l l5~4 0.!J:JI o~ ~ ~ ,0.!J=Jl ~.i;JI ).~~\ ~.b:i J ~I ua.J~\ 

w~I ~.b:i ~ ~)J.l 'F"l)I ~I 04 ~~ J 'f'..:i)I J faJI _;bU.. ..:i~ J ~ J ~_; 
. ~_;)\ wUb J ~\)I 

:J,l~ ~.14ll ~\ 2-3 
~\I~~ 01 ~ l~J t.JLl:ll JI 0.!JJI tJA oj\J;ll ~1-►-~I i.:,_;bll 'F"~I ~I~ 

es .<8Gt501% 3±$ 9lRitcas tall,iiy!4ha5103 Rs_s s @lsl cits 4l col ylassYl 
e514 c49\Sa! 5al -.af ±is lfsY,+ isly lee)s lshalls Ras ll cte till y-elf? 

.ola~I 04 ~b ~.)..) i)c. ~_;b i)c. ~ ~ OJWI w~__,JI ~b.J 0.!JJI 

: (Design Speed)d J eJ e, ci\\ ~ y.JI 3-3 

LJdh)I Jlpl ufo La..)je. oLi~ ~J l>.l.Jh i)c. O.)~I ~ _»u,J ol ~ 0~ A.::._>.uJ Jcl ~ 
~ ~ _;=J\ 4b J ~I e!, jJ d J oJ a oil\ ~ y,:11 J~ i)A ~ ~~ J ,d 1 ;.,i..:., i a JJ_;..JI ~\:jS J ¼\t:iA 

,.!J ~I ~l.»J ..:i\_;J\ tJW:11 
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&,,ill Rs_yall \gsl @e _yal e All c st.a5 
" 

40 30 (LOCAL)~~_;b 

60 50 (COLLECTOR)~ ~_;b 

80 80 fk.-~yy:., 

100 90 ( Expressway )c:!.Y-" ~__>---..b 

cil.ail 9 25%alls ylas3las54y 4l ls aailli5_yf @asl l yyfy ail Ry» 4gs?©) 
J ,y..)-'-11A ~ ~ J Y.JWI j~ J jJ~ J w~_,l\ ~j)\JI ~j)I ~L...i J 4,\1_,hl J c.::.iyh1JI _;l.bil 

w~I J 4,i~ ~I J d_;~ ~)JI yk.fi.uil jlj ~I~ y.,, uj\j ~ .u~ ~~ ~ \~~ 
,j}~) ws_,ill ~j)I ~b 4-:!9 uj\j J 4,:il_;\h.il i,.l::,. ,-, ;,,;.:, ;\Ji,~ lA_;l.bil 

l~J 6 % lA_;\ii.a (B Max) ~J 60 km/hr ~oJo,a;\\ ~_;.JI tYLuil Jc. ~)JI~ fi 
~ojo ail\ JJI~ ~ l~J 123 tn UC, lA_;b.§ ~ ~ )I ul ~ ~~\ w~I ~ ~ 

.( AASHtO 2004) 

~ojo ail\ ~y.Jl ~ ~~J oj\...o:ic.l ~l)IJ w~ ,:fa.a _;1,.§ ~ Jsl ~ J\.:i\1 JJ~IJ 

:~ ~I j\yJI ~I _;\.fuJ 
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6ll:ill J..,ail l 

. (% 6 )lA).1iA ~ _;bill ~ ~ Ji\ (2-3)JJ~ 
M.E.TRIC I 

:l:;)\l.:--$;g.ni c.a't;:;i;,:-JSitcc 
:S!P<·•t.'!GI -•~«Jix.iit•~,,!iJ!;r,'l;i, f!'.;1'laXiimu-r'lli, '"lro.li;a~ R,a::jiu"!'> 
0.::1-n,'.h) :O !('17f:.,..)1 f.' {IC ,"11i00'-,;., f} (wn·;, 

Rr."A: nd c.,c 
FR2ad.< 

~;'J:'":l,/ 

'15 4 .. 0 !Q.4iQ 0 .. 44 4 ,0 4 I 

:2:0 4.iO !0.3:5 0.:39' S. ·t 8 
30 4._o, o.,2s -o.s2 ·22.1 22 
,4,Q, 4. 0 0,.2,3- ,(Jl,.27 46 .. 7' ,J! 7 sSo a @jg zs a55 £G 

-6,0 6~0 0.17 0 23 1-~3._,_z. 12_3-'- · 7% Ed iis j2i ii? i5j eo so @ia gzg 252g 252 
90 .i:f•o o~ 13 o~ 19 335~7' 3-3-s, 

1\C,0 s::o OV12 -0. 18, 4;37_,4. 437 
1!1.0 6.:0 0.1' 1; 0.17 560~-4 560· 
12.0 6.0 0.09 p. 1S 7SS.:9 756 
''113:0 6.0 0.08 0. 14 ·9$0.5 95, 1. 

:~_;b.11 tlb! 4-3 

j,lc. 4-:!k _)A;!~\ JJJU ,0.lJJI tt.bil ~\ "1-►-~I ~ ~ W:Sji:i 0.lJJI lJA oj\li....,'i\ ol 
o Y.fi. ) .. b! wbil d~ u~ J .J.Jy.ll d)~ u.a Y.fi j,lc. ~ ~~ ~ ~J d.J~l u.a ~ 

~l.;,.:il ~ ~\..ill .J.►...ll J..c.J ~\ JJJI w\:is~ flill.~\ ~ ~~ o_>.!i.,..a ~_,1. d)~IJ ~ 

. .JJ_y.ll 

: yJ ..• ~\ ~._F, 5-3 

\al a_ys cl]A5lie 5yyhl@ssh s ssh±s 33e39 Cs ilis@ sll es all ga> &) 
, 0.!) ..... ,,4 oft:! ol jWc.\ ~ J:l}JI e:b f'""".J ~ 0.l.;h\l ~ oLi~l 4.Jj J oj\.jil\ ~~ t) \~ I.JJj 

• (fa 3.5) jt..u:A ~ ifoY:, 
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:8al ds±-l 6-3 

\~ J--:i ~.J .L}.!}:JI .J_p-J ~4 ~\ 0-4 ~..? J.J:!A jAC ~ 04,JI LI~~ ~ 
ual..:.. ~ .I..! J--:i 01..;.:il JS 0µ ~.J ii.J:!..►. ..:i.?..J 4-.\b i}.J .~tsA ~ ~ ~ ~) ~ c.1-JI 

.~WI ~ 2%)..:i¼ L}.!_;b.ll ~~I J~I ..:i\..a:ic.l f3 ~.J .ufJ.Jb 0-4 0\S,} ~ .I..! 

cial! 8all Jgl 7-3 
1 ·, .Al~ A...b......uJI ~~\ wub..WI d .... WI -=-'-1..1... - • 1· ~ - :i...uu. ~.11 ~. · - 11 - ., 11 _j u--,> .J • - - .J 0-"' lF ~ .JC U¥' - f"l:l - _y,,, -~ L!l..>=' lF 

~~ J! 04-JI LI_y..:, LI~ ~~.J LJ¾iJ~I 0:!JJI ~ ~4,.:i'l/1 )1.S ~ c.1-,, ~ly.,,.j.J L}.!_;Lll ~ ~ e;:l.:i 
04-<> LI:ly..,:,j .J ~ t)SL.I ~l t1,jl 04,.:ll 0~ ~ LI...:, )l ~ .JC ~ J..,c f3:! ~b ~J . 0:!JJI 

.J:l-l'1.:i 0-4 ~ 01 ~ W t}!YI ~I~ wL..:WI t)St....l ~ ~.foy J#- ii..:iWI ~WI J~IJ . .J\.k...lJI 

~)l:l 'l/ ~ 0.,iia %1.5 ~ ~_;JI ~i.J .. 0:!_;hll ~4-\14JWI ~l ~~I ¼3tsA!.J ~yil Jc 
<5 0 2le Sy Y3 5l 

: ~J'il 8-3 
~\.k ~ <.rl_,...;JI 0-4 y.ftl4 ii.JWI tJ~I Lal .t)y:ill ~ ~-►- o.wl J:,..b ~.J~\ _»W 

lA..:i»JJ 1~ A.....al.:.. ~b ~.Jl.j\ J:i'.i.,w ~YJ .~La ofa ~l ~Wl! Jl_,-uil.j\J ~~IJ L)'l)..:i.JI 

~4 _;b. ..:i _,-;,. J ~lS..oj Jl ~l..a;t4 I~ ii .JWI wy_;JI ..:i~ J ~ y,, Jc J iiLl...J\ .JJY Jc. wifa.. 
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- &lll Jasll 

~ ~.JA .JA LaS ~~ ~ C"l.5) t.,_µ1 ~ ~)\ u=,:iy:- 01.S ~ .~WI o~ ~ o\...:;:..Jl 
.1al 

:~4-,:i'il 6:H 4.lw::ilill .J.►..ll 9-3 

~ti_;~ ii~JY ¼~I J_;bll ~ _, Uw..JI _;_,_;,JI A.5...? ~ ~Lill _;_►.11 i"~ 

u=,:i _fa31 ~~w e\.l~., ygts 0fa 01 ~ _;_►...11 o~ u=,:i y:-., .fol .,1 w1 J;,. c1) u-o uil:i:i uts l~l L:. ~ 
A.il.lA)'4 I~ )yJ lJ6k..o.l l _;_,yJI u,o ii_;~UI iiP.1 y\J-"A\11 _»i\:i ~ ~I u-oJ ~I u,o ~_, Lf'.lll 

+ us # cs-! 5Al gs Ss1l% ,lsls.al » 0Sll st±99l » @a\till cl all 2bas ) 
~t ua~ ~~I~_, ,_fol _,I lfa 3.5 ~l 1 u-o ii.J:!j.:;JI u=,:iy:- c:_,l_ft.u ,~I wh.bw.ll 4Jb. 

~ ~1+iYI ~ 0:l_;bll y_,.....1a 01 i)) A.il.lA14 ii_;_,~I _,I AJWI ~ fa Wj_, 0:l_;bll J_,b i)c 

.~1 ~ ~.JA .JA LaS ~~~~(I" 2) t_,_µ1 ~ i;Y-..:r.J1 u=,:iy:- 0ts ~ ~ 0fa 

~JJAll oj~IJ L..L.:i)I c.fo_Jr- 10- 3 
_fol .;A La ~_;bl\ .J-'-<"\..lc. 0:!-! ~J:l y_, ~JY:-J _;_,yJI wl}~ ~~ 0:!Y:, uc ~)\ uaY:- ~~ 
~\..i e:,bl wl~ J_;b i)l i;~\.1. ~WI_,.~ 4JI..:.._, 0:l)JI u=,:iy:- u-o _»di ~I_;_, 01...ci)'I i)c ijil 
..b:il - 'I~ ~ ·'-" ~~ ~·1 ~ ~ Wl:o. ~ ·1 11 l1Wll WI~ wYWI .•.'\I-; ~ • · ..F"-' 0.l..F-"' (.}I .JC- . JJ ~ 0;!y=i ~ J. ~ r---J .) .):!C- 

y ~ ~~ S,b Lfl-' _;_,_;..JI wl.JI..:.. 0:!-! ~)'\~)=JI~ wl..:...J I ~ I~_, ~fa ii_;~ _,I ii.liWI 

23.,051l17sly li els5l)y le 55,,11lles 5y Al Rs Cle 5yS 5y-) 
.JJ.JA o).:.. i"\~\ Lf.J_,y.all 0-4J ~~\~WI~ 'ifo 3.35 _, yfay fa3.65 i;J.:JI ~y: 

. _;_,_;..JI A.5...? ~ ii _;.:JI d . .1.hl:ull .llC _, wl..t..bliill .lie ~~l 

&js;.L...i.J\ i:.il).:JI ~u-1.JA 11-3 
:uil_,JI ii J:.. 

coy\l ea53¢ 415.5 Lcagl Lg! ! G Al 55450 340446 l84459l ,,8 CS 65= lc 5 le 
w})~ ~ y_, 0:l_;.h.tl A.;!jly 1....A3ly ~ A.:!~I ~WI c) ~_;. ~\})\ w~Lu:L.,, ')i ~:;,Jii 

0-4 ~~ '¼Lli Lei _,I ii~ w~Lli ~ w~_;-JI J_,b ~ ~1)1 uU~~I ~ ~~ lfi.al ~ Lf}Jll 

i...J!l_,.JI ii}~J. 0:!~I ~ dJ-:cl..JI A.5...? ~ .)#. ~lp) ~ ~ ~~! J.,b ~ ~I u)ljb.\l 

(Shoulder) 0:l~I ~ tJ-.:!J JJ:Jl LSy,.'11 ~:.il~.J,l\\ c)_, ~I_, ~I 0_,J:JI ~ ~ 
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- 
ii)~ A.ib L,)-'I fa2.50 w!_,.JI t..>-"'Y::. .J. LS)_,bll u)/b ~ w_,§_,lJ ~ti.a Aj\.....i,.QS) w!y ii_Jb ~~ 

fa6.50 w!_,.Jl <r-~yull J_,bll.J O.).J~~I A.ib ~! .).JyJI 

:t...9y!uJI ~ J.,i...):11 JL...i..J ~~I ~I ~ 12-3 
_ -Ul.:i.ll ''w t...,.,..JJ , ~ • 11 - • - . _-;,1 - -~ 1~ • .<- · . ~ .JY J • .J ',?'""~ ~ ~ ~.J 

_J.µ:JI ~~ ~ L,)-'I c.foll .JWI c)i:. 111 .. ~ .JWI .Jy:i.:,.1 ~ -1 

. :U.......}il ~~.J c-4 ~.J ii.J:lp. ~ dais 5ls CS ~ Y.J-'-"A u,c ~_)JI tl...b! 0fo-2 
:@lal st-Yl-ls a.aill ,i 34l63 -3 

.fa (3.5) hl_,l\ y~I t..>-"'Y::. ❖

.fa (2.5) o..>.Jj:;JI t..>-"'Y::. ❖

-~ fa (3) t;I ~~~fa (1.5) t..>-"'~ :U........J'J.I ~ ❖
. .JW\ J.,1 ~ fa (6) Js. (2.75) t..>-"'Y::. d):!-..:11 w!y J= ❖

,fa (18) Lr"'~ 0# ~~_;bl\~ 01 k~ ii.Jfi:WI ~~'}.\ A.its Jl ~~ ❖

\)s isyl Jli ill 

-: ~-1AA 13-3 

~ ~ .. 1.►.~1 o~ ~.J 0.o ~ )l! ,~yb L.u=--1.J ~ .. 1_►.1 uc- O.J~ ~_;1,.1\ ) .... ,JI ofa 
0-,o Jffeill ~~ J ~lWI Jt:i:i.i)l\ ~ ~.Jii tA ~jib J! d aj••11•JI .. 1..►.~l 0,o Ul:ui u~ ~IJ-! 

.299! ss ±3A 3U±! 
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- I 
o.l\:ill ~I ff ,, 

~ ~1 ~~1 ~1 (_)-U-ull .J\fJc ;11 0:l't../ ~Li 01 Y-?:! ~_;hll ufa ~ ~ J....=J ~ J 
~ .;-uJI 0H U)WI .J'--f3c ;11 ~ ~ :G.Li 01 ~ LS ~OJ o • ,,,11 ~ _;...JI .Llc. .JJ_;-Jl ~ y~I 

.~bll ~b.11 uc u....o)l ~).:JI ~b.11 t\.sj) J u~I )..1Jl wt...a.il J ~JoJo• ,,,II 

-:0..;-JI 0.1.;lhll ojill 14-3 

.J_y:,.A c4 .l.ol4l ~ y ji ~JS y o.) ) . .b o Ji ~) ~ fi 4,J)-9 ~I ~) ~y.ll J_.,:...) ~ 

0sS- 56ll ss s\ssT ls! ,5391l 2is1l$344 3+ ,+!33 ,-3 has \! # sill lsel 
~JSy,.ll O.).Jlh\\ ojill _»i'ti ul '-ii,~~ ufi:l ~\ ~J;JI ~! ~I ~J;JI 0,o Jw.i;/1 u! ~ ,l,fo!I 

A±l els ueYA c@+ ># say fs 4iles gS- 

~ ~~~.:.), 

l Supir- ilevailohl 
] std)2 it/f I --.,,-- ,. ~ 

:t.5-!I....JI J5.J,ll u..a 
.\A_>.!.l.11 ~ltil ~y.ll i)c yji ~I ~JS_y,11 o.).J\..bll ojill : p • 

~y.11 uJJ : w • 
~yJIA.ts:m • 

±las _yr ;v 

'-iyl-lll ~I J-b! ~ : R • 
~.)'ii t) ... ..:i.1 1 :g • 

:tills ,A cal gas} s Rill _yatills45 Tl Rag J as\-l3 
Wv2 mv2 

P= gl? =R·····················1-3 
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- 
: @l4 15-3 

slits le! - ells's @ls.fall @its cs le 5y al Rs tsl/ @ill ke '= 2> <ll 
es %9 ! l-as sis %7 - %4 Cs cs!" cc! lll s Rf8s ,A955ll 5tall 5 6ll 

A±3= l 3asyl est.a1/3 All ,# y5 (2-3) s(1-3) slash all cs g? J30 al9I 

A4» ,ile 6y 3f ,ail : .: .All 3, 5 7 ; .sf E±3! e9 1°+±. "8u89 
(fa/ fa) (fa/fa) 

0.09 0.08 e : 
0.09 0.08 ,'u ±v 
0.10 0.08 ~~ 

0.10 0.10 ~ <.-°iLJl:i 

Sh le lu fg-ail A,,,call As yall 
is J] el\<ia yI c.,r-l • As\a /$ 0.12 0.10 0.08 0.06 

45 45 50 55 0.17 40 

70 75 85 90 0.16 50 

105 115 125 135 0.15 60 

150 160 175 195 0.14 70 

195 210 230 250 0.14 80 

255 275 305 335 0.13 90 

330 360 395 440 0.12 100 

415 455 500 560 0.11 110 

540 595 655 755 0.09 120 
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~WI J,....,.il l 

:i:i~ I ~ b_,::JI 16-3 

s <±ala! cs\ell ytcl ilsll 9lsl <l4) z° eyy clisial s sill e l! 
~J ~ bjtl\J _;bsll ~ y..=.J :iJoJO o'ill A.J:.y,:ll y..=. ~\ ~_,:tl ~I.::.. ~~J u~I 

~- ~ -11 :i..Jl.l.l • -~ ~-t.r 

900 04 .fi.l 301-900 151 -300 61-150 60~ (m) is ill af c i.cay 

- 0.3 0.6 0.9 1.2 4\ 63ly ! 

