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 א  א א אא א

אאאא(HY-8)
אאאאא(FHWA)K

אאא
אאא א
אאאא

אאאאא -
אאאאא

אאFא١KE 
 

 موقع منطقة الدراسة

  F -א אE،א
אאאא،א

א   א  א  
 אא   אא  

(33ᴼ 17′ 24″)(33ᴼ 35′ 24″)
(42ᴼ 19′ 48″)(42ᴼ 37′ 48″)א

٠,٠א٤١,٥
אאאאF٢KE 

 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٣٥

 
  .فشل التصميم الهيدرولوجي للطريق). ١(شكل رقم ال

 
 

 
  .موقع منطقة الدراسة .)٢(شكل رقم ال

 



Wאאאאאאאא(GIS) 

 

٣٦

אאאא
  א   

 אא   א  א
FE אFE

١٢٠אא،
 F٢,٧°E  א אא  

א FE F٤١,٧°E 
   א אאFE Kא

א  אא   א א
א(Jassim et al., 2006)K 

 
 مراحل البحث

١ - אאא٥٠א
אאא

אאאK 
٢-  א אא   

א  א א GPS
א   אא    
א    א א 
    א  

 אא     ،
א    א 

א א
   א    ، 

٣٠١,٣L אF٦E

 ٨٧,١L  א  F١ E
  א     ١٩,٩

LאF٤E٢,٨٪
אF٢FEא١KE

א       א
 אאאא
א א  א 

 Kאא אא    
אאאאK 

٣ - אאאא   א  
  אא  א  א
א  א  א

  אא    
אאאW 

 אאאאא
א א (NASA) 

 אאDigital Elevation Model
  F٣٠Eאאא 

אGlobal Mapper 14
אאאא

אא א 
אאאא(GIS)

 א אא א
אא،  אF٣ E 

אאאאK 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٣٧
  .)سم ٣٠-٠(تحليل مكونات التربة للعمق  .)١(جدول رقم ال

 مجك/مجالجبس   مجك/مجالكلس   النسجة  ٪طين   ٪غرين   ٪رمل   رقم العينة
  ١٢,٥  ٨٧,١  مزيجية رملية ١٤ ١٢,٤  ٧٣,٦  ١
  ٢,٨  ٩٦,٣ رملية ٢ ١٣,١  ٨٤,٩  ٢
  ١٤,٢  ٢٥٦,٧  مزيجية رملية ١٥ ١٢,٢  ٧٢,٨  ٣
  ١٩,٩  ٢٢٢,١  مزيجية ٢٣,٢ ٣٤  ٤٢,٨  ٤
  ١٧,٨  ١٣٢,٧  رملية مزيجية ١٢,٣ ٨,٢  ٧٩,٥  ٥
  ١٤,٩  ٣٠١,٣  مزيجية رملية ١٠,٨ ٨,٩  ٨٠,٣  ٦
  ١١,٧  ١٠٥,١  رملية مزيجية ١٠,٥ ١٢,٢  ٧٧,٣  ٧

 

 
  .الارتفاع الرقمي لمنطقة الدراسة نموذج .)٣(شكل رقم ال

 
 א א אא אא

 א א אא 
אWatershed Modeling 

System(WMS 9.0)אא  

א   א א
א אא   אא

אאFאא،٢٠٠٩E K
    א אא



Wאאאאאאאא(GIS) 
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 א א אא 
F -א א E  

א אא א  
א א א א

F א   ،
א  ،  א 
אא،א

،א  א  א ،
א  אא ، 

א  א E  ،
אא(Dawsey, 2000)KאF٤E

אאא

א א א   א
WMS 9.0١٠א
א

א  (C5)א
 א אא א א

١١١٠,٨٥٢אא
 א١١٦,٨٩،

א  (C10) 
١,٢٩٢א א
٢,٤٧٨ K  אF٢ E

 א א א
אאאאאK 

  .حواض التصريف في منطقة الدراسةأمواصفات  .)٢(جدول رقم ال

Catchment 
Symbol 

Basin 
Area 
(km2) 

Basin Slope 
(m/m) 

