AGRICULTURE CORE CURRICULUM

Appropriate Technology

Unit Title: Above Ground Water Tank

Topic: Water Storage

Time:  2 days 

Topic Objectives: Upon completion of this lesson, the students will be able to: Construct an above ground water tank.

Special Material and Equipment: Reinforcing wire, sand and cement, shovels, hoes, wooden floats.

wooden form, wood working tools. Timber planks, thin plywood. 3- 4 mm steel wire.

Evaluation: Quiz by instructor.

TOPIC PRESENTATION: 

This method for making water tanks using a wooden form to make multiple tanks relatively cheaply with basic construction tools.

[image: image1.emf]Radius cm Number of form segments Stud Height Volume (L)

76 4 120cm 2100

76 4 240cm 4300

95 5 240cm 6800

114 6 240cm 9800

152 8 240cm 17400

190 10 240cm 27200


Form work: In the photo sequence a template was used.

1. Scribe a circle on a flattened area of sand or soil at the required at the required radius.

2. Lay your form work planks on that circle.

3. Using a pencil draw the circle outline on the planks.

4. Cut out the forms to suit  the size of the plywood sheet, typically 1200mm

5. Assemble the form work on a flat surface with a circle of the exact diameter scribed to ensure that the frame work is not distorted.

6. One section  must be designed with a key board in mind for easy removal from the tank. See diagram

Picture 1. Template                             Picture 2. Cutting planks                  Picture 3. Shaping      
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Picture 4. Base pieces                   Picture 5. Studs attached             Picture 6 Plywood attached 
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Base:

1. Level the area the tank will be located.

2. Using a clear hose with water check that the soil is level. 

3. Mark out a little bigger than the diameter of the tank with sticks.

4. Using reinforcing rod  make a series of rings for the base at increasing diameter and wire together with straight sections. 

5. Using Kawat Las wire 200mm lengths to the outside diameter spaced about a hand span apart.

6. Mix concrete at 1 part cement 2 parts sand and 3 parts water and pour over reinforcing rod. Lift the reinforcing rod as you do this to ensure that the metal is surrounded by concrete.

7. Smooth over the concrete and remark the tank diameter. 

8. Lift the Kawat Las 200mm wires  to the mark of the tank diameter.

Picture 1. Checking level ground     Picture 2. Marking out base  
Picture 3. Metal Rod in place
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Picture 4. Laying Concrete                   Picture 5 Tidying base               Picture 6 Remarking tank diameter
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Tank:

1. Assemble the form on the base.

2. Have a second layer of plywood between the form and the cement. You can also use a old bed sheet.

3. Hold this in place by running 3- 4 mm Kawat Las around the forms at about 25 to 30mm.

4. Make sure that the Base wire is well tied into the mesh.

5. Roughly plaster the tank with mortar, 1 part cement 2 parts sand. The total thickness of the tank wall should not be more than 30mm. 

6. Wait 30 minutes and smooth plaster.

7. The form can be removed after 24 hrs by first removing the keyboard.

8. Plaster the inside of the tank with the same mixture.

9. Finish the inside of the tank with a 100% cement and water solution.

10. Smooth off with newspaper to make water proof.

Picture 1. Inserting Key board
                    Picture 2. Final checking                       Picture 3. Remeasure 
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Picture 4 Attaching base wires
    Picture 5. Plastering
          Picture 6. Smoothing 
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Picture 8. Note thick edge!                 Picture 9. Hole if making filter tank       Picture 10. Base lip
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Plastering Inside of the tank.

Picture 1. Rough Plastering

Picture 2. Stronng thick edge Picture 3. Smoothing Bottom
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Picture 4 Fixing up foot prints

Picture 6. Super smooth

Picture 7. Painting on cement
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Lid Construction:

1. On a flat area mark a circle the size of the lid diameter.

2. Pile on a load of dirt and shape to a dome shape using a form.

3. Place some sand over the soil and reshape using the from.

4. Place a layer of newspapers on the sand.

5. Reinforce with rings with rebar as in the construction of  the base.

6. Pour concrete on the form and shape and smooth.

7. Create a hole the size of the feed pipe.

8. Leave to dry for 24 hrs

9. Turn upside down and remove newspapers

10. When placing on the tank ensure that there is a good amount of cement to seal the lid around the top of the tank.

Picture 1. Soil pile
Picture 2. Newspaper and metal rod    Picture 3. Lid cemented
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Picture 4. Remove News paper          Picture 5. Moving Lid
                 Picture 6 Lid cemented in place
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Curing:

1. Keep the tank shaded and damp for 2 -3 weeks.

2. The tank is ready to be filled within one week after plastering.

Water Tank Volumes:
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Materials for a 4300 liter tank:

· 8 bags of cement

· Double the volume of sand.

· 4 sheets if plywood 1.2m by 2.4m

· 16 x 240cm wood studs

· 50 meters 3 mm wire

· 12 square meters of chicken wire.

· 10 meters wooden planks.

Practical:

As a large group activity: 

1. Divide up the class into groups to construct the forms, the foundation, the base, and the lid.

2. Groups to construct there tank components under guidance.

3. Students to take turns in working on the tank construction.
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