~'ii i:i~I 17-3 

d.),:!i111 t.Plul ~.J,lj ~ ~ ~\ ~1.►..~I J...=.J ~ u4b-WI r\..lil....\ 04 w~I 

~ ~\ uyb.WI 0--o o.).u:i.o t \_,JI ~u J ,0;!'.i:L.Jl c:;: le j)'I ~ ~\ wU ~)II ~ 41..WI 

.~\:u.J\ :i oJ•'i ooll .b_,.b..:j\ J...=,J i} 4-4\~\ 

:ct,ta glg» 
.Citcu1ar cutves ~yl~I w~I _\ 

.transition Curves ~u:ij\)\ w~I-~ 

38 



ell aill 

:Simple Circular Curves ~\ 4-:! _fabll i.::.i~I J 

:lsylll gis ill_ya\tie • 
:~l:ill r='\..k.ll u..a ufo .!JI ~ ,~-?jib~ ~ .J:l Jl:ill ~I 

0 
center of the curve 

:c.,I ~ 
.IJ'lWI J~ :T 

.~J::JI ~WI :E 
. IJ'l _,ill ~ : M 

.J~I ji_,ll :LC 
. ~I J_,1. :L 

.±-tall 4ls ±9lJ ; A 
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·······························(2-3) 

... ··········· (3-3) sll) gis±all lsl " 

~ 
·······························(4-3) 

................... (5-3) lall ±,±ll @6 Jl al +yILgl 3 lf y ~ - ..?.-' _?J • - J.) 

(1Horizontal Curve No.) 1 ®>sll ,is ill -; 76@ylCis ill.bis  
AiiyI cl16±all = le! » &a 3l cot sh all 

R = 3001t1 
A= 181940 
Pt= 0+890.23 
A/2 =9 09' 5O" 

Ii T=Rtan 
2 

t = 300tan (1819\40/2) = 48.395 tn 

Li E = R(sec- -1) 
2 
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ell Jaill 

E = 300 (sec (18°19i4011/2)-1) = 3.878m 

(M) (YI _,ill ~ .iii 

A M = R(l - cos - ) 
2 

M = 300 (1- cos (18°1914011/2) = 3.829m 

(LC)J.,WI y )\ .iv 

LC = 2R sin jj,_ 
2 

LC= 2*300*
0

sin (18°19140"/2) = 95.5561n 
(L) c'sill d;ls .v 

L = :r Rjj,_ 
180 

L = (n * 300 1819\40") / 180 = 95.964tn 

(PT) <4sl els ,vi 

PC= l>l-1' 
PC=( 0+890.23) - 48.395 =0 + 841.835 tn 

PT=PC+L 
Pi=( 0+841.835) + 95.964=0+937.799111 

(Horizontal Curve No. 1) 1 55Nall is±d - ; A6iy] cl,ts±lf? 
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6.1\:ill tWI 

.<uoll -1 
. (Total Station) -2 

C ::S R/20 · 

d = C * 90/( R) 

C< 300 /20 =15 

Ci·= 850-841.835 = 8.165m 

C= 15 

No. Of C =( 95.964 - 8.165)/15 = 5.8533 
ss=el»l 5 40i cl ,be? 

C2 = 0.8533*15 
C2= 12.799 
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dl = Cl * 90/( n *R) 

= o· 46' 47.9" 

d = C * 90/( 1t *R) 

= r 2s' 56.62tt 

d2 = C2 * 90/( n: *R) 

= r 131 19.97° 

:\l@# c=! 2ill dyes\y 
4ls9ll ,,lss sty @,6491 c4is1al #sT (6-3)03el 

<. 35JI A3 yl ;yll 
·, - .. :!J ,· 

(Poitlt) ~I ct j u,J )l1 J .,ti (d) <438l1&295l0 A.±5l all (ST.) <-% A 

4 ·: ·tfr·_i·:t-- 0.0 O o' o" 6 " o 0+841.835 
,, .. ,:.:. . ··.,·.·-•.c,--;· .-,!- .• •· 

4 •:''":_:: 8.165 0 46' 47.9 Q° 46' 47.9° 0+850 
't<i? 

' ')> .. j'.; -it .; 15 1 25' 56.62 2 12' 44.5211 0+865 /.;: '.:~ :> .i '. 
-;.·;. 3 15 1 25' 56.62 It 3 38' 41.44 0+880 

; - ;··• ... ... - . 
... 4 ·- 15 1- 25' 56.62 tt 5g 4' 37.76° 0+895 -- 

\ _ _.,-- .. --: < ; 

.. -- 

. ~ :~ - . · .. - s·s '_,. -~- 15 1 251 56.6211 6u 301 34.3811 0+910 
.... : - 

6 15 1- 25' 56.6211 7' 56 31 0+925 
,. "=a ·- ····· 

-,-111' 
- 

13' 19.9711 9" 09' 50" - .. ! 12.799 r 0+937.799 
' - · .. 
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ell! J-all 

&2 = ~I.fall yl_,jll t~ 
9° 09' 50" = 

-:(Vertical Alignment) J)=ll ~\.JI ~I 18-3 

~ ~_, ~I.J .::.i~ ~I ~ t"' ~ J_»JI o,, ~ o,, t.i>bll ~1)1 k1L.:, ;II ufi:i:! 
<4l<5, ,ii'y! .ls5l5 &±44..a10l As ls 5!All Rs93 c9alls la! dals= glll Jl65pf 
~~\ti .i:J.l ~_,1.....:.o ufo wi_,:tll ~..'u djb _jfo ol ~_, ).bA\tl uy..:,_, .::.i4SyJI ~L.....:.._, "L,tj)'\ 

-4A i 4yf35 7hLys 4ts lg.d @algl cllsial i ,itfll &4ill 4151y3 4is 3ySl sl 
~\..JI i.Jlh.J.l .iullii.... l . . - _, 

-:(Vertical Curves) ~i.)I ~~11-18-3 

Sias till s s)+3 3ala {ataar ,4fy 4ls59l Alga lll cuts1all 9sS5 l es± 
wl.91......o ~ ol .JA ti~I ~1)1 w4hWI ~ yll..b.J\ ~I_, .o4-JI LI:!~~ ys\s ~I~ 

~_,l......o ufo wi jill ~).J djb .)..,..:i:i 01 ~ w':/WI ~ ~J (SD)4JaJa• oill ~ y,:tl ~ts ~.J 

~ji ~~_, .i...i~t...=. ~~ ~l)l w4h,WI ~ t)ts.a.11 ~Ir~--' ,~ fi.l _,I ~~\ti .i:J.l 
4-ilWI w.11..b.J.1 .iului....., \ ~\ · . . - _, -· ~ 

-:~I.JI ~l _y..Q\s2-18-3 

o,, uls ~.k:. ~li.a ~~ _, ,~ t,,,'-"IJ ~ cl! ji _, ~ ta j)UI y..:,\..Wl ~ ~ 

~I~~~ ~ ~\.:ill w~.,kJI _;ilji 04 ~ ':I ,.fa.-11 c.s-"'11)1 ~l i)c Wl_,11..bllill 

:Jt:ill 
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ettlf Jail 

························································~ l,f""'l)I ~I ~l..k:. (5-3)~1 

p&q=t1-JI~ 

BVC = l,f""'l)I ~I ~I~ 

(Rlevation of the l>l ) ~I)\ O:!WI tbt:i:i ~ y y,:1,i 

(Stationing of Pl) tb'wll ~ ~ 

RVC = ',,S"'-"1)1 ~I~~ 

e = ( fa )U:.....: _,l.JI ~ ).;..\I ~WI 

ti = (fa) Ls!ls.JI ~I J.Jh 
X=c--/ 2s 1 gle A,6991 41,%01.2l ,,i@9! J >A 
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el Jaill 

-:3 g'isl Audy)l Js:el 3-18-3 

-All dgl sf 45s1Tl dlell 
.(Design Speed) ~I<} ii~\ ~yJI (1 

.(Type Of Topography) ~Jhll 1.1.a .>4:! ~I rfa}JI ~Ip~ (2 

.~1)1 J:i..Jl ~WI ~_►..ll J_,b (3 

! Aila±ll Ail_yssh9 {±44.a10 As yl sly All ls @de Ls Kil dse) # Coar 
.\8 J3lei,ss 5ls! » • lie YI 

al @ _ls cs3¥0 @il_sh cuss 2lsall al_dl ell (7-3)03e I 

50 6 8 9 

65 5 7 8 

80 4 5 7 

90 3 4 6 

100 3 4 6 

110 3 4 5 

120 3 4 
130 3 4 
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o.ll:i.l\~\ 

-:'-"""'i.;ll ~I J_,l= .Jy:i.:i,.I ~ ~.JWWI J..,il~l 19-3 - - 
:~ L. ~l)I ~I J_,b ~.l=..J_, .J~\ µ ~I ~lu.\11 J,aly.31 0A 

-:(Sight or Vision Distance) ~_J\ .ijt..- -l 

3y ells cells &ail is is 7.alss is ill d;h! 3as l ylal ,a aY ea@al Ry3 ll Rio 
_j_,4,311 o~~ ~h..i o~~ c.S.?-l ;;.JY.... ~ly JLAb.l r.)r, ~) 

:~\:ill 0:filWI c.S.l:..H 0A':ll ~_,:ill ~_,)1.b_,_y:;, ~ ~1)1 ~I J_,b ~.l=..J ~ ~ 

:,--!/ gs l dsh » dil Ye4isl&9$l&ita Ush ! cal#? -1 

Where: 
D.S = 0A~I 1....SSjill ~_,)14Jl.u...i 

D.S = 0.28* V* t + V2
/ [254*( F + N )] 

V = ~t...., lr-5 ~ _;.JI 

T={9l4 215l ,,4al/ 3ls5 3YT+J 

F=2\sl/ el\<ray! lacs 
N = ~WI wly,JI ~_,lj 

ft#!~~l41Et 1-3 

-:( comfort of passenger) u-iJ~\ ~IJ -Y 

~ J_,.bl\ .)h;! ~ ,O:!.)WI ~IJ .J:!S-'1 LJ'lt....,I ~ (tWI) ~1)1 (Jyhl.JI ~ ~ ~ 

~ LJ±!Jl....:i..i Jlwl ~ uc- OJ4c ~I J_,k_, ,2o Ir 0.6 r..fJ~J '-:!JSJJI O.)Jlk.11 o_,ill L>"L..:l 

r.;:illJ Al3C ~I 0Jl~~I ~ J.,1 di ( 7-3) ~I LJAJ ,~ ~I L...hlci L.JJ~J J_,bll 
. Jt:wl ~ ~~J_,k~l3C, Af3 °=!.:..L r..fJ~ 
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= -+! 's ± (6-3) &SA 

Ls= L/2 
⇒~W.tN-V1ffl 8-3 

.:-- _:J, _ _ ..,..:.J,.. .. 

Where: 
V: o / r ~OJO aill ~y,ill 

c : 2o / r o.6 '-i.J~J ~.fiyJI o.).Jl..bll iijill ~ tJ......:i ~ ~I J.lot..4 
N : t)!.u>WI wly...il ~.,lj 

+ l#! g±sill dsh • 5isl ,4y @50 @ls ll c,as is ill sh le»! ±s£5 
:~WI tbh.JI ~ %17 ~J \: sell (maximum impact factor) 

1HIE 7ZL{ NA VJ T DJ] I gITL....... 9.3 

ufi:! J_,1.11 oli ,%17 ~J ~ c::~I (maximum impact factor) LJA Jil ~--WI o\s. 1~µ 
.~.)WI A..:..I.J ~J W)l..o 
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o.11.:ill J,...:.il l 

34al_) alls ±al) alas  

(ASHTTO 2004) dyls Cle l=Ly All/ cs\is1l Ulla els ? 

54l cl±is1al+ K ctlf @a6 (8-3)U3-) 

SPEED 
AASHTO 

K crest Ka 
20 1 3 

30 2 6 

40 4 9 
13 

70 17 23 

80 26 30 

90 39 38 

100 52 45 

110 74 55 
120 95 63 

130 124 73 

140 

K[JlMiWMtttt3:~~-tl 10-3 
<±ll cl±is1ls cot'll A46 ; K 

JsYW cl de : P 

,\ll gt.all cs : q 

60 Kph ~•J•1 ,.,;I\ A.::. yJI .lie. (K) ~\.:ill 44 0fo (Ctest) ',?'-"1)1 ~I 0.Al 01 ~6. ~ - 

11 = 
~ 60 Kph ~oJa =;11 A.::. y.JI .lie. (K) ~WI A.4 ofo (Sag) ',?'-"1)1 ~\ oft:! 01 ~6. ~- 

18= 
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4 

1-4 
2-4 

1-2-4 
2-2-4 
3-2-4 
4--2-4 
3-4 
4-4 



-: ~.l1.41-4 

~ L}<l ~ ~4..ifa 3 ~~1.,... 3 u.w:i)I u\:4b ul.5.lA.... ~4-:!l uc- o.J'~ 0.!P <)l..};.j'f.\ ~I 

~.J ½~\ ul......-=~I ~w.i ~ ~We. Y4 ~m.J ,J_.>-bll ~ ~ ~\ uL:S..;-Jl ½.J__p-JI Jb ~I 
.0.!_.>bll _)c. .J.J_;.JI 

) ~.)_#1.S ~ ~ ,&.lll .)~I \+l-a.J .~fll.J u.w:i)I uu+l=, ~1.,... ~ (.>_p.:i wl_J~I 0~ ~.J 
. A..1~1 .Jfo .JY. ~_p.:; .J ( CBR 

--~ .-:,, ~, ~, •• .;- .J. 1-2-4 

±l53953899 e46.4575ya le! £l Cle 89el ,4y ,5l ctca sill ell5 tg? 1.af;s 
-: lylyiaYls'is Css, lsl,lo 

(A..1~1 .Jfo .JY. ~..?.-lJ &.lll .J~\ .1 

(CBR) u.i _:,li.s I - -: ~ .llh'.i \..ili..l 2 - .J.Y'":' ~ . - .) . . 

-: (Proctor Test) (~.JY. ~...A--1) ~.ill .Jt#i-1 2-2-4 

cl± 0-e de'-+s .l cli.call » 35ls es l@± al@at<ll a@_s DX5 Cs Se 
-~' u.o)\ uY4 u.o)I ~ lgi/iiJ 4=isl.:iS o~yj ~ ~fl\ 

½fl\ o~ ½_,lb.JI U\:iS.11 ~ .>#, _»J'1:J 4J u.o->11 ~ "Ll:ii ½fll Ls-9 o~.?..,.JI "WI~ 01 l..6 
~ ~ ~) J~_,ll ~ .i.Ji .J ~bj.:i 4:isl.:iS 0\J o~ ~fl\~ ("-WI ~)"-WI~ ul.5. WS .iJI ~ 

:s .(Maximum density) s-ll zit<l/ cy.» @,5l/ s'is st= @it{fl_3 .,Ls) 5 yLailtu @it<l/ ls5 

.Optimum moisture content ~\:i.JI "WI~~ (~\ '-!l:iS.11) ~l.:iS ~I~ ~I "WI 
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.Modified Proctor Test (~.fall) J.a.JI .J.#-.JY. .J°L:A\ • 

~ ,(..>~.J.>! y.ll!) ~LA~_,~~ 4-,jl_,h...ii (P-1~ '--!Jill&~ (Yll...i ~ f.i9-: ~_p.:i.\l i~ ul 
:i,j,ib Js &~ fY-' ,~~ ~ YLJ4 ~ ~ ~_,\......::i..,_, ~u:i..a w~ ~~~Jill ~.1.: f_,:ij 

.(~5.8) ~1.., f~ .iJ_,b tw) 0-4 .hi....:i ~.45 .i...ij_, ~\:ill ~u_, A..w::iG.. Aj~ 

:Ra±5±al) Cal g9YI o 

.~_p,:i.JI y\.bi.ll c:4 J~I ..>.fi5..JY. ~\.9 -1 

. ( .li _,4 10) ~~\ ..>fo .J.>! A.!? -2 

.o~b Y.P- obi_, 0.!~ _, YIA O.JJ.)\.9 c:4 yljill ~ y\.c _, -3 

."4 _, "¾ f9..> J:...l.c, -4 

.-A6sill 9#s5giva Cliie -5 

.(~0.01 Aj~ ,~ 1200 6) (YI~ 01..):!A ,c~2 Aj~ ,~o 6) 01..):!A -6 
.5.as (R-sly ) {±6ll zl514 5lsl -7 

.~o.) -8 

:J.4ll ~..):i • 

• A..c .J\i 4JjJ c:"' w\ .. i9.;JI f9..> ~ -1 

· .i...ij_, ~...J ti:. ..>\i .i.:i~\.9 c:"' ..>fo.J.>! ~1..9 OJ.J:! -2 

~ j~I ,.w.s J .,; .; ••. ~I ~ J=,.1.JI 0-4 o ..>WI ~I , "¾ ~ .J J:...l.c, ~ ~ _, ~I ~ -3 

."4 f9..> ~ ~ oJ~.., "¾ ~ 0-4 o..>IA ~1 ~ 0-4 oJ..,11 <Y'll! .i..11~1 ~ "¾ f9..> ~ 