Distance 
from 

Centroid 
to Outlet 

(m) 

Max. 
Stream 

Distance 
(m) 

Max. Stream 
Slope (m/m) 

Basin 
Length 

(m) 
Sinuosity Perimeter (m) 

Mean 
Elevation m 

(a.s.l) 

C1 3.21 0.0065 2244.87 4905.19 0.00427 4221.89 0.97316 13908.09 146.82 

C2 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 

C6 39.54 0.0118 8427.38 15601.64 0.00528 12468.8 1.18591 44939.63 275.30 

C7 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 19188.49 253.24 

C9 7.81 0.0128 2844.42 6257.94 0.00683 5443.76 0.99390 18835.67 275.52 

C10 1.29 0.0066 1085.71 2478.40 0.00384 2124.74 0.94227 7352.35 268.87 

C11 105.00 0.0103 11851.1 27861.33 0.00263 20491.6 1.33030 77937.28 304.75 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٣٩

 

 

 
  .الارتفاعات الرقمية حواض التصريف الموجودة في منطقة الدراسة مشتقة من نماذجأ .)٤(شكل رقم ال

 



Wאאאאאאאא(GIS) 
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 אא Wא 
 א אאא   א
 אא  אא  א

U.S. Soil Conservation Service(SCS)
 א אא א

אאאאא
    

א א  א א
٢,٥٢א

א א אא   
Rational Method א  

אאאאא
٢,٥٢(Ponce, 1989)K 

א א Rational Method
 א א  א א

אאאW ܳ௣ = 0.278  (1) ܣ	ܫ	ܥ

W  ܳ௣=אא(m3/s)K 
ܥ=א אא
F٣EאאC = 0.5אאK  K(mm/hr)אא=ܫ 

A=א(km2)K 
 SCSאא

    א א
 א  א    Soil type

א אא Land use א
אא  א  א 

א א(Chow et al., 1988) ، 
א א א    

אW 
Q = (P- 0.2 S)2 / (P +0.8S) (2) 

S = 1000 / CN – 10 

For P > 0.2 S 

Q = 0 For P < 0.2 S 

(3) 

W 
P=אFEK 
Q=אFEK 
S=אאK 

CN(Curve number)=אא
F١٠٠-٠EK 

   SCS
 א   א (A, B, C, D)

      
אאאאא

F٤ Eא א   א  
(CN) K     

  אא  א א   
א אאאא    

  F - E   (B)،
 א  א א 

  אא  א א  
 



א،٢٧،אאFEא،F٢٠١٥L١٤٣٦E ٤١
  .)Hydrology, Das 2011 :المصدر( (C)قيم معامل الجريان  .)٣(جدول رقم ال

Value of C Topography or terrain 

0.2 
Flat cultivation sand 

Sandy sand 

0.5 
Hilly areas 

Forests 
Clay and loamy soil 

0.8 Build and urban areas (impervious) 
0.4 Flat residential areas 

0.6 Moderately steep residential area 

 
  .)U.S. Soil Conservation Service, 1986: المصدر( SCSقيم رقم المنحنى لطريقة  .)٤(جدول رقم ال

Cover Description 
Curve Numbers for Hydrologic 

Soil Group 

Cover Type 
Hydrologic 
Condition 

A B C D 

Herbaceous-mixture of grass, weeds, and low-growing brush, with 
brush the minor element 

Poor  80 87 93 
Fair  71 81 89 

Good  62 74 85 

Pinyon-juniper—pinyon, juniper, or both; grass understory 
Poor  75 85 89 
Fair  58 73 80 

Good  41 61 71 

Sagebrush with grass understory 
Poor  67 80 85 
Fair  51 63 70 

Good  35 47 55 

Desert shrub—major plants include saltbush, greasewood, creosote 
bush, blackbrush, bursage, palo verde, mesquite, and cactus 

Poor 63 77 85 88 
Fair 55 72 81 86 

Good 49 68 79 84 

 
אא

א Curve number(CN) א
אF٧٧KE 

א אא   א 
  אא(WMS 9.0)

