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Abstract:

In this research geographic information systems (GIS) were used to analyze the basic features of the catchments
on the study area and to processing and establishment the data for the bridges and culverts design process of
(Kubaisa-Highway) road in Al-Anbar province in western Iraq from the point (0 km) near the Kubaisa city, to
the point (41.5 km) where the road crossing the international highway. Hydrological and climatic data were
collected for the study area, and soil texture analysis for selected soil samples from study area were performed.
Hydraulic calculations have done to estimate the maximum flood discharge of valleys cutting of the road for
various flood return periods, and identify points of intersection between the valley and the road, and suggest the
size of bridges and culverts to be used in the study area.
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Catchment | BoSih | Bastn fom | Seem | Swen | PR I PERIMETER| S
Symbol eza ope Centroi Ditane Slope Lengt Sinuosity (o) evation
(km®) (m/m) to Outlet (m) (a.s.])

(m) (m/m)

(m)

Cl 3.21 0.0065 2244.87 4905.19 0.00427 4221.89 | 097316 13908.09 146.82
2 1.64 0.0083 1757.60 3223.79 0.00594 2644.09 | 0.98328 8113.74 165.94
C3 30.74 0.0087 8798.68 19565.23 0.00351 16353.4 1.15421 54747.89 192.71
C4 2.37 0.0086 1730.15 3424 .97 0.00554 2893.04 | 0.90224 9299.18 172.93
C5 1110.85 0.0093 49174.9 116899.3 0.00198 80275.9 1.44492 332543.52 316.92
Cé 39.54 0.0118 8427.38 15601.64 0.00528 12468.8 1.18591 44939.63 275.30
Cc7 2.01 0.0080 1674.06 4058.26 0.00566 3417.24 | 0.89743 10264.71 258.25
C8 7.51 0.0076 3188.71 6578.36 0.00479 5381.31 1.03820 19188.49 25324
C9 7.81 0.0128 2844.42 6257.94 0.00683 5443.76 | 0.99390 18835.67 275332
Cl10 1.29 0.0066 1085.71 2478.40 0.00384 2124.74 | 0.94227 7352.35 268.87
Cl1 105.00 0.0103 11851.1 | 27861.33 0.00263 20491.6 1.33030 77937.28 304.75

100



2012 2-35 g-slaal

. Lg‘,.aﬂi JaiaYlidk=S§

C B 4haiy Saidl o3 (Curve number) = CN
(100-0) o

Jaal Lald Yaa (SCS) 4k coel Cus
s (A-B-C-D) <ilial dayyl M &0l Cagiaas
gl lad Oame o b e my Ciie
iy Jyaadly Wil G W) aladdul daylay Y ) 4y
) paiall ) o dyaall Bk o (5)
uasd dagi o dlaie¥ly @b Gl ey (CN)
Pl 45 ol o8 Al jall dilaial (o Sall 4y gl ¢ o8
i) Qﬁ&jﬁhiﬂlmgﬁ@)ﬂ*&m\
Aifaalt MR Gay o(B) aivally Lebilad o3y (dla) —
O O A jal) dilaia B )V VLeadnY Al
k\)ﬂ%ﬁ%}‘)ﬂ%f@@\_,ﬂ‘
(Curve number CN) faiall o8 i o3 @y,
(77) daiy Slluall 8 aodtisall

(SCS) 4y kt Jadall o o :5— Jg2a

ISSN: 1994-7801
£ yamall it ol 481l Alaalt

@KQ&‘}J}}JM‘J}&J :@jjjggj‘dglaﬂ‘-c
a3 Al ) dilaial dibiaall A g3 Alall il ) N e
U.S. Soil Conservation ) (SCS) 4d sk pladiul
GHaall bl Cal e gyl Ll (Service
alaie YU Wanad &5 )y Al jall dilaia i Ao giall
3 55 Aalisay (o sadl Jliie] o5 Cua dlall dalis e
plaidul @i Loty daugie sa (2.5 km?) e
bl 2l (Rational Method) 4kl 4d; Ll
o 0o JB dabliwa) @iy 3 psaall gl e 3l
44kl sadius (Ponce, 1989) (2.5 km?) (g sbus
zaall pas poill (Rational Method) Akeiall
A A NS (e 8 gprall ) gall adandl

Q@ =0278CIA ...cueevvnnnennn §))
: O dus
(m/s ) (e} iy pall =
P (4-desll) geddmy bl cli=¢C
LAl 5ol a8 (C=0.5) dad pladdiul