.bh:i_, ~.)~~~I~ YWI 0-4 ~ ~_; ~y.=-JI ~_,b)I ~ le fty -4 

~.., 4,11 ~ ~.Y. .)~.J.>! ij~ &~_, .)~.J.>! y.ll..9 ~ ~j°JJ ~ ~i.:i ~ 0.!~4 

~~~~I .Jfo. ~I c.1u.i yl__►..i ~ ~ A.!_;h-JI )w..o 4,fill 4?fi! biu::il ~fa~ 4-J_,b Jo~ 
.cAi±Al 

ol~i JW.:W4 A.......:._,..-yJI ~\ 0-4 ~WI~ uc ~.>.!IA~-' ..>fo.JY. ~1..9 y\.bc. JI.>.! - 5 
.~WI ~ c.5~.J (spatula) o~b Y.P- 

c'::1_;--:..) j\..+? ~4 _,I ~j')/4 y..lull 0-4 ¼,JI Jlj.:i. uj_,JI ~_, yJull ~ 4\1 c)j_,.:i - 6 
24°-W o.)ll ~~.fl~ ~\ c:4 ~\ UY.J ~ ~ '½9_;.b L>-4.J ~ull .h....._, 0-4 ~ ~\;j ,u~I 

. <)\:ill f .J;!ll ~ ~I ¥1 c:4 ~I oJil 4.et..., 
\.5,7655y Elly,576 ·tall 75 sl53 Is els53 .hAl5ll 4ts5 Jal/ 3ti -7 

.~\....J\w\_,b.:JI 

.o~4 ~1 t:"' ~w, oJ.., i~ ~ yw1 ~ ~ ~_; o .JA Js. ~, Jfa -8 
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U4JI 4J\:iS..\1 ~.l=.. .u.._., ~ ~ _;11_, ~~ ~.J ~ ~_,1.)1 ~ c4 ~_jill 4J\..;JI 4J\:iS..\1 ~.J -9 

. ~1.:i.o..1 1 1=-WI ~ ~I o~ i)WI IJ_,h.J I ~J ~I ~ ~ ~i ~ J ,~Jill ~I 

-:@±± • 

.4J4- ~I ujJ-;- 1=-WI uJJ = ~_,b)I ~ ■

Ai\± <46lg«Riis/JJ3- 4s9@46ll &«7isl3J3= ·be) Cs " 
.~1 uJJ - 4J4. ~1 c4 ~1 uJJ = 4J4- ~1 uJJ • 

.( .Jfa JY. yl\J F = ~I F) ~I F + ~ .J ~\ uJJ = ~ )I 4J\:iS..ll ■

.( ~_,b)\ ~ + 1) + ~)\ 4J\:iS..ll = 4J\..;JI 4J\35J\ ■

- 1:.._ I\ 4J\:iS..ll ~ · - ~ , '\:ill\ ,_ I l.li 4J\.:J\ 4J\35JI WI ~ · 4-.J.iu.i ~~ · - • ~ JJ J ~ ~ "' . . J"' . ~ - -- FY 

.(Optimum moisture content) ~1.:i.o..111=-WI ~J ( Maximum Density) 

~::I\~ · ~\ wlA .L -1\ 4-5\S 4-5\.:J\ 4J\35J\ A..J:.)\ 4J\35J\ W ·- \:..-: .. ? . t...SY,. _,..,,.,... J . J . - ~ 

-:oi ~ .(1-6) ~1 ~~1.:i.o..11 "'w, ~¼s P-' .J1jil1 Jc. (2-6),(1-6) J_,1~1 ~ 

-~ 116.5 = J~I .Jfa.JY. yl\J tw) 
-~ 152.4 = ylull fa 

.+lil 4Jct5 8s 7,4 2124 =eltill,,es 
dill = @ill .. ~ - F 

~5120 = t_)J ylull uJJ 

(~ )5000 = ~ J-JI ~ _;11 (~Jill) ¼c ujJ 
.J~JY. U ~ ~Y-:::, (55) ~J ~ 4S-a~ r-3 ~ J,S_, w~ ~ ~ y..1\:911 ~ &.loll ~ 

Al«all 

. _ '--:b )1 4J\35JI . Ai,ll ~\-·· el») sy Rill )s 8> - -~ , U.JJ 

(---le®) (-) (5) 3'sl 11 () e\=l 
. ~ . 

~ . + ·.·'~\-. 
- I,. i ' 

1.788 t 3798 8918 
., . 1 

' 2 
1.906 g 4049 9169 

l· 
- 

2.019 4289 9409 3 
II - 
"q' 4 

2.045 N 4344 9464 
T""" 
N 

- 
2.024 4298 9418 5 - 
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'¼,JI LJjJ + @ii,l'· + @isl Os A45l 333 - 
.. u.JJ 

~~\ ~\:iS.11 ' . 4 3ls 9) Rs YWI CJjJ. Al4 J1 @46 A± \s 
®> ~.) 

j Ai\-JI 2i\, I A5- 
(3--/5) (%) . ·Cre) Ai-J <-l 

'. .· <re). : 
ere) ere) (5) 

., . 1 - 
1.640 8.93 160.33 14.31 191.14 205.45 30.18 D3 

1.700 12.05 130.85 15.77 172.22 187.99 41.37 Al7 2 

1.751 15.27 134.81 20.59 166.13 186.72 31.32 B7 3 

1.721 18.93 158.62 30.03 190.32 220.35 31.7 Dl3 4 

1.656 22.07 135.78 29.97 167.09 197.06 31.31 B9 5 ., 

-:(2-4),(1-4) J_,~ ~ ~_,.JI ~till\ 04 

.,-4/1.788 =2124 + 3798 =¼,JI ~-:--1~)1 ¼,JI CJj..,=l~)I ~~I 

. 8.93 % = 160.33..,.. 14.31= 1~1..;J1 ¼,JI uj.., ..,..1yw1 uj.., = 1~_,b)1 ~ 

• 3~/~ 1.640 = (8.93 +1) + 1.788 = 1(~_,b)I ~l)..,.. 1~)1 ~l:iSll = 1~4JI ~~I 

1.76 

1.74 

1.72 

1.7 

1.68 

1.66 

1.64 

1.62 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 
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~ ~ J_;bl l w~ ~.)»\S ~~~_,lb.JI w\.i...al_,.JI ~ ~till J_,~I.., 

~.J#\S ~~~_,lb.JI w\.i...al_,.JI ( 5-4) J_,~ 

us, ,ill5 Ac5 ¼bll - .) - . 
2-i) as 8 (Sub grade) ~\.:ill~ 

~~l.l:>.40 (Sub base course) ~b u,u\.....,I 

iol as. 80 (Base course) u,u\.....,i 

.("3/4) ~20 ~.) ~ .1 

~ ~.fJ ~ ~ ~~) A..ih_, o..lel9 ~ ~ ~~i wl~ ~ 1_,b,I ~~ yll_J5 ~ .2 

.(2-4)~ (.)-<=I)\ ~\iii ylWI ~ 4.36. 0 

J_,J=_, 2r-1al963 ~~ ~I u~I IJ-<l ~I ~¼J ~.l..1A ~ 1_,b......,I ~ .3 

-~250 

lees55sl cl es seiis de cuSl gle Ry,llall 55sl ,by hi.a jg> .4 
.(3-4 ~) ~\ J:,,.l.ii ,.C: • 11 • .:. I\ W w.l · 1 . - . ~ .)JU - u,u - ..? 

(3-4)~ ~.54 ¼Jj_, ~\ 4J.l1.All .Jfa.JY. 4.!_),bA .5 
.2<25 ls].: 3]7 .6 ·r- - LJ.J:! L) ..»'1 . 

-~0.J! .7 

j.fa.11 j'+;,- (3-4) ~ 
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-:Jel l Rs h 

~ c-" 4bh_, ,(4) ~.J t).=,.lA 0-4 o} . ...ll 4-..!Jill 0-4 l"lfe _# 18 JI_,:,,.~ .1 
_y_,lh.JI ~WI LG_,hAU ~ ~u..J\ ~WI 

. ~Jill ~WI LG~\ ~.l.:>.'.i.1 ~Jill 0-4 wW;:C hi .2 

.&4l43 56 ill 5: 2lsla9I elil g3s -9ls .3 
ls»l el,ll @ssh cs @35l els .4 

-F LGJ'4 o.l.'.iljll 4-..!Jill .ulji ~ ,~1_,b-..,'il ~WI u-c- ~.l1A11 ~I ~ .5 

~Jill~ 0-4 \A.~ ~Jiu~ w\_?.-9 j...?.J ~b i)J ,ylt:ill ~ c4 ~Jill 

OjJ j~ 'UAJ ,~Jill c4 ~\~'ii ylt:ill ujJ yl..= ~ Ajl~'il_, o~t:ill ~ .6 
5± l A±tis , 

}L-aJ l"ly;. # 4.5 0-'=- ~y '1 t,jlj_,i ~-'~~I 0'lY9 ~Ii)~\ ~_, .7 
_,jl.fo'll y:.yi i;ill~_, ~\ Y:..JA 

J_,l~I ~ ~_,.JI_, ½_,lb.JI ~I ~J 4l ,jl_;j.=,.'llJ ~I~ ojyj .8 
-~)IJ\ 

,jl.fo'll .l.lc ~I ).ll.a ~ ~ (F) ,jl.fo'll c4 ( J\S.....,~ .#) ~\ ~ f""'.J 
-· U\:i.11 ~jk..J'LJ ' · ~11 W .ll~ - I.~ .... L 5 2 5 . - . ~ - - ~ ~J' J . 

. ( 1/.) 1 00 X (,,,'""\.jill ~\ )llt:. I j~ '1 I ~ ~\ )llt:. = ( CB R) ~ .J~tS ~ ~ 

2 5 -1 -· I .l.lc ' · ~11 ~ · · ,<i .. L 5 -, -·I~ . I ... ~11 ~ · .(-: \...,.llc .oui ~~ ~ • L-'...>-1='- ~ • L>A ~ 1 L-'..}--l-=>- ~ • U~ . -- 

.s"! » 3\iAyl53ls! cs; ' 

~I~\ ~ J_,...dl ~ ~_, ,ti'"WI j_J-i.ll W ~ ~\ ~ o_,jll 0H ~ ~Y 

J.=,.ll ~., j..fa-ll )ii.a~ ~1 i) l"_,...,yJ1 ~1 o~~ ofa., ~~1 .llc ~1 i) F 2.s ,:,1.fo'i 
~~~'ii ~l tfa ~~1 ~,~ i) ofa ~ w'lb.ll ~ i) ,~ 'ii 0-4 4~ j_;i-11 ~~ y;u.J1 

.J_p..JI ~ ~ ~J ~ ~i ~ ~ 0'll- ~.Y- ~ ~ ~ ~ ~ '-.lb.II o~J 

~ 1:U._, ~YI Uii c-" o:U. t-bllill ~ ':? •ili ~ J ..... ~I ~J ~\ c:I..>.! ~ (j_;i.ll .J.?-°) ~~\ 

,"UA ( CBR) ~ ~I ~ ':f~I ~
1 

~I J...,.:JI/ ~~1 ~ ~ "0.1 ,jl.fo'l ~I J..=-11 )=(CBR) ~.J~tS ~ ~ 

0/'.l0O*(~w~ -1 ,:i:,.)'I~ 
/0 - - - L-' ✓
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Ll27 2,5] uw31.'Al r?ilea±ta sill 
1·--·-os··1··-·----9-j ' , " "1.15"' ' ' [ 

I 1 I: 17 \ - 2.20 ] \: I 
i u \: 24 ]· 3.10 \! \I I 
; 2 I• 28 \i 3.62 \: 11 I 

; 2.5 \: 31 I 4 \i 4.10 \i 6.o I 
\ 3 I' 33.5J 4.33 \l 1: I 
: 3.5 1 35.5] 4.59 r 11 1 

_ I_ _ 37 [ »J J J 

: _4.5 \ ~8 \ 4.91 \I \• l 
5 1: 39 \. 5.04 I: 5.10 \: 5.o I 

: 5 .5 I~ --- 40 7 5 .23 I: i: i 
·: 6 r 41.5:J 5.36 \i \: I 
' ®f " J J J 
i 8 I 42.5 I: s.so \: Ii l 
7 J ®]] [ ]_] 
.! o[]_ «s \: s.s6 Ii \! J 
: 11 ]! 43 \I 5.56 . Ii \I J 
i 12 li 43 II 5.56 II II -], 
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6 

~J~ 4 J======l~-----4------------- 
alas »I 
2r4r~ 3 ...!--___;~___..:~-----4-------------- 

2..1--r.::.---I-----~-------------- 

1..l-1<'!-----1-----~-------------- 

10 11 12 
0 1 2 3 4 5 6 7 8 9 

-: 5\ill • 
sh!,199/ ±sll e (5-4) suds> a'® ·iy 5all ctih! A± gllaall tialsll +8 

c$i ~ ~_;.ti o~ f'l~I ~ l.ll •• (%6) ~ (CBR) J ~ ~I u.1\S .J (%8) ~ ~ta\ 
.8dl ct4yh c-» Ash 
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.Modified Proctor Test (~.;:al) J~I .Jfo.J..>: .J~I • 

:@a5±all cs\9a¥l o 

.~_.>::.:i.J I .,tbiJI c:4 J~I .Jfo.JY-yl\J -9 

.(~}-~ 10) ~~\ .Jfo.JY-4J?-10 

.o~b _;#, ol~i.J L);!~ .J .,\..a "o.J.J}:S (::4 ylfll ..bl:J .,I.e. .J-11 

•
114 .J "¾ ~_) J:..l.a-12 

.' •Js-;,ill 0.J9.J o~ w~-13 

.(~0.01 4J~ ,~1200 ~) <Yl.=.. ul_»o ,(~2 4J~ ,~0 ~) ul_»o-14 
.5h+3 ( WI.J) ¼z-11 e;:l~I obi-15 

-~ 0.)-16 

-:~ujll.J c,;.i4t...i:JI 

.~fl\ ~ <.SY.~\ u1...aµ1 ~\S .J ~~\ ~001.J ~)\ ~001 ~ ~ 

-:ui ~ .(1-4) ~\ ~ ~\.WI .,WI~ ½9 ~ .J .Jljill Jc 0,0 J.Jl~I i} 
-~ 116.5 = J~I .Jfo.JY-yl\J tw) 

.~ 152.4 = ylull _;bi 

.9\ill 4s'ct5 83 7, 2124 =etill ,es 
el\all = @ill . . ~ , F 

~ 5094 = t,}l ylull ujJ 

(~ )5000 = '+.!le J-31 ti ~I (~Jill) ¼c 0jJ 
.J~.JY- u~ ~_;..i-;:. (55) ~.J ~ ~~ r-3 ~ JS.J w\..:4b ~ u.k. ~WI~ ~~1 ~ 

loll 

.~Jill ~ \A'-3:!..?.I \..aS (Base course) ~ ~_p.,:ill .-1?-1 fii 

.(~) 8 uj\S ~I_, (base course) wli;!c ~~~I w~~I ~tu~ W, 
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~Jill w~ ~)\ AJ\3S.ll r..fo (7-4) J_,~I 

~jl ~\3S.,l\ . A±,ll . ¼,,.11·.uJ.J ~~I ~ ¼,JI 0J.J 85 
~ ~ - . . .. .. ! 

.. 

(--le) i (e-) (+) ±'9.» (~) ylull + <1lI 
' . . 

.. .. ·· 

4544 9638 
·1 

2.139 t 9724 
-2 .. 

2.180 4630 
.. 

3 
l· 4716 9810 

3 
2.220 II .4 ,c;;t" 9884 2.255 N 4790 .. " 

...- 
N 4782 9876 5 ·. 

2.251 
. .-~ - ·, -· 

_., - ~ Ai,ll ·" + 4.fu.11 <)jj _. ."-·1 ~\ i)j.., Ai6 353 ... 
a, J z4<l ~ Ll.J-' 10 3s • • • '• .·: t ••• • •• ·._. e> -~ 

" 
.. ··- . _, 

- r,.,•· J'~ \"· .. 43l» ; :i.!4-)1 . ' . . a-xl 4416 3l 73 .. A± \i ~ 

(3,--/°) .· .. , (e°) 
Ai%ll ~ 

. % (-") .. -®9 .. . -· ( . ) =·· (e) , 
' ' : ··"· 

:_;:·. ~ 
wa 

. ·- ··-i '· ... 

2.051 4.27 184.8 7.9 227 234.9 42.20 Cl l 

2.074 5.03 170.8 8.6 202.6 211.2 31.8 E16 l 
2.100 5.72 190.7 10.9 233 243.9 42.3 cs i 

2.120 6.82 228.8 15.6 261.0 276.6 32.2 A2 
l 

2.078 7.96 211 16.8 243.4 260.2 32.4 C9 1 

:(8-4),(7-4) J_,~ ~ ~_,..JI ~wll L,)A 

.°,/,2.139 = 2124 + 4544 =ls +,@ls l 746lW 953 =1@l JI @it8<l 

. % 4.27 = 184.8 + 7.9 = 1AJ4JI ~\ 0j.J +1~WI 0j.J = 1~_,b)I ~ 

.3t""/~2.051 = ( 14.27) +2.139= 1(~_,b)I ~1) + 1~)1 AJ\:iS.11= 1AJl;JI Aj~\ 
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; 
; 
j ...... 

; 

2.13 · 2.12 

2..11 l----------7',c_----~----- 
2.1 L---------c:i~-------T---- 

2.08 L------/--------------"~-- 
:L07 ..1----C----------------- 
2.05 -t---.?------------------ 

7.2 8.2 

. j 

I 

4.2 5.2 6.1 I i 

... . . . ' .. -·" ·"··-·.. . . . - . --·· .. 

