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ABSTRACT: This research is aimed at designing a concrete fish pond using Staad. Pro V18i with a view of 

determining its suitability in civil engineering softwares. The characterization of soil properties, establishment of 

compaction characteristics and an investigation of the strength characteristic of the soil under study was done. The study 

concludes that seeing the advancement in technology and computing potential of machines such as computers, it is 

recognized that the backbone behind these powers lies in software development. We are entering an era where software 

will fundamentally transform almost everything we do. With all these advances in computers it has become clear how 

valuable it can be used to aid structural analysis and design in Civil engineering. This Project makes it clear that Staad.Pro 

v18i has become an imperative response in the design of reinforced concrete design. Analysis and design of slab and all 

structural members are given quick answers by Staad.Pro v18i.An important fact of this work is the culmination of 

theoretical knowledge learnt in class with the practical analysis on site. 
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AIM AND OBJECTIVES 
 

This study will be aimed at designing a concrete fish pond using Staad. Pro V18i with a view of determining its 

suitability in civil engineering softwares. 

The specific objectives are: 

(i) To characterize the properties of the soil under consideration 

(ii) To establish the compaction characteristic of the soil under study 

(iii) To investigate the strength characteristic of the  soil under study 

(iv) To design a fish pond using. 

 

1.1  AREA OF STUDY 

This design of fish pond using Staad pro V18i is carried out at Kpege stream before first check point along NASME 

barrack’s road, North bank, Makurdi, Benue state. This is due to its all year round water flow. 

 

1.2  SCOPE AND LIMITATION 

The scope of this research will cover the design of fish pond at Kpege stream before first check point along NASME 

barrack’s road, North bank, Makurdi, Benue state. This work will be limited to the laboratory experiments that describe the 

index properties of the soil. The index properties that will be determined include particle size distribution, specific gravity 

test, atterberg limit test (consistency test), compaction test, and California bearing ratio (CBR) test. This laboratory tests will 

be based on B.S1377 (1990) specifications.  
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1.3  STATEMENT OF PROBLEM 

The manual design of civil engineering structures such as fish pond consumes a lot of time, stressful , and prone to 

inaccuracies as of result of the involvement of bulk figure, it is to this plight that a design of reinforce fish pond using 

STAAD. Pro.v18i   be carried out, to enhance speed, accuracy easy manipulation of Bucky figures. 

 

2. MATERIALS AND METHODS 
 

The following materials were used in the course of study 

(i) Soil sample 

(ii) STAAD PRO V18i 

 

2.1.1 SOIL SAMPLE 

The soil sample used in this study was obtained from Kpege stream before first checking point along NASME barrack’s 

road, North bank, Makurdi, Benue state.  

 

2.2 TEST METHODS 

The soil sample obtained was crushed into smaller sizes using a sledge hammer at the site from its lump state; it was 

further reduced to smaller sizes in the laboratory with a hand hammer. The percentage passing 20mm sieve aperture was 

used for this study. The soil sample was air dried in the laboratory and used for the test in accordance with the procedures 

obtained as BS1377 (1990) specifications. The following test were conducted  

1. Particle size distribution, 

2. Specific gravity test,  

3. Atterberg limit test (consistency test),  

4. Compaction test, 

5. California bearing ratio (CBR) test. 

 

3 FACTORS CONSIDERED IN SELECTING A FISH POND SITE 
 

A fish pond is defined as an artificial structure used for the farming of fish. It is filled with fresh water, is fairly shallow and 

is usually non-flowing. Tidal ponds, Reservoirs, storage tanks, raceways and fish farm tanks are not included (Wilcox, 

1985). Ponds can be conveniently grouped into three basic types depending on the way the pond fits in with the features 

of the local landscape (Hem, 1989). A fish pond may have any shape, as shown by barrage ponds whose shape depends 

exclusively on the topography of the valleys in which they are built (Glover, 1986). There are some cases where it may be 

simpler and cheaper to match the shape of the pond with the existing topography (Amarnighe, 1987). 

 

There are various factors influencing the selection of site for fish pond namely ecological factors, social economic factors, 

training and extension services and fish marketing. Fish is a popular diet all over Africa. A report conducted by the Food 

and Agriculture Organisation (FAO) on The State of World Fisheries and Aquaculture (2008), states that the fish sector is 

a source of income and livelihood for millions of people around the world (FAO, 2008). Every farmer or individual wants 

success in business enterprise. According to Board J.P et al (1976) Bolorundoro, (1993), DFFRI, (1988) and Sivalingam, 

(1974), considerations in growing fish in pond can be outlined below. These are the general considerations.    

