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ABSTRACT 

Hec-Ras 5.0, 2016 program is an applied software package for simulation of river 

network in steady and unsteady flow regime. In this paper the model simulation with 

field survey for Shatt Al-Hilla is verify with different types of outputs resulted in both 

tabular and graphical, results were showed using different effective elements like 

discharge, velocity, elevation, Stations. In this paper, HEC - RAS program is applied 

to analysis Shatt Al Hilla for 51.100 km length of it for each 100 m long and herein 

illustration of the calculation results, results showed that at downstream max. water 

surface elevation for discharge 70 m
3
/s is 4.19 m and hydraulic depth is 3.47 m while; 

for 170 m
3
/s is 6.10 m and 5.21m which means that each 10 m

3
/s discharge is raising 

water surface elevation about average 18 cm, which made the expectation of water 

surface elevation for each discharge ranged between (70 – 170) m
3
/s is easy, water 

surface elevation in meter increase with the increase of discharge in Shatt Al- Hilla 

and the velocity of the river changes according to the cross section and can be noticed 

that the velocity increased when the river pass inside center of Al- Hilla city from the 

beginning of the specific researched area. 
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1. INTRODUCTION 

Flow dynamics understanding in a river system is an essential step to the water needs 

agreement (Traore Vieux Boukhaly, et. al., (2015)). This representation documentations by 

the assessment essential factors of flow like water surface, Froude number, velocity of water 

flow… In this paper, we focus on the Shatt Al- Hilla within hilla city( K. N. Kadhim and 

Ahmed H).  

When the various parameters at any point do not change with time, this flow is called 

Steady flow. unsteady (non-steady)is the flow in which changes with time do occur. In 

practice, steady flow is the exception rather than the rule, but many problems may be studied 

effectively by supposing that the flow is steady (K.N.Kadhim, 2018).  
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Hec-Ras 5.0, 2016 program is an applied software package for simulation of river network 

in steady and unsteady flow regime which is based on hydraulic routing. This program is 

commonly mentioned in hydraulic systems analysis. (Gary W. Brunner, 2016 and Hassan 

&K.N.Kadhim, 2018). 

2. MATERIAL AND METHOD 

2.1. The Case Study 

The selected project is Shatt Al-Hilla , it’s the main channel that branches from left side of 

Euphrates river just at the upstream of the new Hindiya Barrage. It's total length equal to (101 

km), beginning from its head regulator, km (00.000), to Daghara head regulator, km 

(101.000), Hilla city is located at about (100 km) south of Baghdad city. Shatt Al-Hilla passes 

through the city, dividing it into two parts (See Figure (1)). Hilla city depends solely on it for 

maintaining all its water needs.  

 

Figure 1 Site plan of Shatt Al-Hilla within Hilla city by google earth website 

2.2. Methodology 

HEC-RAS Software  

HEC-RAS (where H refer to Hydrologic, E : Engineering, C : Center, R : River , A: Analysis 

and S: System) is numerical program for flow river hydraulic calculations. In this program 

three hydraulic components for flow analysis: Steady flow; unsteady flow; and sediment 

transport computations (Ahmad Hakim Farooq et. al., (2016)). One-dimensional flow 

characteristics calculations is usually used containing water surface profiles, energy grade 

line, depth of water, velocity, wetted perimeter for steady and unsteady river flow. These 

calculations are necessary in the analysis of various problems. In this paper, to perform flow 

parameters, the steady flow component was used of the Shatt Al Hilla to analyze this 

hydraulic system. The basic records wants for simulation are involved: geometric data, 

schematic of river, length of the reach, coefficient of Manning, contraction coefficient and 

expansion coefficient. (Gary W. Brunner, 2016).  

2.3. Constraints which are used in HEC–RAS (5.0, 2016) software 

Table 1 below shows The input parameters which were used in the program. Each constraint 

was either measured directly or calculated from hydrologic equations or was already patterned 

in the model. 
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Table 1 Input constraints which are used in HEC-RAS  

 

The cross section of Shatt Al-Hilla that is used in this paper at 51+100 Km from the 

barrage, the cross section geometry for the section has been considered as a trapezoidal shape 

(see Fig. (2)).  

 

Figure 2 the cross section of Shatt Al_Hilla 

3. SIMULATION USING HEC-RAS MODEL 

For this paper, steady flow simulation was developed for 51.100 km length for each 100 m in 

Shatt Al Hilla using HEC-RAS [Version 5.0,(2016)] Figure (3) shows the main window of the 

HEC-RAS program. 

 

Figure 3 Chief menu of HEC-RAS program 

Two essential files are required for making a simulation: ( The geometric file and flow 

file) (Khassaf Saleh I. and Shakir Saleh I., (2013)) 

The following sections are presented the input records essential for running a steady HEC-

RAS software.  
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3.1. Geometric File 

To progress HEC-RAS program, the first step for generating a HEC-RAS geometric file. 

which involves of founding how the different river reaches are linked; data of cross section; 

length of the river reach; energy loss coefficients); stream junction information. Records were 

entered to the program via the menu of cross section geometrical records (see Figure (4)). 