.3,/ 2.21= (maximum density) {3- {ii5,.46 • 

% 6.38= Optimum moisture content)~\.:WI YWI ~ • 

_} 4-.a~I wti..ol_,,JJ IY.\..b ~ 4,_ju (base course )J ~I ~L,..JI ~~I ~ ~ y~ 
. 2.1 _:p ~\ ~L,..JI ~~\ Js:i 'J ul '-:.I.?:! (AASHTO) wl.i..olya y....::,. 4,_j'J ,J_;bll 

=+s <45 ls 59] 3) , 5ll de! Af 3-:(CBR ) 4us6ls Jssi @cw A291 4-2-4 
) lelglf (±all) dasl 1s 7±05 c,st.ass @itifll9 ,ill cs556al531s¢ ,6 ±is @± all Re skis 

.( ~ Y. . .)2 )'-5 J( ~ Y. . .) 1 ) r1,a5 ,2 c ).fui o A1J j__j;- ~ ~\.foll (A%call 

.("3/4) r1,a20 ~.) J:..1a .8 

s? &·sf» dsl@it.a] Ails9 5sl@ ±74a 9lyl c»ls A6lhal Risa.lf e©5 .9 
.(3-4)l$.# ell tBl c stall @46.5 UL, 

J_,...b J 2~1963 ~~ ~\ u~I 0-4 ~I ~~ ~~ ~ 1_,h...il ~ .10 
.r1,ci250 

61 



j~J o_,:sll <Y4il j~J '~ J~ ~\~~_,lb.JI o_,:sll ~ .bi..A j~ .11 
. ~\ J:,.1~ ~ j_fa)I ~ <Y4sl _p-1 
~.54 4..ijJ _;11 AJ~\ .JfoJY. AJ_;bA .12 

_:.<25 ~W · . · I • 13 . r- , (.).):! (.) .):A . 

fa5 Cu# .14 

~I J_.a.=J \/ ~ - -:I\ .l.1::- ~ "0 1 '\ ,. ~ ~\ 1 - 11 )=(CBR) w _;.\\S ~ ~ • • -~ , • '-' ..)-.1:1. • • u=u , .)~ . 
%100( 9-495 <±-! 5!5Yl cc» 

~~ 55 .iic y\lill t} j_Ji.ll ~I c.J..=ll ~ ~\ :(9-4) dse) 

0 r 
0.5 i: 
1 I~ 
1.5 I: - 
2 I 

I 2.5 
1·. 

- 

I: 3 

3.5 I 
4 I 
4.5 J 
5 l 
5.5 I, 
6 I 
7 I 
8 I· 

I 
- 

9 

10 I 
11 --r 

-- 

I 12 

0 
I\ 

0 I! 
25 \! 3.23 \: 

50 I: 6.46 \i 

110 1:- 14.21 1. 

223 ] 28.82 Ii 
ass [ -- 

I\ 47.16 

490 I'. 63.21 ll 
s ] 75.58 I: 
6s2 [ 88.11 

11 

76s [ 98.58 I: 
865 \; 111.76 II 
960 I! 124.03 II 
1060 I! 136.95 II 
1255 I; 162.15 II 
1428 1: 184.51 ll 
1593 \ 205.82 

I\ 

1s [ 225.46 l 
1aos [ 244.83 

I 
2040 I 263.57 I 
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D4C · tetn 
I 

47.2 67 I. 

111.8 106 -] 

I. 

r 

7 -, 



300 

250 

200 

150 

100 

50 

0 
3 5 7 9 11 

1 

½Ji c-" ~}iJl: oj~ ~ Base course ¼c. 0u ~ ~\ w\.i....,.,.\_,...l\ j.J..u..J ~W\ ~l:illl ~ ~~ 

%80 uc CBR ~ Ji'.i 'J ,) ½.I.?:! ~I Base course 01 ~ ~ w~l_,...11 u'i, ~lfoll ~.)»ts 

J.=.:; 0-a ~ ~)\ w\:4,b w\St.a....i ~~ c)c- o .J~ ~_µ ~\...;.j';l\ ~I ~ fa 
» Uy9Iles'e.a y7cl ?l9\3 <Ell sss le 2ill ct6 y &3 9s Q-D 

e5&il /79lll5still ch-@# e51@sl% 76% 5 cl6Xe Ce 5ls 8_9 slall es.ca)/ 
. (.)'ll,.}j I 

c4A99 cA9es5, iliss 53s +Sus u'<sell o sg- JS9I25lb1 .2 sls 
.u0lei-e45Rjyh cay±'-is-+3 3@lEYI ei,all clshs vs»as sl se> 
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(CM 10) uli.u. YI ~ -1 
(CM 30) u-iL..:YI ~ -2 

(CM 30) u-iL..:YI ~ ~ -3 

r, • • • • • • • • • • • • • • ~;~~/: ~o•::,::e l 
~ . ,' 
) •· · · • • · •. ' . . . ·. . Base Coarse ~ 
~ . Sub Base ~ 
~ ~~nh<~-fH--~~~~ / 

'..7, 
~ yJI ~)\ w\:4b (7-4) ~ 

J4 '/ ~\iJI ~I ~ )1 wu,,hl c::fo ~ J!i ( 10-4) J_,~ ~ 
. ~fall c;, •2 o o'ill ~\ J~ ~\5.... ~ys ~.J.?-4 JL.=,.i ~ 