 א  א  א(tP) 
 א א א  א   

אאא
אא(Chow, 1964)W 

୐ݐ = L଴.଼ (2540 − 22.86CN)଴.଻14104 ଴.଻ܻ଴.ହܰܥ  (4) 

௉ݐ = ௥2ݐ + ௥ݐ௉ݐ ௅ (5)ݐ = 5 

Tb = 2.67 tp 

(6) 

W  Lag TimeKא୐=ݐ 
L=אאאאאFEK 
Y=אK 

CN=אK  Time to PeakKאא୮=ݐ  Time of RainfallKא௥=ݐ 



Wאאאאאאאא(GIS) 

 

٤٢

Tb=אאאK 
אSCS

א א א א א 
א١٠אאW 

ܳ௉ = ௣ݐܣ	2.08  (7) 

W  ܳ௉=אאm3/sK 
A=אאF٢KE 

  א   א٢٥א
(Garber et al., 2009)אאא

א(tr) א
א(tL)א

אאאאא
   א    א

F-א א E  אא  
א  אא -אא - א

 א Fא א 
אא   ،٢٠٠٠E K א

F٥Eא אא  אא
אאא

   F-א אE

אאאאאא
(C1)אא(C11)K 
  للعباراتالتصميم الهيدروليكي:

 אאא א 
 א(HY-8)  אא א

א א (FHWA)Hydraulic (

Design of Highway Culverts, 2008)
  אא  א 
   אא
،אאאא

 א  (HY-8)
א אW א 

אאא  
  א א א 

،א א  א
 F٥ Eא  א  

F٥٥,١٠KEאF٦Eא
אא   אא

 א  אא  
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  .الحسابات الهيدرولوجية لجوابي منطقة الدراسة .)٥(جدول رقم ال

Catchment 
Symbol 

Intersection coordinate 
Time of 
Rainfall 
tr (hr) 

time lag  
tL (hr) 

time to 
peak  tp 

(hr) 

Intensity for 25 
year frequency  

(mm/hr) 

Qmax for Intensity 
of 25 year 

frequency  (m3/s) 
Easting Northing 

C1 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 

C11 254222.50 3690031.88 0.74 3.37 3.74 11.00 64.16 

 
 

 
  .(HY-8)باستخدام برنامج ) C5(تصميم العبارة الخاصة بالجابية مقطع طولي ل .)٥(شكل رقم ال

 
 
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٤٤
  .المقترح)الطريق السريع–كبيسة(الحسابات التصميمية لعبارات طريق  .)٦(جدول رقم ال

Intersection 
Station 

Intersection Coordinate with 
Highway Road (UTM) Type of Road Crossings 

Conveyance Structures 

Dimension of conveyance 
Structures (m) 

Number of 
Culvert 

Structures Easting Northing Diameter B H 

0+250 277792.50 3718251.62 Concrete Pipe Culvert 1 1 

2+000 276123.50 3717818.70 Reinforced Concrete Box Culvert 2 1 2 

4+650 273538.75 3717447.27 Concrete Pipe Culvert 1 1 

6+400 271514.19 3717460.74 Reinforced Concrete Box Culvert 2 1 2 

8+000 270258.85 3716543.52 Reinforced Concrete Box Culvert 2 1.5 3 

10+000 268559.62 3715060.65 Reinforced Concrete Box Culvert 2 1 3 

10+500 268524.16 3714944.74 Bridge  

13+750 267139.09 3711856.43 Concrete Pipe Culvert 1 1 

14+750 266632.11 3710982.35 Concrete Pipe Culvert 1 1 

15+500 266244.12 3710313.42 Concrete Pipe Culvert 1 1 

16+250 265877.86 3709681.95 Concrete Pipe Culvert 1 1 

17+500 265241.17 3708584.23 Concrete Pipe Culvert 1   1 

18+000 264752.77 3708366.67 Concrete Pipe Culvert 1   1 
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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 obtain 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 intersects with 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 to estimate the maximum flood discharge of valleys cutting of the road for various flood return 
periods are done, and identify the points of intersection between the valley and the road, and suggest the size of bridges and culverts to be 
used in the study area. 

 
 
 
 
 
 
 