 

Figure 4 Input menu of cross section data for Shatt Al- Hilla  

3.2. Geometry of the Cross Section 

Boundary geometry is definite in terms of cross sections,. it is labeled by the stations and their 

elevations records from left to the right, Figure (5) shows some of cross sections.  
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Figure 5 Different Cross sections  

3.3. Steady Flow Data 

 

Figure 6 Steady flow analysis for Shatt Al-Hilla  
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HEC-RAS is capable for performance profile of water surface calculation for steady flow 

in normal or constraxted channels, subcritical, supercritical and mixed flow regime water 

surface profile can be calculayed. This paper, subcritical flow performed for steady flow 

analysis foe Shatt Al-Hilla as shown in Fig. 6 

Fig. (7) show the steady flow data menua for Shatt Al-Hilla with two discharge values 

(Q1, Q2 which are minimum and maximum discharge) with length equal to 100 m for each 

reach.  

 

Figure 7 Steady flow data menua for Shatt Al-Hilla  

4. RESULTS AND DISCUSSION  

In this paper, after completed inserting steady flow data in the suitable places and clicked on 

"Run" button in the steady flow analysis, the program completed simulating the steady flow 

data and showed the result in View/ Steady flow Output (see figure 8).  

 

Figure 8 HEC-RAS Finished menua for Shatt Al-Hilla  

So the HEC-RAS program results showed that the velocity of the river changes according 

to the cross section and can be noticed that the velocity increased when the river pass inside 

center of Al- Hilla city from the beginning of the specific researched area as shown in Figure 

(9).  
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Figure 9 The relationship between velocity and its station 

The water surface elevation in meter increase with the increase of discharge in Shatt Al- 

Hilla as shown in the rating curve  

 

Figure 10 Rating curve plot. 

HEC-RAS results showed that at downstream max. water surface elevation for discharge 

70 m
3
/s is 4.19 m and hydraulic depth is 3.47 m while; for 170 m

3
/s is 6.17 m and 5.21m 

which means that each 10 m
3
/s discharge is raising water surface elevation about average 18 

cm, as shown in figures (11 and 12); which made the expectation of water surface elevation 

for each discharge ranged between (70 – 170) m
3
/s is easy. 
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Figure 11 Cross section output for minimum discharge. 

 

Figure 12 Cross section output for maximum discharge. 

The fact of Shatt Al- Hilla is alluvial river, and the slow velocities ranged (0.71 – 0.27) 

m/s for discharge 70 m
3
/s from upstream to downstream calculated by HEC-RAS, with low 

shear stress 0.60 N/m
2
 and low Froude No. ranged (0.18 – 0.05) figure (13) assured that the 

river had risked of high cumulative of sedimentation loads. Even results for 170 m
3
/s (at the 

same figures) are not so different from the first one were the velocities ranged (1.08 – 0.42) 

m/s which considered slow velocity too, low shear stress 1.22 N/m
2
 and low Froude No. (0.22 

– 0.06). 

The difference between the height of water levels for the two chosen discharges, the 

cumulative volumes of water (10335.39 and 16614.38)*10
3
 m

3
, stream powers (0.17 – 0.51) 
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N/m s and the mentioned shear stress figure (13) referred to high probability of embankments 

erosion and may cause natural series of frequently shifting bends. 

 

Figure 13 Portion of profile output. 

5. CONCLUSIONS 

In this paper, HEC - RAS program is applied to analysis Shatt Al -Hilla for 51.100 km length 

of it for each 100 m long with min. and max. discharge equal to 70 and 170 m³/sec, the steady 

flow analysis is carried out successfully for Shatt Al-Hilla located along Hilla city for it's 

cross section and herein illustration of the calculation results: 

 Shatt Al- Hilla is alluvial river, and the slow velocities ranged (0.71 – 0.27) m/s for discharge 

70 m
3
/s from upstream to downstream calculated by HEC-RAS, with low shear stress 0.60 

N/m
2
 and low Froude No. ranged (0.18 – 0.05) figure (13) assured that the river had risked of 

high cumulative of sedimentation loads. Even results for 170 m
3
/s (at the same figures) are not 

so different from the first one were the velocities ranged (1.08 – 0.42) m/s which considered 

slow velocity too, low shear stress 1.22 N/m
2
 and low Froude No. (0.22 – 0.06). 

 High probability of embankments erosion and may cause natural series of frequently shifting 

bends. 

 The velocity of the river changes according to the cross section and can be noticed that the 

velocity increased when the river pass inside center of Al- Hilla city from the beginning of the 

specific researched area 
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