~I cl)hll ~~.).1.1 ~_;:ilAll ~I u~\bill ~ J!i ( 10-4) ~_; J...9~ 
~~~I 

e-±g cts bl] 
J.;hll ~jyi,.il \ ~~~, 

\4 l 5 la! ~ .?J ,::, il\ 3cl Re ±sell \:l.11 ~ t . Sh\s 2-sl ~ • ..J,J 

~.)I li..foll lh.J 
- - ...9 ti -~1 ~ _;ill - I 

:!...9-1 - 
li..foll~I 

~~ ·5 
~~ 5 - . r'"" 

- . F u-il.....ui Rs±ls ,--5 ~~ o jl:i.A.a ~\:ill ~ 
lil Lad Rih ,--5 - - -5 
cAl Ash ,--25 

Ci.al L)'lL.ui ~ r'"" 15 1/. > 94-i.J»\S ~~ 
L)'lluai ~ r--"2 0 
~~ 

~~ ·5 - . r--"5 
- A' L)'l1.....ul ~ r--"5 ~A.ii.b li.f Lad44% - . r--"5 ~ fa ~\:ill ~ 

- L)'l . F5 Cli. L)'lL.ui ~ r'"" 15 L)'lL..:i ~~30 L)'lL.ui ~ •: b r--"25 
1/.9-54-i.J»\S ~ ~ 

~ 5 -~ ~~-- 5 
~ - . r'"" 

L...,\ ~ 7 L)'lL..:i i± ,--5 ~~r--"5 ~ , \:ill~ 
U" . t'"" Gli.cl 

- ~ . 

lil ui:~.i ~ r--"30 1/. 5-2 4-i.J~\S ~~ 
L>"L.ul ~ t'"" 35 L)'lL.ui l•:b r--"30 
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~.lll ~ (base course)~ (8-4) ~ 

~ ~.lll ~ (9-4) ~ 

~ 

3l Jue h= las(10-4) CS." 
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5 

l u;; ol\ ~yu\ ~u..l\ u~t.wi.A ~~ 1-5 
u~\~ 1' Ua...fo 2-5 

cilaSllg A-ll alas 3-5 
~-ult,~' u~ ~~ 4-5 



e3sly clslaall bus 
c«\5ll l-ail 

~J u~yJI .)J~ L)O o:, oll t.'5:!_;bll e,b ~ .)~\ y_►.31 I.JC- O.J4c _,A ~_;JI~\ 

.0:1JJI Jy:.-o t'° o.l.oh:i.o~_;JI e;bt:WI ~yo~lc.J ,~I ~.J~l e-,bkJ ~L;JI ~I 

~U..CJ AjoJ O I ,.,,11 ~_;JI ~I ..bu.i ~ ~l..i.ci ~~ ~_;JI tkl:WI ub.lu..o ~ 
clS ,ts Sa] t4ly teYl5Rall &lAiall cl=ta Rs£s ca4a.ail_yairs s Ryfhall gay} 
J-,i\Sl ~ J)IJI ~\Jill Jl-c. ~I ~ yL=. JLll~J ~l!i.o ~ J,s ~ ~ JI r~ _;JI JI _>h\i 

.tJyLll 

u~l~~l•¼JhJ ,~WI ~)JI 4J.o ~ 13)= o~ ~_;JI e;b\iJI wbb yb ~ 

:Jl:ill ( 1- 7) Js..:;.\I ~ L6 ~ ~ .u\ ~ ~ _;JI t1Lll .J\.fjc I ¼JJI o~ t} ~ 

c~w,) ~1)1 l!JUWI .J.Y- 

D 

G 
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e5es\y clslaall es 
LJ'lAWI ~I 

wbUI .J.P-"J ~~\ wl!WI ~ w~I .Jr>-"~ O ~\ ofiy ~ wy'.jb, .. J e-Lhi .J~I r3:! 
.bLll\4 ~\ ~u.JIJ ~~\ wUl.....:.JI U..F.J ( e-.:i.J-'IJ _;-i:JI JLAc-1 Lfl) .bu.ill ~Ll.G ~ 

~I .bLl..i ~ w4'.il~J ~~~I I~ (.)"QWI AB ~.)JI ~..P- U..F.J C,D,E,F,G 
.~.;JI 

~ e-l:WIJ Lf.:iWI <)1~ ~\ ~I ~ ~ _;~ ~ ~ .bLl.i.14 ~WI w4'.il~ )'I '-;-l-;fi y ~ 
:Jl:i.11 ~I i)c. J__,~ ~ 4-PYJ ~\ <)l~'il 

. u\.flb:,.11 ~fa. ~WI yl=. ( 1-5) J_,~ 

Point NO. A C b E F G B A 

y y9 
y, 

X -Xy Xs -XA 

0~ t~ Lfi.:!-IJ ~\~\ ~J ,~ l.ffak ~ ~_;1 ~ ~IJ 0:!iaJ9 ~ yfa ~ o'xl 
. I14..,L:.a ½-1;!.)~1 

e9la,lsiAg·CSU3cl-'st+0Ssh,ls giils gifdS c:ya' elli$5 

-I24Jb 

: ~till mw1 ~ ~WI yW 

Area 
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w~ U:l.l.l ~ l) ~ ") (c.,r"l)I_, ~)ti) ~4Jll 0:!.J~...JI ~) J~.,ll ~J J_):..\I (jJ~ ~ 

~I 4..u>IJ-ll ~~.., ,cw~yJl L)O a.:. oll 0.1.)JI F y~ Y"J) ~ yy,:1o ~) J~_,ll r:l.JJ .Jh 
ck,\hall z> ufs 

\+s""bl.u..o y~ u-,o Ll&i:i ~I ~_;JI tbliAll 4JlS.\ Jb,ll 04 ~j)lll wl..o)-.\1 ~ J~I ~ 

.:.U-lll 04 ~ W~J:l ~ ~J Jy:, 0~ ~j)UI r:l)I.., .fa.JI w~ yb ~ 

~ 0-:!J=.ll J.,..WI J~I J_,_b ~ di~_, ~JC tbllo o~ ~J r3 t}l~I ~I y~I 
~J ~~..,,&.!.)JI J~ J.,k ~ wbillJJI ~ ~I y,..ulri ~\.lo djb ~ t1=,UA11 c~ we jJ 

w4,a5 yl....:.. ~ wl ~I .»J'U J:µill i:ill~ _, , _;..'lo ( 10) J5 0-:l_;h\l Jr"-° ~ :l..Alu.i ~ JC ~ 
:A\ill cs3has#s ch-s) &-Ail Rs}_sh» ls sty Jell ,1 s 5± 4Rf all Ure YI 

-~_.>JI ~ ..bti111 ~\.lo 4J~ ~_;JI t1=,lLll ~J • 

rl~\.i Uh.:...JI t1=,l:WI ~ r:l_)I_, fa.JI 04 J5. A.:..\....i.o Ll~J ~JC ~ J5. ~b yb • 

-r~1 ~ ~.J:l.4 r:l)I J fa.JI¥)~.., .(AutoDesk) 1.::4liy 

.(AutoDesk) 3@iy 4l15il!res/sis etas f49sllsl-]@call± o 
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ct0ll , @4l< l 

-: ~.ll.41-6 

~ ~\_,.II ~\S:i.11 ~~ J_,....JI yj~I ~JJil ~m J tJfa c;'i ~\)ii.a~.? 04 ~ "i 

~J laS 0.1JJI J_,b i)c ~)I w~ 04 ~ ~ ~ y~ ~I \~ ~ r'~"' ~ (Jµ 
. f.))\J _faJI ~ ½-lb 

:~J w\:4b o)l'.i 0-a ~)\ oµ ~Lui ~.JA JA Leis J f 1723 JI.? 0.1J=JI J_,b ~ 
Al.,y1 A5A1 -1 

(lJ'I.J.JWI) lJ'IL..:~\ ~ -2 

. (sub base) lJ'lL..:\11 ~La~ -3 

-:(Pavement)~)\~ 1-2-6 

:~Leis~~ .)\_;JI y) .... .:.o.11 ~b y..=.:i 

12.5 x 1723 y).....JI ~\......a 

.2r 21537.5 = 

w:=..:i Li ~J 1.J.11.JµI ~J wli..i~I ~ ~ yb ~ wy.u y) .... ,..JI ~b ~_;ui ~ 

:~ Leis c.h. ~ ~ ~ ~.JA J IY't....~1 

.c«liylRia el,ca x e4Lall @st.a =clil eye-l 
3 

· e-2154= 0.10 x21537.5 = 

· U,U.)_µi ~ ~ x y) ..... ..J\ ~b = l)-1.)_µ1 ~2 
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•3r 6461= 0.3X 21537.5 = 
. ~\ ~ x y_J ... .JI ~L..:..i = (.)'ll.,NI ~La~ ~3 

?> 6461= 0.3 X 21537.5 = 

g\e gill col,thallss ll5al »52ell y\-YltaisI,5 Ai.all leibss  
: J#JI ~~ c} ~Lt..i t;:..Jl.t..i c} tA\J;;; 

. $ 6 J_,;,..WI (.)'l .J_µI u,a ej.JA _;..JI .?-"" 

. $ 15 = J~I uli.... )' I ej.JA _;..JI .?-"" 

. $ 4.5= J_,;,..WI (.)'lL.., )II ~ La ~ 0-o ~ _;..JI .?-"" 

. w1i...;t\ ()A ~Y' _;..JI _)'-Jw' X 0.!)JI ~~ = wli.u:;ll ~ 

.$ 32306.25 = 15 x21537.5 = 

. (.)'l .)µ\ u.a ~ _;..JI ~ x ~I ~ =c-35Sall Ail<5 

. $ 38766 = 6 X 6461 = 
~1 I\ ~ .~ I\ x 4-iJJI = L}-JI ~Li~~ . y . y.ci.,i _)'-Jw' • ~ (.)'l . 

. $ 29074.5 = 4.5 X 6461 = 
.cA9! eas ta @44 @ilK5 +»994lf z4l<5 4 cli..y @al<5= @4,2 ) Al<l/ Z4l<cl 

.$ 100146.75 = 29074.5 +38766 +32306.25 = 

-: r.:1)1.J _fa.JI~ 2-2-6 

: ~ l.a5 ~J\.:i..iJ \ LIi.SJ, ~WI y4ll ~ r.:1)\_., _;hll u.a Jsj ~\ ~\ yb r3 
. ~r21414 =.l£ll_isl s> 
. r 11919= ~I r.:1)1 ~ 

.$ 7 =isle,asll &ll  
.$5=9) £l gall_y- 

. ~ ~I JWI ~ x _;WI~= _fa..11 ~ 

$ 149898 = 7 x21414 = 

.e- es<ll ± yr x @9y/,4s =, ll @2l5$ 
.$59595=5x11919 = 
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y lb.l I J U\S:i1 1 

. r~)I ~ + _fa:JI ~=~I r~)IJ _fa..-\1 ~ 

209493 $ =59595 + 149898= 

.$ 2=<y4rll kl y fl y» 
.$ 62028 = 2 x dl):JI ~\........i = ~I ~ 

~ ~ ~4-,.JI JlAr-1 oµ l~l w.\i...i';tl ~ ~ ~ J._j\ ~\ 0-4 ~I o*)I ~\ 01 ~ 
.-: Jl:i11.S 

ul.S.9 U...WI !J~'ll J wlJ-l'll c4 wli...i)ll L>A ~yJ\ _ji.JI ~y....J wS.:il l ljy-J ~~I i)j t_?-)1 ~ 
. $ 17&%41 ss 

. w.\i...i?l) ~_;.JI _ji.JI ~y....o ~ X wli...';tl ~\.....ci = ~~ ~I ~\ 

366137.5$ =17 X 21537.5 = 

-: (J_µ ~~\ ~\ 5-2-6 

$ 100146.75 = (wli...~I_, tJ.ul......~\ ~ la) ~_;.JI~)\ u\:41 ~ • 

$ 209493 = r~)\_, _;i:JI ~ • 

$ 62028 = ljU:.11\ ~ • 

$371668 = & 3-7-! 32 ill 4l<all • 
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tk.1 1 ~\ 

-: ul~\bJ\3-6 

-:~Ll=.11 cfa 1-3-6 

• \e 835ill alls ls clslls @4Al et'gll 3 9l5al 4ii 23 all a±gill e 40\61l etas ; 

J
\.i..:.l•\ .llW.l will ,_ :uJ.)W\ ~J\:Wl djs~\ ua.)ll ~l..bcJJ ;;_yJI Wu.JI l.l.;l,,<i ~ ~\kl\ cJ=i 

;t ~ .f~ cs""'l...r.' ~ 
. ~~\ u'--4~1 f:!ii:il ~.,;.JI 0:u~I JI, 

: ~_;ii.JI ~u:ill u~\.l.JI • 

f:l.nil O)JtLll t.r~ ~ ul~lhJI w~J Jl;._.:.\tl ~I ~ti:. ~ ~ ~\ ¼.)JI ~J 

l! tall ls± lsl yes ss ·cell is4 513ll3 5 sll a,at,ll all ls! 5is1 llss <ces! 
~\.l.J\ . ·- 'I I • :1 .fu . . (.)-0.J.._?-J ~ f 

: Ra\sl el e all o 

JI ~I~)'\ JL..J)ll u\ .. b.::....a Ji.a Wl.....::i JI~ ulS~ i.S.Y-" U.:ill:i "lJ ~l:.. ~ ~ ~)~ ill!l.1!i 

~ ~I.WI dy:-.) y.=J J-.\1 ~l.....::i ~ &l~J ,4.,.,.,.,.;,;o ~J~ ~.J ,U..J-;!i:-J ~ .... r:ic\11 (tu) 

.4is a,Lall clge) 

: f:!Jhl I .J lJ-':l J U:il I • 
~J.JC f:!i9:ll .fol JI ..b.lJ ~L...,., JI JJl.i.a oy:-~ I~ A...uiii J,-l\ ~l.....::i ~ w.Jjl:JI ~ ~ 

: ¼lttil u\ll:JI i.5h) c) .ill~.J, ;;~~ 
_4-,j).1.J 4-Ab 4-\b ~l_,J 41:;,.; ... oJ ~lti:i...il u\lb c) _ 

.~lbJI c.J-b u\~1-»~ c..A.1..1:;! wlS dJ ~~ ufi:l ~ Lo.ili:. _ 

J~ 0-o \IJ fj\JJ.\\) ~~\ ulo.l:...11 JI J~\11 ¥.ti~ Jy.,o-:J I ~\ J#:- 0-o ulS l~j _ 

o.)J.).::....a w~J ~1;t .. 1 WJY' ~ '-:-1.,L\tl 1~ Jt.-1...i 1 ,1 WJ , 11 W:..~ •1 :. 1 1..5"', -~U-.J. U~JhJ 

.4-\W\ I)~ ~ i)i:-1 til5. ~ .l! J.-ll y:..~ dJ 
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CJA e\ly.:.~4 LJ#,\)1 ~WI~ ~jjiJ J..its:i.-i ~ ylb.ll ~l:iJ jl.lc) Y-?:! yl.bt:. ':fi c:->1J . 
LJA (.>~ I.A.)ji ~\_,.ii .bJy;jl ~ ~WI ~u.JI ~ e\lfo~I o_,c-j ':?_,:i=,j ol Y-?:!J ,~\ ullill 

: Ji,..i ,y\..b.JI r:!~ ye.>.! 

. ':f .J\_;.:i ~ .I.-:!~ ~ JtiA ufi:! u I - 

.~l.:i:.a t:U\...:;...a _►.jl jg ufa ol - 

.':f.JblJ ~ ~\..b ~~ ofa ol - 

.~fill wl~l 4Jl.5. ~~ .JSfo ol - 

.2\l es st A2G  
43l59ll3 cal al 5sg y cle cl5 stall ,y  

~ oujl ~.,.JI ~.J~IJ J4,...JI ~ ~.,.ii , 0,1;, o,\I ~ LG~ ~I C>,µJt:iJI J.µ:jl ~~ _,c-~ .1 

,Y\.WI ~ ~_,lho.ll JlAC. \ti \j!,;,_, ~.Jjil ~ ~.Jl.l:...a ~ ~ly~ ri9:ill JI ,~jl 

, ***** :t.:.1) Ji.WI 4-:l~ /dylbJI oylj LJA ~~I wla_;h,..o ~ J~\ ~I cw_,\kll ~ . .2 
I~ 15:00 ~J b.~ 9:00~WI LJA ylbJI ~l:iJ u.ol~\_, (***** :t.¢l! 

.Ji;, y\.WI r~.J t1LiA , 0.!WI 4:!~ Jl ~ ~ r-!.ll'.4 ~~_, y\.hJI ~L:;J ~ J~I ~ .J 
s\sl A3all @silly 745 CJ<J 5s _cl 

~.J ~J ~_,.JI .lc_,.4'1 ~ _,I rW ~ .oujl ~_,.JI ol.,WI ~ J.µ:JI ~~ ~ wl"\.1.,JI r:!i9:i ~ .4 
~_,.JI~ "\.WI J_p.j L»4~ ti!y ul"lbJ\ ~ ufi.:i ol ~J ,.le _,.JI I~~~ "\.k (.>I ~ ~ 
J .IJ~ t..ok ,.lc.yJI 1J119.-i ~ .J~\ ~ ~1)1 d"lbJI ~fu .J~ W:!.Jlb.JI ~ ~_,, ot.ijl 
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r-Lb.J I , wS:il l 

,;,, .,l jl;.J~l :t;..; ol ;lJb .,l ~i ;\,,,l, e;- fol) OJ.fu- 4\6. <;'1 Mi• <fl c)c ,lb,.ll :U6.J ~ 
.39\s Cs llsll 5al) l3 fa 3A903 %50 53\5 Y 3gill 

: ~1~14-3.,;JI_, (r-1..611 ~ Li) ':f~I t~';tl .5 

F-1 ~ ~ , ~ _,.JI ~ _,.JI t) ofi:i.-, ~1 ~1~1 ~ .,;Ji t) ~ .JLli.Jl 0:!.JC.l.o ~ _,u..J1 ~ • 6 

~_,.JI o\S.JI t) <.f~\ t4';tl iic:. ~ oy:.4,a ~.,;JI r-\+ul ~_, J_,~I t) .Jfi:WI ol.S.JI t) 
-~)l.....ol JA L»al:i ~ ~ _,ti.JI ~ ~ 

~~1 .l:.S ~\j 4 _)~ ,,.i;b : lle • : ~~i ~ y_,lb,JI I iiJi .:iill 

.S2 ! 3¥59 50 USDS 
~ o~~\ .)#, r-1.kJI fY".J 

~ 

: ulr-lb.JI f:!~ ~~\ .le. .,JI 

¼li ~ <.f~ ~4;11 r-lb11 ~ o,a 5% 
~.Ji 0-4 r .J:l 90 ii.w ~J.,.., ~usl1 ofo.., J~ : lll Js.s( @l\ti5)ca5 

r-Lb.JI f:!.nil ~~I ~ _,.JI 

# a) sag all gt«s YI 
: ~\~\ ~~I_, (r-\..b..11 

: r-lb.J I f:!iill 4-5. y:;:1 I o I ye 
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.lsl , @4l<il l 

FORM OF TENDER 4.~.sl..i..aJI ~,J.c. 1:j_,.Qj 

······ : : t:.Jfo 
w~l..,.JIJ :i....aWI J ~WI .bJy.'i:l \J d bk.:., all~.) 4...uil.J.)J J,a.,J I ~JA 0)-:!Y. I.lo! ul ~ ( 1 ) 

Lag5s ¢ sXe! 555±all ls.9I ct5tu A.AL5l/ @.Ast±,l cal53 5it3sl as3 Cal6Sh dshaes 
.Jy>'lll L)-" \A_>.!C J JL..:JIJ rY")IJ ~I wbWI y\..,.,,J ~ ~I WJ.)=JI ~J ~Lo 

.................................. 4-S y:a ou.)I ~ _,.JI ~ W~ , ~ 4,g)l..c. 4J ~I 
~ J ~~ J 4-,oWI J ~_,lb.J I JLo.c. 'l1 I o~ J..,ts ~ Ll,j4 r fa 0~ ~ _}Li · · .. 

)sf es! &ly cSW dsls Cs 595±all \Yu, ·taall ti.als3 hs » 
- - .bis I.•.\ I IC'. "· ( . c.p.Y" ~ 

·······················································.··~lb.ii·i~··~~~·:::;;·ui·ii~·~~:.·:·~;:~~·;1·t4-o ($1 JI 

ulJ ,~u.JI ~_J.c. ~ ~ o.)~\ o.l.JI J)G. J-jl y:a~ ol \~ ~_J.c. J~ 4.16. i) ~J ( 2) 
.~I.WI ~y ~ t) o.)~\ o.l.JI J)G. .fu.11 ~ 4-Jyu:;,.J I JLo.c. ~I~ ~J ~ 

Alla Ra s' e5ya¢ a '±6rl a)@±,ll,,l/Alli<I,ii l as ls@le s 41is (3) 
l\G<I z33440 tis35 A245ill a= Bl+ ± 35Sil gll tag zly elss ,5±9l 6lg6% 

lbJI -·l:i ~ ... ;, .4 ·" 0-1 J~1,,.;r,.JAJ 

I~ ~J ~yJI r:liill .)~\ ('.::!.Jl:i\1 L>-" ~\~\ l..o.J:! (90) o~ ~_;JI I~ r-Jili ol Jc 09\~_, ( 4) 
. o.l.JI o~ ~ uJ LojL4 ~y.ll 

\~ o)lS .~,J 4-.lb )II ).) c4 \~ ~ y L)~ , ~ c,!5 ji.11.J ~ )\ iW\ ~U:il .)\~ I ~ ol ~IJ ( 5 ) 
.<,,, \.ili.i lo ·.I_ 

. r-::-:J -· ...>- 
ells tel sly) ±s ± 45Sil35 3\9tlil le ctUa,lf alls Csl+ # 53lg sllis ,ls (6) 

oy:a~ ~ '-fl Lil~~ .ul ~l:..J ,~~ l.:-1.Jl......o'.i '-fl \.litsy:a L>-" A~ .,I Ll:!~ ~ .u~ ~:,.; ( 7) 
. ~I .,I ~lbJI .)\~J ~ t} oy!i4A ~ .,1 

...................................... : ('.::!.Jt:ill 
................................................... (-.: C' . :.,11)- ,-ii•. 'I .,.,.,:I • • • • • •• • • • • • • • • • •• •• • • • • • • • • • • ~ ~ L,_J-- L1Al \ 

.................................................. : 4-Sy:iill ~J c,!5.Ja:il4 J_p..J\ ~I .ti! .:i I -w1 - I,. 1.,;.- ..r.J ~• 
. ~ UC ~~J ~y ~y.31 \~ c,!5_,:il ~.J ~_,i.a 11.Jl:uc-Y 

............................................................................................... :ol__,.lJI 

....................... :JI~ ..... .... ... . .. ,C::\_g • :I-: ................ .(.j"-' l,)__,= 
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.0all , @al<hf 

FORM OF TENDER 4-~:su .. ,JI cfai,J.c:. /':~J-4.i 

······················································································································ . i:-lk.1II~ .bJY:. ~~ ul ~ ~ y,.i F-'il JI 
o\J ,~Li.JI cfal.JC- ~ ~ o.:i~\ o.wl J~ J-jl Y:.4-i ol \~ lw:.y:. J~ ~b t} ~J ( 2) 

.~u.JI cfal.JC- ~ c) o.:i.i.:...JI o.wl J~ iWI t} ~~I JL= ~I ~ ~J ~ 
Alla Rr'ye sl w~ LJA \ji,;1\1 ~ ~).h.J\ ~~I e-iii ol ~.JC- J~ A.ib c) ~J ( 3) 
lu<I z33410 1ii3 5 3.25\ill cay= &el ± 355ill ±lll Ute le ells s -Sal sf» 

l.hJ\ "''t:i .~ . -;.~ . I\ .i:- i.,..i Jr.s-u-..>"" 

I~ ~J cfaiy.1I f':!iul .:i.i.:...JI ('.::!.Jill LJA i:-1~I Li-':! (90) o.W ~_;JI \~ e-Jili ol Jc ~lyJ ( 4) 
.s±,ll s'is Alls ti to_la ca_yl 

\.:isc o)lS,~,J ~6.)'I )_)~I~ ~.JC- oµ ,4-:!k ti9_;i\lJ ~)I .:,W\ ~ill\ .:,\.:,.c;.\ ~ ol ~IJ ( 5) 
.. < i I \ \.iliJ lA ·. I - . r-:::J ... ..>- 

.ells ,tel sly) ±sl 3± 4Sil3 3ts9Tlille 2a,ll alls ±sl· 3# ±<ssle sllis ,leis (6) 

oy:.4-o ~ l.fl W ~ ~ AJI ~l;..J ,~L...:,..a Y.J~ 'ii li.i\.Sy:. LJA :i.::..~ JI Ll;l.:i.l ~ .u~ ~_jj ( 7) 
. ~I JI i:-tk..\1 .:i\.:i.c:.j ~ t} oy:.\+ii ..#- JI 

:tall ls 593 Cs lee <±gill fss clSdy ;@ls.X 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : s@ll 
·•·•·•·••·•·•·•·••···••·•··•·•·•·••··••··•·•··••••· (-::,-. :.,1\)- ,-ii'• 'I ..,...I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ ~ ~\..1.Al ~ 

·················································· : 45.y:il\ ~J ~_;i\4 J_p.-JI · -' '"11 ~ .:i I •\ • 11 • I.. ~-;;- ~ ~..rJ ~• 
• ua9WAI (JC- 4½y.iJ .t....w,4 l)a~\ \~ c!5_.,:il ~.) ~_,s,a O.)~~ 

•••.•••••••••••••••.•.••••.•••.•••••••••••••••• • . \ \_ I\ ·················································o~ 

•·••···••··••••···•···· :Jl..,a.:,,,. ••..•..••. ·•·•·••••••·••·••• :ui:S,l.s •.. •·•••·• •••• •·••·•••••·•• UP 
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~~jll\J ~t:UJI 

:.)till _,,.ill ._,.le u\s J;)oll c)Ll.l';/1 ~I ull '--/yll 4; ;91 y.;JI wt,,L=il .!....! . I 

~ ~ l..y cm 30 t.Y'L,.')tl 4:i/b ~J •cmlOwJi...,'ill <•1b ,&u,, 
.30cm01ll....i~\ 

~ ~~J r~I t?.J\.:.iA ~ oy J.3~ (?y.JI .J-l_y-a:ill r-1~1 ~ .II 
.cl Alas s bigs!ls ,l cl;-el 

t.J~ _k+; ~ 4:J'l t.JLlJI ojyjJ ~ _;ill ~b y ~ J..,,J ~_;.bl\ r- _;::. ojyj . II I 
.0-as sll 