U.S. Soil Conservation Service, 1986 : juaall

101

Curve Numbers for i Lol 5all =
Cover Description Hydrologic Soil (mm/h; ):‘:‘ *‘ =1
Group (km”) Al dabia = A
Hydrol ©¢ et i
i Ol Jalaa a4 —
Cover Type % Al Blc] D : e
Condit ; Value of
jon Topography or terrain C
Herbaceous- T
Fl
mixture of Poor 80 |87} 93 s g::‘t:lv;::):dsand 0.2
Brnss, wetils, Hilly areas
ro:vl;: h;:-::sh Eair 71 [ 81) 89 Forests 0.5
%vith brgush th e, Clay and loamy soil
minor element | Good 62 | 74| 85 B“"dﬁ‘:::e‘:::f::; o 0.8
jnl:li:i‘y::; Poor 75 | 85| 89 Flat residential areas 0.4
inp on Moderately steep residential area 0.6
I e Fair 58 | 73| 80
njhfrjuniper, Hydrology, Das 2011 :_jxeaall
or both; grass
understory | ¢°°4 AL (LT 6 dasssad) 3ol S (e (SCS) Qb s
Sagebrush with [P 67 | 80| 85 | Adlll Ll o fige Ay lae diale (Ges i
grass Fair 51 [63] 70 fﬁ}l ‘ty?e) “ZIJJﬂ‘ %ﬁ J‘-)ﬁ’-y‘ J;T o _*5“5}6-")53
understory Gec g (Land use) o= V! pladiul dayla g
D . (Chow et. al. 1988)5_sisall
ma:]orl P dants Poor 63| 77 | 85| 88 s )gaﬂ AN AMall dua Jﬂ\ XYY ‘naa.mu' Al Gus
include - = = 5
saltbush, hoal c¥ane aally
greasewood, Q=(P-0.2S)*/P+0.8S ......... )
creosote bush, | Fair | 55| 72 | 81| 86 S=1000/CN=10  oeennn. (3)
blackbrush, ForP>02S
bursage, palo - .
verde, Q=0ForP<0.28 .
mesquite, and Good 49| 68 | 79| 84 0 TN
cactus P. (plo) Jhaall Gae =

Q. (¢le) ol Bae =



A padl il glaall

(s ol

il i, =CN
Time to ) delullss s ) (M Jpall a3 = ¢,
(Peak
Time of ) 4ebudl 4y jlaall Asiudll e )= ¢,
(Rainfall
el G s sugll sl ga) = Ty
EYare ol g paa a3l 55 (SCS) 48yl pladiuly
ddale Ge Aall duy el Gl gal s Gl sl
A0 sl 35 ala 10 Wl

m?/s Qb (e iy el = @,
268 Aol Aalie =A
O gl kil ol e g juedl G (7) ) JSEN

.C5 4xlall (SCS) 43y
"
& '3 ﬂ
&
;
g /

doaall &5 Al A ol i gall Gl il (e Baliiuy
O laial &3 (WMS 9.0) gabi 2 plasiy Lgle
Al 55 Ly sy (tp) 5o Gl dsea
) Gmgall 86 a dad e elall Jpas) Aoz
AV Allaall IS (e Lgusd Sy cuaall s M)
(Chow, 1964.)

_ L°®(2540-22.86CN)°7

b= 14104 CNOTYDE | ettt 4
tp =Lt e 5)
=5 e(6)
tr

T,=2.67¢,

W S

(Lag Time) dclully yagall 5ali ey =t

S fogui ) ) (5 ) iy ) Sl =
Ll s das=Y

S

Tome [br}

C5 d3lall (SCS) 4k sk (e gl a2 g0 :7- JS&

S plaadl Sl g 5a0e ) avanaill o

C'.l\_)\._x&“ ‘;S..)]J).\*ﬂ ﬁ"“‘dﬂ‘ ca\.u.ﬁ ‘.\Aﬁu‘ &l
Ay e day ) (3l 31 e Ll (HY - 8)
Hydraulic Design of Highway ) (FHWA)
dagy eyt Ul @l (Culverts, 2008
iy pai el g g o dulall dilie 4 el
‘cﬂah @JH‘&A‘;J_,S\ é@%@ﬂgﬁh
Adull cosaall e (HY-8) gmabisgll ading Cus
plia gl gl)l iy Ledshy LelShs Leduay 3 k) £ 50
Blall dad 348 gLl gl ey Bl
g (9-JSal) 5 ¢ Ay pall e sladll o a2
s (6 -Jsall) (10.55) LI e 8 jlall S5
Tl il clflaaly ke y Lo 53y @l al) gl po
— L) Gk dsb e 5l daay el A
(41.5) LS Y ia SLSI G (g pmall B2kl