 

4.  FISH POND PLANNING 
 

According to Board J.P et al (1976) Bolorundoro, (1993), DFFRI, (1988) and Sivalingam, (1974),The assurance of a regular 

and good source of water supply and land that  can  retain  water for  fish  culture  is  the  impetus  the  farmer  needs  in 

planning how large the pond should be and how many of a particular unit  or  units  should  be  constructed. 
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 Having done the survey of the land, it is easy to plan the layout of the ponds and channels on paper. The  main objective  

should  be  to  make the  best  possible  use  of  the  land (topography)  at minimum construction cost. Experience has 

shown that  each site  has  its  own  peculiarities  and  problems  and  solutions  have to  be  found  to  overcome  them. 

The following are useful hints in planning the ponds. 

 

1. The  shape  and  size  of  the  pond  should  fit  in  with  the topography  of  the  land. The topography  may  warrant  a  

pond  to be  circular,  square  or  rectangular . 

2. The bottom of the  pond should be sloping to  the  point close to the  embankment  where  drainage  facilities  (outlets)  

will  be installed. The slope should be 1:2.   The water inlet(s) to the pond should be placed preferably at the shallowest 

end. 

3. If  more  than  one  pond  is  constructed  it  is  better  to  have independent  water  supply  (inlets)  to  each  pond  and  

also separate outlets. By this it would be possible to drain the water  from each  pond  without  the  water  having  to  flow 

through  a  second  pond. Such ponds are called parallel ponds. The advantage of   this   construction is that, in  case  of  

parasites  and  diseases  outbreak  in  one  pond,  its  water can  be  easily  drained  and  the  other  ponds  will  not  be  

affected. 

4. Smaller ponds are easier to manage than larger ones. For family  owned  ponds  it  is  advisable  to  limits  the  size  of  

each pond to a maximum of 0.2 ha if the water supply is adequate and  land  is  available. However  ponds  of  0.01ha  

units  are suitable  for  homestead  fish  culture. Although  a  single  large pond  could  be  cheaper  to  construct,  the  

smaller  size  would facilitate  stocking  and  harvesting  programs  for  the  family . Earthen  ponds  meant  for  

commercial  purposes  should  not  have total  area  less than  0.25ha.   A  farmer  needs  such  a  size  to  attract loans  

from  financial  institutions  for  fish  farming  projects. 

5. Pond depth can vary from 1 to 2 meters.   Ponds should not be too shallow or too deep. Shallow    ponds    can      

easily    be made muddy by action of wind    or    soil    disturbance    by human activities.   Such   ponds   also     will 

easily expose the fish    to      predation      by      their        natural    enemies. Ponds that are too     deep   will    pose   

management   problems    to   farmers especially during harvesting period.    Ponds  of  average  depth  of  between  1-2  

meters are  suitable  for  culture  of  most fresh  water species in Nigeria. Generally water depth in pond should not be less 

than 1 meter. A fish farmer can use graduated stick to check the water level regularly to ensure replacement of water lost 

to evaporation or seepage. 

 

AERATION OF POND 

Fish, like all animals, must obtain oxygen from the environment for respiration. Oxygen is far less available to aquatic 

organisms than it is to air-breathers, and the dissolved oxygen content of water may limit the activities of fish. In most 

natural waters, the supply of oxygen to water (diffusion from the atmosphere and production from underwater 

photosynthesis) exceeds the amount used in oxygen-consuming processes, and fish seldom have problems obtaining 

enough oxygen to meet normal metabolic demands. In aquaculture ponds, however, the biomass of plants, animals and 

microbes is much greater than in natural waters, so oxygen is sometimes consumed faster than it is replenished. 

Depending on how low the dissolved oxygen concentration is and how long it remains low, fish may consume less feed, 

grow more slowly, convert feed less efficiently, be more susceptible to infectious diseases, or suffocate and die. 

Aquaculturists avoid these problems by aerating ponds mechanically to supplement normal oxygen supplies.  

 

2.6.1 Principles of aeration  

The rate of oxygen movement between air and water is described by the gas transfer equation: 

dC/dt = KL(A/V)(Cs –Cm). 

In the equation: 

dC/dt =the rate of oxygen transfer between a liquid and a  gas; 

KL=the liquid-film coefficient; 

A/V =the ratio of the air-water interfacial area to water volume; 
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Cs =the dissolved oxygen concentration when water is saturated with oxygen under the prevailing conditions of water 

temperature, salinity and atmospheric pressure; and 

Cm=the measured dissolved oxygen concentration.   