. 0:1JJI j~y. ye.) 0~1 ~le 0'1 ~fl\3 °'/ir;\I ~ t,1__;.ui)i½ ~.JJ .IV 

.hi9 ~_., ~LlJ~I ~ay, a1\\ ~ul\ ~ ~~\ ~.J~ ~_jill ojyy ~.JJ .V 
~~ ~J l.aJ wlSWI j\jclJ J) )~ ~a• ,..,"i 04 ,~l:i\i ojbj 
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f,·ras-trverse-coor2-95 
y of 

SURVEY LEAST SQUARES C 
sun December 27 16, 

Project: fin, 

Tota 1 # of Unknow; 
Tota 1 # of Points 

Total # of Observa 
Degrees of Freedom 

confidence Interval 
Number of Iterat 

chi square value 
of Fit 'Test : Fails at t Goodness 

standard Deviation of unit Weigh 

x.4A,gr,, a gy4±£32Ht3tzzlzzltltltltltltltltltltltlltlt; • , 0, egg gyg}gt}th;ht}gg!gHti'st'%%%7%°" 
« OBSERVATIONS 
s44 4pug y 44 444y44¢¢¢±£3£l£±l±±£Hz±t¢Hz3zzHtzltzlzlzlzlzlzltlzlzltlt?tltltltltlttltltlt; 
a rs , ii ii i a# # 

Type Pntl Pnt? pPnt3 Measured StdDev Adjusted 

0.005 214. 97f 
*DIST 2 3 215.0210 
*ANG 1 2 3 48-54-56.00 3.300 48-55-36.45 
*DIST 4 5 287.7310 0.005 287.765 
*ANG 3 4 5 147-25-49.00 3.700 147-26-21.2 
*DIST 6 7 108.5700 ~ 0.005 108. 34{ 
*ANG 5 6 7 155-33-07.00 6.200 155-32-25.1 
*ANG 7 8 9 143-12-25.00 2.700 143-12-45.8£ 
*DIST 7 8 359.9900 0.005 360.03: 
*ANG 6 7 8 200-38-01.00 4.800 200-38-33.9: 
*DIST 5 6 172.4900 0.005 172.39 
*ANG 4 5 6 250-55-39.00 3.800 250-53-45.61 
*DIST 3 4 204. 5140 0.005 204.56 
*ANG 2 3 4 319-21-29.00 3.200 319-21-56.3 

t'hill}tlt?tit?tit?tt?it±tltlt±tit?title!egeggg»ass.a ® ® i' i o ii»" %" 5 '@[eye lo ke eke he he el s ho s s sh»e 

+±#±+±±###++#s#+±±±±as.,,/DJUSTED COORDINATES ®88666%%%pPgHpgHggygzpyyegegy a a a e ea 2 e ·gg 

Std Deviations are at 95% Confidence Level 
Point# Northing Easting StdDevNth 0.469 0.622 0.468 159108 .7606 0.703 102950.8828 0.538 0.726 159195.6159 102765.6738 0.527 0.683 159438.8176 102611. 8412 0.519 0.664 159399.4192 

159420.5548 102444.0057 
102337.7409 

..•. 

Semi-Minor Axis 
1 s±all 



, 
y of firas-trverse-coor2-95 

SURVEY LEAST SQUARES CALc 
sun December 27 16:25 

Project: final + 
:Inp 

Tota 1 # of Unknown Po 
Total # of Points 

Tota 1 # of observation 
Degrees of Freedom 

confidence Interval 
Number of Iterations 

chi square va 1 ue . : 8272 
Goodness of Fit Test : Fa, 1 s at the ~ 

standard Deviation of unit Weight: ~ 

• a 8 0 4, 4 , 4 y , 4 4¢ 4¢ 4¢ 4£¢l¢ 3¢ ¢3¢H¢ 3£!!El¢l¢l¢3¢¢¢ ¢£ 3££3£H£Hz£H£Hz±zHzlzzltltltltltlt?tit't'tit'tlt!:le!tl; 
ii.if J a if 

OBSERVATIONS 
t; ¢ ¢ 3¢ l¢ ¢ ¢ ¢ ¢ ¢ ¢ l¢ lt ¢ l¢ ¢ ¢ l¢ ¢ H¢ l¢ ¢ l¢ ¢ l l¢ ¢8l 8 ¢l¢ Hz¢ l¢¢l8ls¢rt¢Ht3¢Ht±ttlt±tit!t±tit±tit±:?tit±tl; 

Type Pntl Pnt? Pnt3 Measured StdDev Adjusted 

0.005 214. 9782 *DIST 2 3 215.0210 
*ANG 1 2 3 48-54-56.00 3.300 48-55-36.43 
*DIST 4 5 287.7310 0.005 287.7698 
*ANG 3 4 5 147-25-49.00 3.700 147-26-21.29 
*DIST 6 7 108.5700 ~ 0.005 108.3463 
ANG 5 6 7 155-33-07 .00 6.200 155-32-25.14 
ANG 7 8 9 143-12-25.00 2.700 143-12-45.89 
*DIST 7 8 359.9900 0.005 360.0390 
ANG 6 7 8 200-38-01.00 4.800 200-38-33.95 
*DIST 5 6 172.4900 0.005 172. 3977 
ANG 4 5 6 250-55-39.00 3.800 250-53-45.65 
*DIST 3 4 204. 5140 0.005 204. 5635 
*ANG 2 3 4 319-21-29.00 3.200 319-21-56.31 

{tt!tit'tltltzlt?tit?tltltltltltltltltlst±egg g g a a a» 8 8 o ' i vi vi i ® ® {lg@r[[lee eke sh k k ho a sh ho k» k» le 

####±±±±##+#+##+±+±±±»s..,9JUSTED COORDINATES ·5 5KR866688%%%rt{tHzlzlz!zg'r'rHt''tltyygygego4geg,4e get±Jg}gr}th 

Std Deviations are at 95% confidence Level 
Point# Northing Easting StdDevNth St 
0.469 0.622 159108 .7606 0.468 0.703 102950.8828 
0.538 0.726 159195.6159 102765.6738 0.527 0.683 159438.8176 102611.8412 
0. 519 0.664 159399.4192 102444.0057 159420.5548 102337.7409 

Semi-Minor Axis Axis 
l «s±all 



T 

y of firas-trverse-coor2-95 

SURVEY LEAST SQUARES CALc 
sun December 27 _is?2s."}y Project: final ; . "ave,, ·Input il 
Tota 1 # of Unknown Poi 
Tota 1 # of Points 'ts;; 

Total # of Observations .'? 
Degrees of Freedom 3 confidence Interval { 

. Number of Iterations · _I;. 
chi Square value : 82724.0 

Goodness of Fit 'Test : Fails at the 5%i,'; 
standard Deviation of unit Weight: 55.3)201 

au8 4444, u- guru gygy4±H£±ltlttlzzltlz±zlzztltltltltltlzlzlltltltltltltlt?tit'?''it'tit!tit!tltttty±, 
............................ ,,, ......... _ .................................... ,..,.. .. 

OBSERVATIONS 
..................................................... ***********************************************************¼:¼ 

Type Pntl Pnt2 Pnt3 Measured StdDev Adjusted Res if 

0.005 214.9782 -5.« *DIST 2 3 215.0210 
*ANG 1 2 3 48-54-56.00 3.300 48-55-36.43 40.43 
*DIST 4 5 287.7310 0.005 287.7698 0.0388 
*ANG 3 4 5 147-25-49.00 3.700 147-26-21. 29 32.29 
*DIST 6 7 108.5700 ~ 0.005 108.3463 -0.2237 
*ANG 5 6 7 155-33-07.00 6.200 155-32-25.14 -41.86 
*ANG 7 8 9 143-12-25.00 2.700 143-12-45.89 20.89 
*DIST 7 8 359.9900 0.005 360.0390 0. 0490 
*ANG 6 7 8 200-38-01.00 4.800 200-38-33.95 32. 9) 
*DIST 5 6 172.4900 0.005 172. 3977 -0.0923 
*ANG 4 5 6 250-55-39.00 3.800 250-53-45.65 -113.35 
*DIST 3 4 204.5140 0.005 204.5635 0.0495 
*ANG 2 3 4 319-21-29.00 3.200 319-21-56. 31 27.31 

t'tit!thtltltlt?tit?tit'!tit?tltltltltltltbttggygggggs ggf 'ii6jrjzpppggee4egee be a we y 2 a e e ggTi 

#+#+#±±+#++#####±+±#s».,,9JUSTED COORDINATES » 566'88%8%%8%tr/tty#;zz};lzztzz!zgyggggeg gee gyy }ygg}d' 

Std Deviations are at 95% Confidence Level 
Point# Northing Easting 5tdbevEst StdDevNth 
0.469 0.622 -- 159108 .7606 0.468 0.703 102950.8828 3 
0. 538 0.726 159195.6159 102765.6738 4 
0.527 0.683 159438.8176 102611. 8412 5 
0.519 0.664 159399.4192 102444.0057 6 

159420.5548 102337.7409 7 

Semi -Minor Axis 
l «sa»ll 

:utl xis AZT ---- 



I 
39-51-25 
50-00-174 
03-55-164 
33-07-179 
13-57-9 

y of firas-trverse-coor2-95 
o.410351 o.662423 
o.464945 o.705371 
o.520833 o.738497 
o.526999 o.683418 
6.5i3431 0.667736 

2 s±all 

3 
4 
5 
6 
7 



I 
102154.297 159431.961 

100 159423.07 
101 102130.86 

159436.9 
102 102107.671 

159446.026 
103 102084.417 

159450.703 
104 102059.037 

105 102036.904 159461.965 

106 102010.543 159461.965 

107 101985.159 159465.174 

108 101960.082 159461.886 

109 101933.762 159464.897 

110 101908.268 159462.443 

111 101884.157 159466.398 

112 101857.949 159466.398 

113 101832.723 159462.918 

114 101809.011 159462.918 

115 101783.695 159460.069 

116 101758.167 159465.743 

117 101734.991 159462.388 

118 101711.256 159466.302 

119 101685.547 159468.707 

120 101662.104 159476.851 

121 101637.192 159478.973 
122 101611.548 159487.511 
123 101586.147 159487.511 
124 101561.608 159484.851 
125 101532.753 159484.851 
126 101510.829 159481.29 
127 101513.788 159465.294 
128 101537.264 159470.823 
129 101562.121 159474.181 
130 101586.882 159476.282 
131 101609.787 159471.143 
132 101634.83 159465.591 
133 101657.855 159458.845 
134 101683.588 159456.428 
135 101708.532 159453.164 
136 101734.153 159448.828 
137 101759.507 159448.051 
138 101784.034 159450.364 
139 101809.132 159448.865 
140 101834.688 159447.133 
141 101858.146 159451.357 
142 101884.059 159449.093 
143 101909.309 159450.896 
144 101934.711 159449.382 
145 101959.22 159447.382 
146 101985.096 159447.382 
147 102007.927 159447.382 
148 102034.207 · 159444.245 
149 102056.926 159439.129 



I 
-coorl-95 lar error "·Oo 

er-traverse Ang~ror/set = -O-0o-2i}i fi ras@tah Angular e Error North ·f 
Error East : -0.4/ Absolute error : j,' 
Di rect1 on : s 58-01_,{ Error . '13 ®, 

Peri meter . . • 47,Slt: . . n . 1 , 2 
pPrec1sol Number of Sides:; 

·: 

l s±all 





y 
X 

no 159474.296 
1 101884.657 

2 101909.505 159472.924 

3 101934.277 159471.978 

4 101959.473 159471.19 

5 101986.381 159471.19 

6 102009.545 159469.502 

7 102038.297 159465.306 

8 102065.138 159457.399 

9 102086.881 159451.447 

10 102113.39 159445.613 

11 102133.053 159438.603 

12 102158.953 159430.884 

13 102181.907 159425.547 

14 102208.312 159418.783 

15 102232.582 159412.008 

16 102256.277 159404.677 

17 102280.318 159397.499 
18 102304.195 159391.419 
19 102331.241 159384.532 
20 102347.655 159386.1 
21 102372.925 159387.424 
22 102397.011 159385.881 
23 102421.829 159387.782 
24 102445.974 159387.782 
25 102470.586 159390.803 
26 102495.909 159388.788 
27 102521.074 159392.153 
28 102545.159 159392.153 
29 102571.058 159395.877 
30 102596.574 159397.35 
31 102620.87 159399.534 
32 102649.451 159397 .062 
33 102674.34 159395.014 
34 102703.886 159388.61 
35 102724.757 159381.013 
36 102751.321 
37 102775.736 

159372.8 

38 102796.235 
159364.165 

39 102819.812 
159355.045 

40 102842.03 
159346.543 

41 102866.422 
159338.178 

42 102893.624 
159330.098 

43 102909.083 
159316.123 

44 102910.975 159281.142 
45 102910.975 159255.867 
46 102914.213 159232.343 
47 102916.41 159207.799 
48 102916.41 159181.359 
49 102917.8g 159156.03 

159129.769 



100 102154.297 159431.961 

101 102130.86 159423.07 

102 102107.671 159436.9 

103 102084.417 159446.026 

104 102059.037 159450.703 

105 102036.904 159461.965 

106 102010.543 159461.965 

107 101985.159 159465.174 

108 101960.082 159461.886 

109 101933.762 159464.897 

110 101908.268 159462.443 

111 101884.157 159466.398 

112 101857.949 159466.398 

113 101832.723 159462.918 

114 101809.011 159462.918 

115 101783.695 159460.069 
116 101758.167 159465.743 
117 101734.991 159462.388 
118 101711.256 159466.302 
119 101685.547 159468.707 
120 101662.104 159476.851 
121 101637.192 159478.973 
122 101611.548 159487.511 
123 101586.147 159487.511 
124 101561.608 159484.851 
125 101532.753 159484.851 
126 101510.829 159481.29 
127 101513.788 159465.294 
128 101537.264 159470.823 
129 101562.121 159474.181 
130 101586.882 159476.282 
131 101609.787 159471.143 
132 101634.83 159465.591 
133 101657.855 159458.845 
134 101683.588 159456.428 
135 101708.532 159453.164 
136 101734.153 159448.828 
137 101759.507 159448.051 
138 101784.034 
139 101809.132 

159450.364 

140 101834.688 
159448.865 

141 101858.146 
159447.133 

142 101884.059 
159451.357 

143 101909.309 
159449.093 

144 101934.711 
159450.895 

145 101959.22 
159449.382 

146 101985.096 
159447.382 

147 102007.927 
159447.382 

148 102034.207 · 
159447.382 

149 102056.926 
159444.245 
159439.129 



50 102916.568 159105.554 

51 102916.568 159079.927 

52 102915.02 159057.098 

53 102916.938 159030.087 

54 102915.259 159005.958 

55 102912.74 158982.307 

56 102917.052 158957.051 

57 102903.898 158959.29 

58 102906.917•· 158983.387 

59 102906.917 159006.269 

60 102909.505 159031.526 

61 102907.133 159056.782 

62 102909.936 159082.687 

63 102911.014 159108.159 

64 102907.564 159129.962 

65 102907.806 159156.89 

66 102910.96 159181.42 

67 102908.169 159209.431 

68 102905.573 159232.821 

69 102900.813 159277.218 
70 102888.336 159310.89 
71 102863.572 159325.776 
72 102840.608 159333.768 
73 102817.843 159339.562 
74 102795.078 159349.412 
75 102748.123 159360.866 
76 102766.878 159370.27 
77 102720.965 159375.296 
78 102699.824 159383.039 
79 102671.873 159387.484 
80 102647.7 159393.773 
81 102620.771 159393.773 
82 102595.802 159391.443 
83 102570.832 159388.596 
84 102546.247 159385.884 
85 102521.462 159387.629 
86 102496.65 159382.098 
87 102471.902 
88 102446.321 

159382.098 

89 159382.098 
102422.617 

90 159378.511 
102396.796 

91 102371.702 
159378.511 

92 102346.653 
159375.711 

93 102324.159 
159379.531 

94 102299.842 
159376.771 

95 102277.715 
159383.131 

96 102252.083 
159391.245 

97 102229.323 159396.72g 
98 102206.31g 159406.419 
99 102181.927 159410.303 

159418.872 



102154.297 159431.961 
100 159423.07 
101 102130.86 

159436.9 102107.671 102 159446.026 102084.417 103 159450.703 
104 102059.037 

159461.965 
105 102036.904 

159461.965 106 102010.543 
159465.174 107 101985.159 
159461.886 108 101960.082 
159464.897 109 101933.762 

110 101908.268 159462.443 

111 101884.157 159466.398 

112 101857.949 159466.398 

113 101832.723 159462.918 
114 101809.011 159462.918 
115 101783.695 159460.069 
116 101758.167 159465.743 
117 101734.991 159462.388 
118 101711.256 159466.302 
119 101685.547 159468.707 
120 101662.104 159476.851 
121 101637.192 159478.973 
122 101611.548 159487.511 
123 101586.147 159487.511 
124 101561.608 159484.851 
125 101532.753 159484.851 
126 101510.829 159481.29 
127 101513.788 159465.294 
128 101537.264 159470.823 
129 101562.121 159474.181 
130 101586.882 159476.282 
131 101609.787 159471.143 
132 101634.83 159465.591 
133 101657.855 159458.845 
134 101683.588 159456.428 
135 101708.532 159453.164 
136 101734.153 159448.828 
137 101759.507 159448.051 
138 101784.034 159450.364 139 101809.132 159448.865 140 101834.688 159447.133 141 101858.146 159451.357 142 101884.059 159449.093 143 101909.309 159450.895 144 101934.711 159449.382 145 101959.22 159447.382 146 101985.096 159447.382 147 102007.927 159447.382 148 102034.207 159444.245 149 102056.926 159439.129 



102078.16 159430.225 
150 159423.674 102104.36 151 159415.373 102126.324 152 159410.437 102150.305 153 159400.936 
154 102175.69 

159396.447 102199.234 155 
159388.037 

156 102223.837 
159384.695 

157 102249.489 
159376.127 

158 102273.242 
159369.766 159 102297.24 
159362.172 160 102320.473 

161 102348.032 159364.223 

162 102372.392 159362.265 

163 102397.636 159365.653 

164 102422.567 159365.653 

165 102447.498 159367.912 

166 102472.767 159367.912 
167 102497.619 159370.013 
168 102522.29 159373.033 
169 102546.993 159373.033 
170 102572.315 159375.448 
171 102597.276 159375.448 
172 102622.708 159375.448 
173 102646.748 159375.448 
174 102670.249 159371.11 
175 102693.396 159367.157 
176 102715.219 159359.716 
177 102740.753 159350.622 
178 102763.133 159342.066 
179 102786.47 159332.796 
180 102813.811 159326.625 
181 102835.904 159317.355 
182 102859.13 159309.827 
183 102876.507 159298.053 
184 102886.253 159256.005 
185 102886.253 159231.453 
186 102891.873 159205.132 
187 102890.378 159156.98 
188 102887.92 159107.717 
189 102892.023 159081.638 
190 102888.266 159054.361 191 102892.656 159031.69 192 102892.656 159005.669 193 102888.78 158982.844 194 102892.965 158960.35 195 102883.84 158962.664 196 102882.272 158984.219 197 102884.564 159007.50g 198 102882.28 159031.803 199 102880.566 159055.964 



102883.279 
159083.408 

200 159105.872 