102

diw (25) e Mia gohe 2 aladiu) A
4okl sadll Clual (Garber., et al, 2009)
(t) Jha) bgin ) ded o laie Wb dsapanadll
Dl el al (1) bl Ga) Aed e 353l
pasi Llee (A deladiul il gl
el alie iy yoad (b daddinall Canli g il el
dibia b (gosd) Gl — L) Gasb s O
— Laliu¥) — B2l Cilgiaie aladiul o3 Cus Al jll
~JS5) g e LS Lon ol g puel) s Adaadd 20 il
(5-dsa).(8

D A3l il A gl g cliball cp
o 3l DUy giha iy sl el ] At
P (C1) 38 Atall e Ausl all Ailaia b o pll
(C11) el dgdalt



2=2nd) ¢4-dlanall

ISSN: 1994-7801

51 awall Cibiaf a8 Agd_all Aaal)

s T
Bl
’_ B § Eh ; ‘ ‘T {—‘Lt.zi\ t3qa 1 ;i\:ii ?
(3 % s ek . |
~~ i i ] i i S |
A bt L N ;
e N
- 3 M
¥ WG B
- ol P i ;
e 4 | g0 !
Y, B R
: 2 T i -y 1 4 4 R e
A i ORI P L s dilod |
Ve e o] |
o 7
Eae o L G R e R
: H | i ' i i
: SRR
r L ; ! 1
i. r L * % i 5 . ‘
(Ada) sl |
i
yan Al 1S3 — delaiaa) — 505N ciinda s 8 — IS ’
2000 &)l q.i gasual AT Y ,_,mi‘l (hadatl oalla¥) s suall)
Aat jalh Aidaia (! gl Lo ol g paugd cibibasad! 15 — Jgan
e Q max for
Intersection coordinate | Time of time to | Imtensity for 25 | Intensity of 25
Catchment y lag
Svmbol Rainfall 5 peak year frequency year
Y. : . t, (hr) £ tp (hr) (mm/hr) frequency
Easting Northing (hr) ] (m3/s)
Ci 275371.76 | 3718054.83 0.26 1.20 1.33 15.00 9.38
C2 271514.19 | 3717460.74 0.16 0.73 0.81 27.00 8.64
C3 270048.78 | 3716866.66 0.66 3.07 3.40 13.00 24.41
C4 268559.62 | 3715060.65 0.16 0.77 0.85 28.00 12.64
C5 268524.16 | 3714944.74 2.34 10.56 11.73 10.00 197.02
C6 258404.16 | 3697606.36 0.46 2.12 2.35 12.00 41.93
C7 257998.13 | 3696872.04 0.2 0.91 1.01 23.00 8.99
C8 256973.80 | 3695136.60 0.28 1.35 1.49 22.00 23.01
C9 255314.56 | 3692241.39 0.22 1.05 1.16 26.00 36.32
C10 254400.28 | 3690489.02 0.14 0.69 0.76 26.00 6.53
Cil 254222.50 | 3690031.88 0.74 3.37 3.74 11.00 64.16
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0+250 27779250 | 3718251.62 Concrete Pipe Culvert 1 1 0.005

24000 | 27612350 | 371781870 | Reinforced Concrete 2| 1 2 0.005
Box Culvert

4+650 | 273538.75 | 371744727 | Concrete Pipe Culvert 1 1 0.005

6+400 | 27151419 | 3717460.74 Reinforced Concrete 2| 1 2 0.005
Box Culvert

8+000 | 27025885 | 371654352 | Reinforced Concrete 2 | 15 3 0.005
Box Culvert

10+000 | 268559.62 | 371506065 | Reinforced Concrete 2 | 1 3 0.005
Box Culvert

10+500 | 268524.16 | 3714944.74 Reinforced Concrete 4| 2 10 0.005
Box Culvert

13+750 | 267139.09 | 371185643 | Concrete Pipe Culvert 1 1 0.005

14+750 266632.11 | 3710982.35 Concrete Pipe Culvert 1 1 0.005

15+500 266244.12 | 3710313.42 Concrete Pipe Culvert 1 1 0.005

16+250 265877.86 | 3709681.95 Concrete Pipe Culvert 1 1 0.005

17+500 265241.17 | 3708584.23 Concrete Pipe Culvert 1 1 0.005

18+000 | 264752.77 | 3708366.67 | Concrete Pipe Culvert 1 : 1 0.005
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