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Abstract 

Calculation of dredging volume is very critical for project estimation and 

implementation. Many methods are available to compute the dredging volume 

and most of them are complex and expensive too. This paper proposes a 

simple grid volume numerical model to calculate the dredging volume. A case 

study conducted at Sharm obhur, the Red sea using the grid volume model and 

quantitative analysis were carried out. The study pointed out the grid volume 

model more precise and faster compared to other commercially available 

methods. The study has great practical potential for project plans, estimations 

and developments in the maritime sector.  
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1. INTRODUCTION  

Safety and cost effectiveness are the important factors in navigations and for better 

navigation need to deepen the near-shore area, harbor, river, inlets, etc. In the 

dredging industry, quantify the sediment is an important factor to estimate the cost of 

the project. The pre and post hydrographic survey is required for quantifying the 

amount of material to be dredged. Many methods are available for computing volume 

dredging to find the cost of the project [1]. Most of the available methods are 

commercial and are expensive. The available methods having their individual features 

and varies with accuracy in predictions [2]. Among the available methods, section 

method is a 2D model, while contour methods quantify sediments between two 

adjacent contour lines. However, these models are having large number of 

approximation to calculate the dredge volume. The widely use techniques are Grid 
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model and Triangulated Irregular Network (TIN) models [3]. The TIN model can 

effectively use with high-density data set (multi-beam and single beam) with the help 

of geographic information system (GIS) [4], but require large number of 

environmental data, more computer memory and computation time which causes the 

project more expensive. Based on these constraints, the present investigations were 

carried out using Grid model volume calculation, which can be easily used to compute 

dredge volume with bathymetry data. The grid volume model requires less storage 

space and computation time and is cost effective. 

The present investigation carried out berthing area near the faculty of maritime studies 

in the Sharm Obhur, the Red Sea. The Sharm Obhur having an average maximum 

depth of 30m at the center of the channel [5]. If any large survey vessel having more 

than 4 m draft cannot berth in the faculty berthing area. The bottom topography near 

to the berthing area is too shallow and with an average depth of 3m. In future, 

deepening of the berthing area will facilitate large survey vessel to berth near the 

faculty and it will worth for future facility. Hence, the present investigation was 

carried out for the quantitative assessment of dredging volume to deepen the berthing 

area for safe berthing of survey vessels having draft more than 4m.     

 

2. METHODOLOGY 

The primary and secondary data collated from the hydrographic department as part of 

the study and data were processed using different software accordingly. Dredged 

volume calculations need pre-dredge survey and other related surveys for better 

results. The hydrographic survey is a vital tool for planning and implementations of 

different stages of dredging projects, especially for ports and harbor [6]. The 

hydrographic data include multibeam data, sound velocity profile data, side scan 

sonar data, etc. The data processed using Caris Hips & Sips v7.1 is and details were 

discussed in the following sections.  

The proposed dredging area is in the Sharm Obhur channel, Red Sea ( Fig.1). The said 

area near to the navigation channel (fig. 2). The total area of dredging divided into 

two for computation and volume calculations.  

Since the study area is not having a more complex topography and slope features, the 

grid volume method used for dredge volume computations. The grid model volume 

calculation is one of the most complete volume calculations methods in the dredging 

projects [7]. It facilitates the volume calculations for dredged channels, land surfaces 

etc. defined by the grid model. The volumes are calculated by creating two gridded 

surface of existing and design surface. The two surfaces have same the same number 

of rows and columns and the same X and Y limits. In the grid model, different 

mathematical techniques like Simpson's rule [8] and Trapezoidal rule [9] used for 

volume computation. The collected multibeam data made to equidistant grid data and 

the same is given as input in the grid model. The square grid coordinate system with 

easting and northing axis used in this system. The UTM (Universal Transverse 

Mercator System) is used as projection system. 

http://en.wikipedia.org/wiki/Geographic_information_system
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Fig. 1. Study area 

 

 

Fig.2  Proposed dredged area 
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3. RESULT AND DISCUSSION 

The dredge volume calculated by selecting the proposed area into two separate 

sections (area 1 and area 2, Fig. 3). Since dredging processes altering the natural 

conditions, dredging processes will have impacts on the environmental conditions 

[10].  The dredge volume calculations were performed by defining two surfaces, 

upper and lower surface. The present investigation was carried out by defining present 

topography of the proposed area as upper grid and lower surfaces (to be dredged) are 

defined by plane of constant level. The volume calculations become more accurate as 

the density of the grid is increased. The grids with significant “noise” or with highly 

irregular surfaces are not good for volume calculations. The volume was calculated 

using different mathematical in the grid volume model. 

 

Fig. 3 Proposed dredged area 1 and area 2 

 

3.1 Dredge volume calculations 

As discussed in the previous sections different mathematical techniques were used for 

volume computations. The volume computed at two areas separately and net volume 

computed using these calculations.  

 

3.1.1 Volume calculation Area 1 and Area 2 

The computation was carried out by defining present topography of the proposed area 

as upper grid and lower surfaces (to be dredged) are defined by plane of constant 

level. The collected bathymetry data used to create an upper surface with fine grid 

spacing 1m and the details are given in the Table 1. The lower surface is given by a 

constant value to specify the level of the planar surface to calculate the volume. In this 

present investigation the lower surface value is given is specified by -10 m and 

volume calculated. The volume is calculated by creating grids of upper and lower 

surfaces. Since the lower surface is specified with constant value lower surface grid is 

not generated. The planar area and volumes of proposed area were calculated and 

details were given in the following Table 2. The same procedures were carried out for 

the computations of dredge volume for the area 2 and the details of volume 

computation is given in the Table 2 
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Table 1. Details of upper surface grid surface of Area 1 and area 2 

Sl. No. Details Area 1 Area 2 

1.  
X Minimum 

(Easting) 
509912.0 509929.2 

2.  
X Maximum 

(Easting) 
509963.7 509963.7 

3.  
X Spacing 

(Easting) 
1.0 1.0 

4.  
Y Minimum 

(Northing) 
2400621.0 2400639.4 

5.  
Y Maximum 

(Northing) 
2400713.3 2400713.2 

6.  
Y Spacing 

( Northing ) 
1.0 1.0 

7.  
Z Minimum 

(depth, m) 
-8.23 -4 

8.  
Z Maximum 

(depth, m) 
-5.3 -3.2 

 

Table 2. Volume calculations of area 1 and 2 

Sl. No. Calculation method Volume 

(Area 01) 

Volume 

(Area 02) 

1 Trapezoidal Rule: 12280.13 m3 10494.02m3 

2 Simpson's Rule: 12350.96 m3 10586.36 m3 

3 Simpson's 3/8 Rule: 12349.43 m3 10549.52 m3 

 

3.1.2 Net volume calculations in Proposed Area 

The total dredge volume was calculated at proposed area by taking the algebraic 

sum of the volume calculated at area 1 and area 2. The computed total volume at 

proposed area is 22774.15 m3. Since the proposed lower surface having depth more 

than the upper surface in both the areas the negative volume is nil.  
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4. CONCLUSION  

The present investigation carried out in a small area, as a case study and hence the 

scope of further study is more. The grid model volume calculation can be easily used 

to compute the dredge volume with topographical data. The present investigation 

conducted as a primary study and can used for related studies having identical 

objectives. Since the proposed method has high precision, calculation efficiency, it 

can meet the requirements of many dredging projects and can be apply the areas not 

having a more complex topography and slope features. The present investigations 

have more importance in the field of academic research and developments. 
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