201 102880.608 159131.088 
202 102878.726 159156.764 
203 102879.483 159181.442 
204 102877.826 

159204.612 
205 102878.784 

159229.671 
206 102875.276 

159255.771 102874.264 207 159279.622 102870.435 208 159291.217 102869.476 209 159295.472 102855.033 210 
102832.125 159304.609 

211 
102805.725 159311.521 

212 
159321.622 213 102782.054 

214 102757.826 159331.573 

215 102735.785 159339.101 

216 102712.231 159347.738 

217 102688.442 159356.839 
218 102667.6-34 159359.911 

219 102642.551 159362.757 

220 102622.73 159363.852 

221 102597.702 159365.505 
222 102572.817 159363.754 
223 102547.643 159365.055 
224 102522.332 159360.826 
225 102498.562 159361.758 
226 102473.395 159357.902 
227 · 102448.563 159357.902 
228 102423.429 159353.485 
229 102397.936 159354.668 
230 102373.045 159354.067 
231 102348.196 159350.939 
232 102324.868 159350.939 
233 102317.401 159352.89 
234 102293.478 159359.59 
235 102270.528 159367.88 
236 102245.212 159371.17 
237 102221.642 159380.736 
238 102196.188 159384.459 
239 102173.869 159394.92 
240 102148.722 159399.472 
241 102125.464 159409.27 242 102100.067 159414.485 
243 102076.677 159422.293 244 102054.495 159429.932 245 102028.811 159434.905 246 102007.926 159441.302 247 101983.758 159439.73 248 101958.621 159442.729 249 101932.945 159439.104 



102883.279 
159083.408 

200 159105.872 
201 102880.608 159131.088 
202 102878.726 159156.764 
203 102879.483 159181.442 
204 102877.826 

159204.612 
205 102878.784 

159229.671 
206 102875.276 

159255.771 102874.264 207 159279.622 102870.435 208 
102869.476 159291.217 

209 
102855.033 159295.472 

210 
102832.125 159304.609 

211 
102805.725 159311.521 

212 
159321.622 213 102782.054 

214 102757.826 159331.573 

215 102735.785 159339.101 

216 102712.231 159347.738 

217 102688.442 159356.839 

218 102667.634 159359.911 

219 102642.551 159362.757 

220 102622.73 159363.852 

221 102597.702 159365.505 
222 102572.817 159363.754 
223 102547.643 159365.055 
224 102522.332 159360.826 
225 102498.562 159361.758 
226 102473.395 159357.902 
227 · 102448.563 159357.902 
228 102423.429 159353.485 
229 102397.936 159354.668 
230 102373.045 159354.067 
231 102348.196 159350.939 
232 102324.868 159350.939 
233 102317.401 159352.89 
234 102293.478 159359.59 
235 102270.528 159367.88 
236 102245.212 159371.17 
237 102221.642 159380.736 
238 102196.188 159384.459 
239 102173.869 159394.92 
240 102148.722 159399.472 
241 102125.464 159409.27 
242 102100.067 159414.485 
243 102076.677 159422.293 244 102054.495 159429.932 245 102028.811 159434.905 246 102007.926 159441.302 247 101983.758 159439.73 248 101958.621 159442.729 249 101932.945 159439.104 



250 101909.41 159443.375 

251 101882.286 159440.241 

252 101859.079 159443.826 

253 101834.333 159439.845 

254 101810.238 159442.13 

255 101784.429 · 159439.001 

256 101757.797 159442.662 

257 101732.192 159439.629 

258 101705.199 159444.325 

259 101679.469 159444.325 

260 101655.248 159450.814 

261 101628.868 159459.389 

262 101611.201 159465.319 

263 101588.751 159470.332 

264 101563.731 159465.675 

265 101538.811 159463.767 

266 101514.085 159458.046 

267 101516.685 159449.867 

268 101542.699 159452.013 
269 101566.414 159457.946 
270 101586.581 159457.946 
271 101608.485 159456.28 
272 101631.917 159451.255 
273 101655.56 159443.601 
274 101680.398 159438.332 
275 101708.094 159432.716 
276 101734.573 159430.59 
277 101760.673 159430.59 
278 101783.743 159432.089 
279 101809.628 159431.143 
280 101837.049 159433.163 
281 101859.742 159430.173 
282 101884.079 159432.565 
283 101911.027 159434.286 
284 101934.601 159432.817 
285 101959.376 159431.354 
286 101984.984 159431.354 
287 102007.383 
288 102031.644 

159430.254 

289 102051.765 
1 59419.066 

290 102078.831 
159425.78 

291 102098.473 
159414.271 

292 102124.223 
159406.11g 

293 102146.843 
159399.22 

294 102174.901 
159391.529 

295 102195.969 
159387.455 

296 102220.824 
159378.5g3 

297 102246.3 
159371.879 

298 102264.932 
159365.59g 

299 102293.543 
159358.175 
159347.957 



300 102320.716 
159342.52 

301 102354.104 159345.164 

302 102374.658 159342.52 

303 102397.352 159345.164 

304 102423.371 159342.201 

305 102451.042 159348.971 

306 102473.506 159348.971 

307 102495.558 159351.646 

308 102526.737 159351.646 

309 102543.775 159355.591 

310 102573.977 159352.895 

311 102602.299 159355.239 

312 102627.663 159353.003 

313 102643.216 159355.266 

314 102668.499 159346.952 

315 102685.185 159346.952 

316 102706.401 159338.535 

317 102730.771 159326.002 

318 102755.999 159319.907 

319 102781.077 159312.303 

320 102805.027 159305.115 

321 102828.923 159295.836 
322 102851.933 159289.468 
323 102862.803 159285.964 
324 102868.739 159253.138 
325 102868.739 159226.276 
326 102871.955 159206.266 
327 102868.545 159183.102 
328 102873.416 159157.5 
329 102873.416 159135.8 
330 102870.555 159107.669 
331 102873.724 159082.531 
332 102868.117 159059.102 
333 102872.749 159034.94 
334 102870.067 159013.219 
335 102873.724 158981.98 
336 102873.724 158961.48 
337 102864.739 
338 102875.271 

159299.454 

339 102884.557 
159288.529 

340 102877.473 
159289.774 

341 159302.425 
102883.838 

342 102891.029 
159308.1.53 

343 102891.029 
159294.356 

344 102902.911 
159313.736 

345 102894.777 
159321.037 

346 102880.14 159333.754 

347 102854.114 159338.618 
348 102854.114 159303.919 

349 102840.169 159279.487 
159286.467 



350 102837.553 159298.247 

351 102846.563 159308.792 

352 102849.668 159325.368 

353 102857.43 159342.98 

354 102868.641 159345.397 

355 102858.465 159357.311 

356 102847.943 159351.958 

357 102836.754 159310.046 

358 102882.648 159346.028 

359 102897.502 159343.36 

360 102856.042 159270.446 

361 102837.191 159270.446 

362 102825.085 159280.717 

363 102852.972 159255.947 

364 102859.663 159261.196 

365 102806.561 159295.224 

366 102881.599 159357.261 
367 102841.165 159365.749 

368 102829.538 159358.544 

369 102790.78 159293.97 
370 102807.113 159272.076 
371 102345.766 15939.5.744 
372 102328.807 159395.744 
373 102335.906 159406.799 
374 102029.29 159406.799 
375 102001.526 159416.303 
376 101589.287 159449.081 
377 101569.515 159441.974 
378 101559.236 159449.097 
379 102317.286 159399.623 
380 102353.2 159406.07 
381 102377.343 159401.795 
382 101570.63 159452.88 
383 101549.437 159443.843 
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Palestine Polytechnic University 

Surveying and Geomatics Engineering 

Alignment Curve Report 
Project Name: 
STUDY AND DESIGN OF THE ROAD 
CONNECTING WADI AL-BARIA AND THE 
INDUSTRIAL ZONE. 

Report Date: 05/24/10 23:45:00 

Client: WADI AL-HARIA' ST 
Project Description: Urb R . an {egi; 

Prepared by: Work Team 

Alignment: 100 

Description: 

Length: 
Tangent Data 

208.838 Coutse: S 88° 28' 03.2424" E 

Delta: 
Citcu1ar Curve Data 

Radius: 
00° 03' 24.3004° type: 
5250.000 

RIGHT 

Length: 5.200 
Mid-Ord· 0.000 

Tangent: 2.600 

Chord: 5.200 
External: 0.000 
Coutse: S 88° 26' 21.0919" E 

Circular Curve Data 
Delta: 
Radius: 

00° 15' 19.3517 type: 

Length: 
1166.667 RIGHT 
5.200 

Mid-Ord: 0.003 Tangent: 
Chord: 5.200 External: 

2.600 
0.003 

Course: 
Circular Curve p 

S 88° 16' 08.1912" E 
Delta: o e ·ata 

Radius: 
0° 25' 32.2528 

- 
Length: 

700.000 type: RIGHT 
5.200 

Mid-Ord: 0.005 Tangent: 
External: 2.600 

0.005 



Course: s 87° 55' 42.3887" E 
Chord: 5.200 -....... 

Circular Curve Data RIGHT 
o0° 35' 45.1540" Type: 

Delta: 
Radius: 500.000 

Tangent: 2.600 
Length: 5.200 

External: 0.007 
Mid-Ord: 0.007 S 87° 25' 03.6856" E 
Chord: 5.200 Course: 

Circular Curve Data 
00° 45' 58.0551" Type: RIGHT 

Delta: 
Radius: 388.889 
Length: 5.200 tangent: 2.600 

Mid-Ord: 0.009 External: 0.009 

Chord: 5.200 Course: S 86° 44' 12.0810° E 

Circular Curve Data 
Delta: 00° 56' 10.9563° Type: RIGHT 
Radius: 318.182 
Length: 5.200 Tangent: 2.600 
Mid-Ord: 0.011 External: 0.011 
Chotd: 5.200 Course: s 85° 53' 07.5751" E 

Circu1at Curve Data 
Delta: 01° 06' 23.8574 Type: RIGHT 
Radius: 269.231 
Length: 5.200 Tangent: 2.600 
Mid-Ord: 0.013 External: 0.013 Chotd: 5.200 Course: S 84° 51' 50.1688" E 

Circular Curve Data 
Delta: 01° 16' 36.7585 Type: Radius: 233.333 RIGHT 
Length: 5.200 

Tangent: Mid-Otd: 0.014 2.600 
Chotd: 5.200 External: 0.014 

Course; S 83° 40' 19.8604" E 
Circular Curve Data - Delta: 01° 26' 49.6597 

Radius: 205.882 Type: RIGHT 
Length: 5.200 

Tangent: 2.600 



External: 0.016 

Mid-Ord: 0.016 Course: s 82° 18' 36.6519" E 
Chord: 5.200 -- 

Circular curve Data RIGHT 
01 ° 38' 44.7124" Type: 

Delta: 
Radius: 181.035 

Tangent: 2.600 
Length: 5.200 

External: 0.019 
Mid-Ord: 0.019 S 80° 46' 40.5417" E 
Chord: 5.200 Course: 

Circular Curve Data 

Delta: 64° 20' 01.1839" type: RIGHT 

Radius: 175.000 
Length: 196.496 tangent: 110.062 

Mid-Ord: 26.862 External: 31.733 

Chotd: 186.335 Course: S 47° 47' 17.5935" E 

Circular Curve Data 
Delta: 01 ° 38' 44.7124" Type: RIGHT 
Radius: 181.035 
Length: 5.200 tangent: 2.600 
Mid-Ord: 0.019 Extetha1: 0.019 
Chotd: 5.200 Cotitse: S 14° 47' 54.6453" E 

Circular Curve Data 
Delta: 01° 26' 49.6597 Type: RIGHT 
Radius: 205.882 
Length: 5.200 Tangent: 
Mid-Ord: 0.016 

2.600 

Chotd: 
External: 0.016 

5.200 Course: S 13° 15' 58.5353" E 
Citcu1at Cutve Data - 

Delta: 01° 16' 36.7585° 
Radius: 233.333 

Type: RIGHT 
Length: 5.200 

Tangent: Mid-Ord: 0.014 2.600 
Chotd: 5.200 External: 0.014 

Course: s 11 °54' 15.3261" E 
Circular Curve Data 

Delta: -- 01° 06' 23.8574 
Radius: Type: 269.231 RIGHT 



Tangent: 2.600 

Length: 5.200 External: 0.013 

Mid-Ord: 0.013 Course: S 10° 42' 45.0183" E 

Chord: 5.200 -- 
Circular Curve Data RIGHT 

00° 56' 10.9563" 
Type: 

Delta: 
Radius: 318.182 Tangent: 2.600 
Length: 5.200 External: 0.011 
Mid-Ord: 0.011 S 09° 41' 27.6117" E 
Chord: 5.200 Course: 

Circular Curve Data 

Delta: o0° 45' 58.0551" type: RIGHT 

Radius: 388.889 
Length: 5.200 Tangent: 2.600 

Mid-Ord: 0.009 External: 0.009 

Chord: 5.200 Course: S 08° 5O' 23.1061" E 

Circular Cutve Data 
belta: 00° 35' 45.1540" type: RIGHT 
Radius: 500.000 
Length: 5.200 Tangent: 2.600 
Mid-Ord: 0.007 External: 0.007 
Chord: 5.200 Course: S 08° 09' 31.5014° E 

Circular Curve Data 
Delta: 00° 25' 32.2528" type: RIGHT 
Radius: 700.000 
Length: 5.200 Tangent: 
Mid-Ord: 0.005 

2.600 

Chord: 5.200 
External: 0.005 
Course: S 07° 38' 52.7981" E 

Circular Curve Data - 
belta: 00° 15' 19.3517 
Radius: 1166.667 

Type: RIGHT 
Length: 5.200 

Tangent: Mid-Otd: 0.003 2.600 
Chord: 5.200 External: 0.003 

Course: 
S 07° 18' 26.9957" E 

C' 1 <ttrceular Curve Data --- Delta: 00° 3' 24.3004° Type: RIGHT 



5250.000 Tangent: 2.600 Radius: 
0.000 5.200 External: Length: 
s 07° 08' 14.0949" E Mid-Ord: 0.000 course: -- Chord: 5.200 

Tangent Data 
Course: S 06° 31' 04.5821" E - Length: 64.803 

Tangent Data 
Course: s 02° 19' 48.2057" w 

268.154 Length: 

Citcular Curve Data 
Type: LEFT 00° 03' 24.3004" Delta: 

I 5250.000 Radius: 
Tangent: 2.600 Length: 5.200 
External: 0.000 Mid-Ord: 0.000 

S 02° 18' 06.0555" W Course: Chord: 5.200 

Circular Cutve Data 
LEFT 00° 15' 19.3517" Type: Delta: 

Radius: 1166.667 
Length: 5.200 Tangent: 2.600 
Mid-Ord: 0.003 External: 0.003 
Chord: 5.200 Coutse: S 02° 07' 53.1545" W 

Circular Curve Data 
Delta: 00° 251 32.252811 Type: LEFT Radius: 700.000 
Length: 5.200 Tangent: 2.600 Mid-Ord: 0.005 External: 0.005 Chord: 5.200 Course: SO1° 47' 27.3520° W 

on Circular Cutve Data 
Delta: 00° 35' 45.1540° Type: LEFT Radius: 500.000 
Length: 5.200 

Tangent: 2.600 Mid-Otd: 0.007 
External: Chord: 0.007 5.200 
Course: S 01° 16' 48.6488" W - Circular Curve Data 

Delta: 00° 451 58.0551 tt 
Type: LEFT 



Radius: 388.889 Tangent: 2.600 

Length: 5.200 External: 0.009 

Mid-Ord: 0.009 Course: S 00° 35' 57.044211 W 

Chord: 5.200 -- 
Circular Curve Data LEFT 

o0° 56' 10.9563" Type: 
Delta: 
Radius: 318.182 2.600 Tangent: 
Length: 5.200 

Mid-Ord: 0.011 
External: 0.011 

Chord: 5.200 Course: S 00° 15' 07.4612" E 

Circular Curve Data 

Delta: 01° 06 23.8574" Type: LEFT 

Radius: 269.231 
Length: 5.200 Tangent: 2.600 

Mid-Otd: 0.013 External: 0.013 
chord: 5.200 Course: SO1° 16' 24.8682" E 

Circular Cutve Data 
Delta: 01° 16' 36.7585" Type: LEFT 
Radius: 233.333 
Length: 5.200 Tangent: 2.600 
Mid-Otd: 0.014 External: 0.014 
Chord: 5.200 Coutse: S 02° 27' 55.1762" E 

Circular Curve Data 
Delta: 01° 26' 49.6597 Type: 
Radius: 205.882 

LEFT 

Length: 5.200 Tangent: 
Mid-Otd: 0.016 2.600 

Chord: 5.200 
External: 0.016 
Course: S 03° 49' 38.3847° E 

Citculat Cutve Data - 
Delta: 01° 38' 44.7124 
Radius: 181.035 

Type: LEFT 
Length: 5.200 
Mid-Ord: 0.019 Tangent: 2.600 
Chord: 5.200 External: 0.019 

Course: 
C' 1 S 05° 21' 34.4953" E 
<ttcular Curve Data ---- 



Type: LEFT 
01° 18' 09.7996" Delta: 

Radius: 175.000 Tangent: 1.990 

Length: 3.979 External: 0.011 
Mid-Ord: 0.011 Course: S 06° 50' 01.7508" E 
Chord: 3.979 -- 

Circular Curve Data LEFT 
01 ·38' 44.7124" Type: 

Delta: 
Radius: 181.035 

2.600 
Length: 5.200 Tangent: 

Mid-Ord: 0.019 External: 0.019 

Chord: 5.200 Course: S 08° 18' 29.0069" E 

Citculat Cutve Data 
Delta: 01° 26 49.6597" Type: LEFT 
Radius: 205.882 
Length: 5.200 Tangent: 2.600 

Mid-Ord: 0.016 External: 0.016 
Chord: 5.200 Course: S 09° 5O' 25.1170" E 

Circular Curve Data 
Delta: 01° 16' 36.7585" type: LEFT 
Radius: 233.333 
Length: 5.200 Tangent: 2.600 
Mid-Otd: 0.014 External: 0.014 
Chord: 5.200 Course: s 11 ° 121 08.3261 "E 

Circular Curve Data 
Delta: 01° 06' 23.8574° Type: 
Radius: 269.231 LEFT 
Length: 5.200 Tangent: Mid-Ord: 0.013 2.600 
Chord: 5.200 

External: 0.013 
Course: S 12° 23' 38.6338" E 

Circular Curve Data - 
Delta: 00° 56' 10.9563° 
Radius: Type: 

318.182 LEFT 
Length: 5.200 
Mid-Ord: 0.011 Tangent: 2.600 
Chord: External: 5.200 0.011 

Course: 
S 13° 24' 56.0411°E --- 



C Data LEFT Circular Curve Type: 
o0° 45' 58.0551" Delta: 
388.889 2.600 Radius: Tangent: 

Length: 5.200 External: 0.009 
S 14° 16' 00.5460" E Mid-Ord: 0.009 Course: - Chord: 5.200 

Circular Curve Data LEFT 
o0° 35' 45.1540" Type: 

Delta: 
Radius: 500.000 