The liquid film coefficient, KL, incorporates a parameter called the surface renewal rate, which is related to turbulence 

within the liquid.  The gas transfer equation looks complicated, but it is actually simple to interpret. The equation says that 

the rate of oxygen transfer between air and water depends on three factors: the amount of turbulence, the ratio of surface 

area to water volume, and how far the prevailing dissolved oxygen concentration deviates from the dissolved oxygen 

concentration at saturation. This deviation is called the saturation deficit or surplus, depending on whether the measured 

concentration is greater than or less than the saturation concentration. 

 

 MODELING, ANALYSIS AND DESIGN PROCEDURES USING STAAD.PRO 

 

1. Creating the model 

a. Lord staad.pro v18i. 

b. Check space orientation box and unit as they apply then click on next 

c. Check the “add beams” box and click finish 

d.  On the grid window, click on edit and check x-z then ok  

e. Using the snap node/beam cursor create your ground plan of the pond as per dimension (length =5, width =3and   

height=1.5m) 

f. Using the translation repeat command, replicate (offset) the plan to the given height 

 

2. Meshing: meshing subdivides a member into finite units or elements for better analysis       

a. Click surface meshing (pick all 4 corners of a single plate element at a time/quadrilateral/apply. Do for all plates. 

b. View structure by clicking view from +z from the view tab, highlight structure using beam cursor press delete key to 

remove beam element click yes. 

 

3. Defining support 

a. Click on support (Lower left)/click on create (Right) select fixed support, click on support created and highlight bottom 

nodes of the structure, click on assign to selected nodes, assign/Yes then click isometric view to confirm assignment. 

 

4. Defining property 

a. Click on property (on the left), define the thickness of the walls (0.2m) and thickness of the base  slab (0.3m). 

b. Select vertical walls and assign the thickness (0.2m) click on yes to accept the assignment. 

c. Select the base slab and assign the thickness (0.3m) click on yes  

 

5. Loading/Understanding the local Axis system (z) for the four plate members     

 a.   Load definition (lower left)/load cases details/add/add/close 

b. Load case 1/ Add/self-weight (input self-weight factor) 

c. Load case 2/Add/plate loads (input water pressure load, sign must be negative showing that load applied is 

downward)/Local Y/Add/ Close 

 

To assign Load case created 

a. Click load case 1 Defined/plate cursor/Highlight bottom of structure (check appropriate view) click isometric view to 

confirm selection/click assign to selected plates/assign/Yes 

b. Click load case/Add/select plate loads/Hydrostatic/click on select plate/rotate structure to appropriate view/click cursor 

and highlight side/click isometric view to confirm selection/click done and input W1=water pressure load  

W2=0/interpolate along Global  Y axis/ choose Local  z/Add /close. Do this for all the four sides. Note, sign of  W1  

changes due to direction of Local axis system,  z 
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6.  Analysis 

a. Click on Analysis print (Lower left)/check on No print 

b. Click on Add 

c. Go to analysis on the command tab click on Run analysis  

d. After the analysis, click on go to view post processing to view the result then click on done.  

 

7. Design 

a. Click on concrete design. 

b. Highlight the entire structure. 

c. Create a new envelop for the design (just by giving it a name). 

d. Click on members (on the left). 

e. Highlight the entire structure, go to slab on the menu tab and select auto from slab. 

f. Go to groups/briefs and create new group and brief for slabs. 

g. For each slab formed create a new design group by selecting the appropriate slab number from the drop down. Repeat 

this step for all the available slabs. 

h. On the design group, select any slab say, 1. Click on regions and select draw boundaries. 

i. Join each horizontal and vertical point using the cursor to further form sub regions.  

j. Click on design and select design. 

 

5.0 CONCLUSION AND RECOMMENDATION 
 

5.1 CONCLUSION 

Seeing the advancement in technology and computing potential of machines such as computers, we recognize that the 

backbone behind these powers lies in software development. We are entering an era where software will fundamentally 

transform almost everything we do. With all these advances in computers it has become clear how valuable it can be used 

to aid structural analysis and design in Civil engineering. 

This Project makes it clear that Staad.Pro v18i has become an imperative response in the design of reinforced concrete 

design. Analysis and design of slab and all structural members are given quick answers by Staad.Pro v18i. 

An important fact of this work is the culmination of theoretical knowledge learnt in class with the practical analysis on site. 

 

5.2 RECOMMENDATION  

It is recommended that; 

1. Every civil Engineering student learns how to design usingStaad.Prov18i in collaboration with Auto CAD. This saves time, 

energy and undue fatigue. 

2. Engineering students should be exposed to the relevance of software in modern day technology to enhance the creation of 

almost any device imaginable.  
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