tangent: 2.600 
Length: 5.200 

External: 0.007 
Mid-Ord: 0.007 

Course: S 14° 56' 52.1510" E 
Chord: 5.200 

Circular Curve Data 
LEFT 00° 25' 32.2528" type: Delta: 

Radius: 700.000 
2.600 tangent: Length: 5.200 

Mid-Ord: 0.005 External: 0.005 
Chord: 5.200 Course: S 15° 27' 30.8539" E 

Circular Curve Data 
Delta: 00° 15' 19.3517 type: LEFT 
Radius: 1166.667 
Length: 5.200 Tangent: 2.600 
Mid-Ord: 0.003 External: 0.003 
Chord: 5.200 Course: S 15° 47' 56.6566" E 

Circular Curve Data 
Delta: 00° 03' 24.3004° Type: LEFT Radius: 5250.000 
Length: 5.200 Tangent: 2.600 Mid-Ord: 0.000 External: 0.000 Chord: 5.200 

Course: S 15° 58' 09.5573" E - tangent Data 
Length: 203.5 1s 

Course: 
S 15° 59' 51.7077° E 

Circular Curve Data -- Delta: 00° 03' 02.4469° Type: Radius: 4500.000 RIGHT 



Tangent: 1.990 

Length: 3.980 External: 0.000 

Mid-Ord: 0.000 Course: S 15° 58' 20.4847" E 

Chord: 3,980 -- 
Circular Curve Data RIGHT 

00° 13' 41.0110" 
Type: 

Delta: 
Radius: 1000.000 1.990 
Length: 3.980 

Tangent: 

Mid-Ord: 0.002 
External: 0.002 

Chord: 3.980 Course: S 15° 49' 13.1437" E 

Circular Curve Data 
Delta: 00° 22' 48.3517" type: RIGHT 

Radius: 600.000 
Length: 3.980 tangent: 1.990 

Mid-Ord: 0.003 External: 0.003 

Chord: 3.980 Course: S 15° 30' 58.4619" E 

Circular Curve Data 
Delta: 00° 31' 55.6924" Type: RIGHT 
Radius: 428.571 
Length: 3.980 Tangent: 1.990 
Mid-Ord: 0.005 External: 0.005 
Chord: 3.980 Course: S 15° 03' 36.4403" E 

Circular Curve Data 
Delta: 00° 41' 03.033 1" Type: 
Radius: 333.333 

RIGHT 

Length: 3.980 Tangent: 
Mid-Ord: 0.006 1.990 

Chord: 3.980 
External: 0.006 
Cotttse: S 14° 27' 07.0779" E 

Circular Curve Data. - 
Delta: O0° 5O' 10.3737 
Radius: type: 

272.727 RIGHT 
Length: 3.980 
Mid-Ord: 0.007 Tangent: 1.990 
Chord: 3.980 External: 0.007 

Course: 
C' 1 S 13° 41' 30.3742° E 

Delta: 
_ttcu at Curve Dat 

0° 2ata -- 59' 17.7144° Type: RIGHT 



Radius: 230.769 Tangent: 1.990 

Length: 3.980 External: 0.009 

Mid-Ord: 0.009 Course: s 12° 46' 46.3300" E 
Chord: 3.980 -- 

Circular Curve Data RIGHT 
01° 08' 25.0551" Type: 

Delta: 
Radius: 200.000 1.990 
Length: 3.980 

Tangent: 

Mid-Ord: 0.010 External: 0.010 

Chord: 3.980 Course: s 11 ° 42' 54.9455" E 

Circular Curve Data 
Delta: 01° 17' 32.3958" Type: RIGHT 

Radius: 176.471 
Length: 3.980 tangent: 1.990 

Mid-Ord: 0.011 External: 0.011 

Chotd: 3.980 Coutse: S 10° 29' 56.2204" E 

Citculat Cutve Data 
Delta: 01° 28' 10.9609" type: RIGHT 
Radius: 155.173 
Length: 3.980 Tangent: 1.990 
Mid-Otd: 0.013 External: 0.013 
Chord: 3.980 Coutse: S 09° 07' 50.1539" E 

Circular Curve Data 
Delta: 01° 28' 10.9609° type: 
Radius: 155.173 

RIGHT 

Length: 3.980 Tangent: 
Mid-Otd: 0.013 1.990 

Chord: 3.980 
External: 0.013 
Course: S 07° 39' 39.1935" E 

Circular Curve Data - 
Delta: 01° 17' 32.3958° 
Radius: 176.471 

Type: RIGHT 
Length: 3.980 
Mid-Ord: 0.011 Tangent: 1.990 
Chord: 3.980 External: 0.011 

Course: 
S 06° 17' 33.1270" E 

Circular Curve Data --- 



Type: 
RIGHT 

o1° 08' 25.0551" Delta: 
Radius: 200.000 Tangent: 1 .990 

Length: 3.980 External: 0.010 

Mid-Ord: 0.010 Course: S 05° 04' 34.4019" E 

Chord: 3.980 - 
Circular Curve Data RIGHT 

Delta: 00° 59' 17.7144" Type: 

Radius: 230.769 1.990 
Length: 3.980 

Tangent: 

Mid-Ord: 0.009 External: 0.009 

Chotd: 3.980 Course: S 04° 00' 43.0174" E 

Circular Curve Data 
Delta: 9° 50' 10.3737" type: RIGHT 

Radius: 272.727 
Length: 3.980 Tangent: 1.990 

Mid-Ord: 0.007 External: 0.007 

Chord: 3.980 Coutse: S 03° 05' 58.9732" E 

Circular Curve Data 
Delta: 00° 41' 03.033 1" type: RIGHT 
Radius: 333.333 
Length: 3.980 Tangent: 1.990 
Mid-Ord: 0.006 External: 0.006 
Chotd: 3.980 Coutse: S 02° 20' 22.2696" E 

Circular Curve Data 
Delta: 00° 31' 55.6924 type: 
Radius: 428.571 

RIGHT 

Length: 3.980 Tangent: 
Mid-Otd: 0.005 1.990 

Chotd: 3.980 
External: 0.005 
Course: SO1° 43' 52.9075" E 

Citcu1at Ctttve Data - 
Delta: 00° 22'48.3517 
Radius: Type: 

600.000 RIGHT 
Length: 3.980 
Mid-Otd: 0.003 Tangent: 1.990 
Chord: 3.980 External: 0.003 

Course: 
S 01° 16' 30.8849" E 

---- 



Circular curve Data RIGHT 

Delta: oo° 13'41.0110" 
Type: 

Radius: 1000.000 Tangent: 1.990 
Length: 3.980 External: 0.002 

Mid-Ord: 0.002 S 00° 58' 16.2040" E 

Chord: 3.980 
Course: - 

Circular Curve Data RIGHT 
00° 03' 02.4469" Type: 

Delta: 
Radius: 4500.000 

Length: 3.980 Tangent: 1.990 

Mid-Ord: 0.000 External: 0.000 

Chord: 3.980 Course: s 00° 49' 08.8632" E 

Tangent Data 
Length: 234.758 Cotttse: S 00° 47' 37.6397" E 

tangent Data 
Length: 171.704 Course: s 07° 26' 03.1386" E 

Tangent Data 
Length: 0.995 Cotttse: S 01°47' 40.8109" E 

tangent Data 
Length: 74.632 Cotttse: S 03° 50' 41.5190" W 

Alignment: 111 

Description: 

Length: 
Tangent Data 
74.632 Course: 

N 03° 50' 41.5190"° E 

Alignment: AL1 

Description: 



Tangent Data y g8° 28'03.2424" W 

" 
Length: 208.83 

Alignment: ALI 

Description: 

Tangent Data N 04° lzi 17.1099" E Course: 
Length: 73.910 

Tangent Data 
N 08° 15' 27.3730" W Course: Length: 76.724 

Tangent Data 
N 05° 58' 36.3252" W Length: 121.265 Course: 

tangent Data 
NO1® 39' 48.6749" E Length: 232.519 Course: 

Circular Curve Data 
be1ta: 08° 20' 06.3424" type: LEFT 
Radius: 196.254 
Length: 28.550 tangent: 14.300 
Mid-Ord: 0.519 External: 0.520 
Chord: 28.525 Course: N 13° 25' 27.4577"° W 

tangent Data 
Length: 221.038 Course: N 15° 41' 01.8427" W 

tangent bata 
Length: 65.972 Course: N 15° 19' 56.7035" W - tangent Data 
Length: 77.367 

Course: N 02° 37' 01.3715" E - tangent Data 
Length: 45.273 

Course: 
N 02° 20' 13.0247" E 

Tangent Data --- Length: 36.191 
Course: 

N 04° 11' 19.5155" E 
---- 



tangent Data 
Course: 

N 02° 36' 14.7679" E 

---- Length: 35.058 

tangent Data 
Course: N 03° 03' 50.3109" E 

--- Length: 49.573 

Tangent Data 
Course: N o 1 ° 09' 02.5900" E - Length: 68.208 

Tangent Data N 11 ° 37' 54.4994" W Course: 
Length: 57.444 - 

Tangent Data 
N 14° 58' 48.6343" W Course: Length: 70.367 

Tangent Data 
N 21° 001 30.8358" W 43.989 Course: Length: 

Tangent Data 
N 20° 05' 36.0676" W Length: 78.021 Cotitse: 

Circular Curve Data 
be1ta: 62° 41' 11.3490 Type: LEFT 
Radius: 20.234 
Length: 22.138 Tangent: 12.323 
Mid-Otd: 2.953 External: 3.457 
Chotd: 21.050 Coutse: N 51 ° 19' 14.479711 W 

Tangent Data 
Length: 92.618 Course: N 84° 52' 59.1184" W - Tangent Data 
Length: 127.656 Course: N 89° 48' 27.7519" W - Tangent Data 
Length: 116.951 

Course: N 89° 40' 14.7629" W -- Aligntnent: aligntnentl 

Description: 

• j 



Tangent Data 
38 Course: 

" 
N 88° 28' 03.2424" W 

Alignment: firas 

Description: 

Tangent Data s 88° 28' 03.2424" E 
Length: 213.926 Course: 

Circular Curve Data 
Delta: 81° 56' 58.6603 tt type: RIGHT 
Radius: 200.000 
Length: 286.058 tangent: 173.703 

Mid-Ord: 49.000 External: 64.901 
Chord: 262.291 Course: S47° 29' 33.9122" E 

tangent Data 
Length: 67.781 Course: s 06° 31' 04.5821" E 

tangent Data 
Length: 274.074 Course: S 02° 19' 48.2057" W 

Circular Curve Data 
De1ta: 18° 191 39.9134" type: LEFT Radius: 300.000 
Length: 95.964 Tangent: 48.395 Mid-Ord: 3.829 
Chord: 95.555 

External: 3.878 
Course: S 06° SO' 01.7510" E 

Tangent Data - 
Length: 209.435 Course: S 15° 59' 51.7077° E 

Circular Curve Data - Delta: 00° 10' 40.4779 
Radius: 4500.00 Type: RIGHT 
Length: 13.973 
Mid-Ord: 0.005 Tangent: 6.987 
Chord: 13.973 External: 0.005 

Course: 
S 15° 54' 31.4688" E 



Circular Curve Data RIGHT 
15° 01' 33.5901" 

Type: 
Delta: 
Radius: 200.000 Tangent: 26.377 
Length: 52.451 

External: 1.732 
Mid-Ord: 1.717 S 08° 18' 24.4347" E 
Chord: 52.300 Course: - 

Tangent Data 
S 00° 47' 37.6397" E 

Length: 160.934 Course: 

Circular Curve Data 
Delta: 06° 38' 25.4989" Type: LEFT 

Radius: 1500.000 
Length: 173.846 Tangent: 87.020 

Mid-Ord: 2.518 External: 2.522 

Chotd: 173.748 Coutse: S 04° 06' 50.3892" E 

tangent Data 
Length: 55.559 Coutse: S 07° 26' 03.1386" E 

Circular Curve Data 
Delta: 11° 16' 44.6576" Type: RIGHT 
Radius: 300.000 
Length: 59.057 Tangent: 29.624 
Mid-Ord: 1.452 External: 1.459 Chotd: 58.962 Course: S 01 °47' 40.8098" E 

Tangent Data 
Length: 45.508 Course: S 03° 5O' 41.5190" W 
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. t· FINAL POINTS 24 08:35:29 Project : Mon May 

Alignment: firas AREA 

Tot Vol (m3) CUT 
Station FILL --- CUT _ 

---- --- ---- ---- ---- -------- 0.000 
0+000 

88 0.009 .3 268.7 0+025 21. 

623.5,,s6 0.00, gs, 
709.606 88.585 

0+075 0.000 

709.606 416.339 
0+100 0.000 

709.606 998.064 
0+125 0.000 

709.606 1412.282 
0+150 0.000 

709.606 1483.944 
0+175 0.000 

709.606 1483.944 
0+200 0.000 

709.606 1483.944 
0+213.926 0.000 

709.606 1750.513 
0+225 0.000 

709.606 2352.305 
0+250 0.000 

709.606 2352.305 
0+275 0.000 

709.606 2352.305 
0+300 0.000 

709.606 2352.305 
0+325 0.000 

709.606 2352.305 
0+350 0.000 

855.194 2352.305 
0+375 11.712 

1015.442 2469.961 
0+400 0.657 

1024.611 2752.397 

2010 
( m2) 

volume (m3) 

FILL 

----- ---- » @» » ""Ps,_ ----- ---- ----- 
----- 

0.000 0.000 268.788 

0.000 
354.803 0.000 

0.000 
86.015 88. 585 

7.087 
0.000 327. 754 

19.134 
0.000 581. 725 

27.404 
0.000 0 414.218 

5.733 
0.000 71. 662 

0.000 
0.000 0.000 

0.000 
0.000 0.000 

0.000 

266.569 0.000 
48.191 

601. 793 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 0. 000 
0.000 0.000 0.000 

145.588 0.000 0.000 
160.248 117.656 9.476 

9.169 282.435 1 &sasl] 

CUT FIL 



. t· FINAL POINTS 24 08:35:29 Projec" : Mon May 

Alignment: firas AREA 

Tot Vol (m3) CUT 

Station FILL --------- CUT _ 

---=--- ---------0.000 ---- 0.000 
0+000 

88 o.ooo 503 268.7 0+025 21. 

623.5,,s6 0.00, gs, 
709.606 88.585 

0+075 0.000 

709.606 416.339 
0+100 0.000 

709.606 998.064 
0+125 0.000 

709.606 1412.282 
0+150 0.000 

709.606 1483.944 
0+175 0.000 

709.606 1483.944 
0+200 0.000 

709.606 1483.944 
0+213.926 0.000 

709.606 1750.513 
0+225 0.000 

709.606 2352.305 
0+250 0.000 

709.606 2352.305 
0+275 0.000 

709.606 2352.305 
0+300 0.000 

709.606 2352.305 
0+325 0.000 

709.606 2352.305 
0+350 0.000 

855.194 2352.305 
0+375 11.712 

1015.442 2469.961 
0+400 0.657 

1024.611 2752.397 

page 1 

2010 
( m2) 

FILL 

0.000 

0.000 

7.087 

19.134 

27.404 

5.733 

0.000 

0.000 

0.000 

48.191 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

9.476 

1 &sa.all 

CUT 

-------- ---- ... --------- . 

268.788 

354.803 

86.015 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

145.588 

160.248 

9.169 

volume (m3) 

FILL 

0.000 

0.000 

88.585 

327. 754 

581. 725 

" 414.218 

71. 662 

0.000 

0.000 

266.569 

601. 793 

0.000 

0.000 

0.000 

0.000 

0.000 

117.656 

282.435 



sell 
0.239 166.417 0.018 13.371 

0+425 

2918.812 ,0 0.000 0.000 0.006 1024.8%,,so o. 

1024.849 75 2918.8\] %60 0.000 0.000 0.000 
0+4 

1024.849 2918. 813 000 0.000 0.000 0.000 0+499.984 o. 
1024.849 2918.813,, 0.000 15.015 79.220 0+500 0.00 

1039.864 2998.033 6.338 
15.015 546.286 0+525 1.201 

1054.879 3544.319 37.365 
0.000 824.999 0+550 0.000 

1054.879 4369.318 
28.635 

359 .062 0+575 0.000 19.990 
1074.869 4728.380 

0.090 0+600 1. 599 
19.990 1.129 

1094.859 4729.509 
0.000 0+625 0.000 

0.000 0.000 1094.859 4729.509 
0+650 0.000 0.000 

289.551 0.000 1094.859 5019.060 
0+675 0.000 23.164 

0.000 832. 953 1094.859 5852.012 
0+700 0.000 43.472 

1094.859 6728.467 0.000 876.455 
0+725 0.000 26.644 

1110.954 7065.644 16.095 337 .177 0+750 1.288 0.330 
1405.138 7069.769 294.184 4.125 0+775 22.247 0.000 
1844.236 7069.769 439.098 0.000 0+800 12.881 0.000 
2018.267 7237.608 174.031 167.839 0+825 1.042 13.427 
2035.089 7535.987 16.821 298.379 0+841.839 0.956 22.012 
2042.804 7712.559 7.715 176.572 

0+850 1.044 20.398 
2080.333 8042.504 

37.529 0+875 2.125 5.525 329.945 
2106.229 8112.141 

25.896 0+900 0.000 0.000 69.637 
2 -a»ll 0.000 

0.000 



,se> 

8112.141 ooo 0.000 0.000 0.00y 2106.23,33s o. 

0.000 0.000 0.009 8112.141 000 2106.229 3,3 o. 0+937. 

0.000 30.781 20.67 s112.1}% ,co 2106.2%,%s 

8132.787 462 1. 652 78.491 20.871 2137. 010 75 
0+9 2. 

2215.502 8153.658 817 0.018 47.710 0.224 1+000 3. 

2263.212 
5 

8153.883 O 0.000 
0.000 0.000 1+02 0.00 

2263.212 8153.883 
0.000 

0.000 0.000 1+050 0.000 

2263.212 8153.883 
0.000 

3.345 200. 639 1+075 0.000 

2266.557 8354.522 
16.051 

200. 639 
1+100 0.268 

3.345 
2269.901 8555.161 

0.000 1+125 0.000 
98.055 0.000 2367.957 8555.161 

0.000 1+147.238 8.819 
26.969 0.000 2394.926 8555.161 

0.000 1+150 10.711 
163.151 0.000 2558.077 8555.161 

1+161. 211 18. 394 0.000 
0.000 126.813 2684.890 8555.161 

1+175 0.000 0.000 
0.000 0.000 2684.890 8555.161 

1+200 0.000 0.000 
8555.161 0.000 0.000 

2684.890 

1+213. 662 0.000 0.000 
2713. 881 8555.406 28.991 0.245 1+225 5.114 0.043 
2777.804 9337.385 63.923 781.979 1+250 0.000 62.515 
2777 .804 10118.823 0.000 781. 438 

1+275 0.000 0.000 2777.804 10118.823 
0.000 0.000 

1+300 0.000 0.000 2777. 804 10118.823 
0.000 0.000 

1+325 0.000 0.000 2777. 804 10118.823 
0.000 

0.000 
1+350 0.000 0.000 

3 «s±-ll 0.000 
0.000 



s->l 
10118.8%3 coo 0.000 0.000 0.00, 2777.804 

1+374.596 

27.5f,,ys 10118.83 ,,9 0.000 0.000 0.00, 

2777.804 00 10118.823 000 0.000 0.000 0.00 1+4 o. 

2777. 804 10118.83 %,% 0.000 
0.000 0.000 1+425 

2777.804 10118.823 0.000 
0.000 0.000 1+450 0.000 

2777. 804 10118.823 
0.000 

0.000 0.000 1+475 0.000 

2777. 804 10118.823 
0.000 

0.000 
1+500 0.000 

0.000 
2777. 804 10118.823 

0.000 1+525 0.000 
0.000 0.000 

2777. 804 10118.823 
0.000 1+548.442 0.000 

0.000 0.000 2777. 804 10118.823 
0.000 1+550 0.000 

0.000 0.000 2777.804 10118.823 
0.000 1+575 0.000 

0.000 0.000 2777.804 10118.823 
1+600 0.000 0.000 

0.000 0.000 2777. 804 10118.823 
1+604.001 0.000 0.000 

0.000 406. 622 2777. 804 10525.445 
1+625 0.000 38.629 

2777.804 11009. 541 0.000 484.096 1+650 0.000 0.000 
2777.804 11009. 541 0.000 0.000 1+663.058 0.000 0.000 2777.804 11009.541 0.000 0.000 1+675 0.000 0.000 
2777.804 11009.541 0.000 0.000 1+700 0.000 0.000 2777.804 11009.541 0.000 0.000 

1+708 .566 0.000 0.000 

4 «=±al] 
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