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1. Tool List required for installing STE
Tool
name/
Serial
nr

Product name

Big Grinder

Makita
/ A4

Big grinder discs

Small Grinder

Hitachi
/ B12

Small Grinder
dics

Steel Drill

Hitachi
/ C2

Drill bits 6mm

Impact Wrench

Makita
/ D3 & 4

Step Drill

Makita
/ E4

Kennedy Sockets

Nibbler

Makita
/F

Kennedy Sockets

Concrete Drill

Makita
/G

Kennedy Sockets

Product name

Tek Drive

Picture

Picture

Jig Saw

Makita
/H

Kennedy Sockets

Power
Extention Cord

AEC 0005
AEC 0007

Kennedy Sockets

Rubber Hammer
Small

Kennedy Sockets

4lb Hammer

Kennedy Sockets

Tape 10m

Kennedy Sockets

Tape 100m

Nibbler pins

Nipex Pliers

Concrete drill
bits

Phillips Star
Head
Screw
Drivers

Safety Harness

Spanners

15mm

Carpet Knife /
Marker Pens

Spanners

17mm

Shovel

Spanners

18mm

Spade

Spanners

19mm

Pick Axe

Spanners

22mm

Spanners

Spanners

30mm

Spanners

Allen-key Set

Ratchet Wrench

Ratchet Wrench

19mm /
24mm

Leveling pipe

2. Preparation of the site prior to installation
Before any construction can commence, the area where the SMART TANK EXTREME is
going to be constructed has to be properly cleared

of all vegetable matter, tree stumps, timber and any other
debris or refuse that might have accumulated on the site.
If the ground where the SMART TANK EXTREME is going to be
erected is waterlogged, or if water will drain naturally towards
the tank once it is complete, drainage has to be provided during
the preparation stage. The client will have to make sure that
water is directed to a stormwater drain or whatever drainage
point is closest to the tank.
The topsoil has to be replaced with better material, compaction
has to be done layer by layer every 100mm and make sure the top
layer is flat and clean and nothing sharp to damage the liner.

3. Surface compaction prior to installation
3.1 Why is compaction on the surface necessary?
Compaction provides stability and support to the structures that
are built on top of it. This process increases the resilience of
the soil. Attention to detail is required as it’s important to
ensure that the structure is supported properly. When
construction starts, the soil is often disrupted, causing water
and air to be introduced into it. The soil compaction process
removes this water and air to create a solid foundation.
Soil compaction improves the strength of the soil and reduces
its compressibility. The soil’s permeability is also lowered as
it’s more difficult for water to flow through it when the spaces
between the particles are decreased. As a result of this
process, the soil can hold more weight and its durability is
enhanced. Its resistance to damage from frost or deformation is
also increased.
3.2 Risks involved without surface compaction.
If the soil isn’t compacted properly, it’s a recipe for disaster
later. Over time the soil may move suddenly, and water may pass
underneath the surface of the foundation. This movement can
cause damage to the Structure and they could even collapse.
Without proper soil compaction during construction, the dam
structure can move, and even collapse.
3.3 Surface compaction instruction.
The topsoil has to be replaced with better material, compaction
has to be done layer by layer every 100mm and make sure the top
layer is flat and clean and nothing sharp to damage the liner.

4. Ring Beam construction
4.1. Position of the STE
First ensure that the centre point of your tank is correct as per clients request. When you have
established the centre point, and marked it with a steel peg ,you can start by drawing the
diameter of the tank (which is stipulated on your site documentation and drawings) on the
ground, with the measuring tape, and the podger that is fixed to the end of the podger.
Also note that this is the position where your steel sheets will be placed when the ring beam
has been completed. The width of your ring beam will also be determined according to the
size of the STE. Please see site documentation for the correct width of the ring beam that will
be constructed. See image below to position your STE.

4.2. Reinforcing of the ring beam
Now that the position of the STE has been determined and marked out clearly, your next step
will be to mark the inside and outside diameter of your ring beam. If the width of the ring
beam is 500mm, then you have to mark 250mm towards the centre of the ring beam and
250mm towards the outside of the ring beam. This will be the position of the shutterboards
where the concrete will be cast into.
The rebar steel that you need to construct your ring beam reinforcement, will also be
determined according to the size of your STE. See site documents and drawing for further
details. Once the spacing of the hoopsteel and the stirrups, has been determined, you can
now start to assemble the reinforcing. Normally the stirrups will be placed parallel, 200mm
appart. Firstly you have to place your hoopsteel on the ground, and then add your stirrups
over the hoopsteel, spacing them at 200mm intervals. (Please see site docs for correct spacing
of stirrups). The stirrups will be fixed to the hoopsteel using binding wire, and fastened tightly
with pliers, to ensure that the stirrups stays in position when you move your reinforcing steel
into place. See example picture below.

4.3. Shutterboard Construction
Once you have assembled your reinforcing steel that will fit into your ring beam, your next
step will be to construct the inner and outer ring of the ring beam with the shutterboards. As
previously discussed, you have already marked out the position of the inner and outer
diameter of the ring beam.
You will start to hammer the 600mm Y12 pegs into the ground/surface, around the inner and
outer diameter that has been marked out, spacing them equally (approximately 1m appart).
See image below for guidelines.

It is essential that the ring beam is constructed AT LEAST 100mm below surface level. In some
cases, where the surface are not perfectly level, the soil needs to be dugged out, to create a
perfect horizontal level for the ring beam. After the perfect level has been determined, the
pre assembled reinforcing steel, can now be placed around the centreline as marked out
previously, and the ends need to be tightly wired together to create a uniform circular steel
reinforcing structure as displayed below.

Your next step is to start assembling the shutterboards around the inner and outer diameter
to create a box for your reinforcing steel and concrete that would be poured between the 2
shutterboards.

Using a drill, you will start to drill 2 hole on each side of the shutterboards, for the binding
wire to fit through. You will start by placing the first board perpendicular to the first 600mm
Y12 peg that has been hammered into the ground. Fasten the 1 side to the peg. Now you will
fastend the end of the shutterboard, to the next peg in the surface. The shutterboard will
form a straight line between the 2 pegs. Always remember that your pegs should not be
placed inside your box area. Always keep them on the outside, because you will have to
remove them later. Now position yourself at the centre of the shutterboard, with the 2 ends
of the board already fastened with the binding wire and pliers, tightly at each end, to the pegs
in the ground.
Depending on which boards your are installing first, you will either need to push or pull the
centre of the shutterboards towards the peg in the middle of the 2 pegs, where the ends have
been fastened, and then fasten the centre of the shutterboard onto the centre peg with the
binding wire. You might need to hammer steel pegs between the centre peg and the end pegs,
to create a perfect circular shape, as marked on the surface. The boards should align perfectly
on the marks drawn out on the surface. Now continue in a circular motion with the next
shutterboard until your ring is complete and tightly fastend at all the steel pegs. Depending
on the thickness of the shutterboards, you might need to add extra support on the outer
diameter to create a firm structure for your concrete that will be poured into the ring beam
at a later stage.
Once the inner and outer diameter of the ring beam has been constructed, you will have 2
circles running parallel to each other, and creating a box, with the steel reinforcing placed in
the centre, inside the shutterboards. See example image below of the end result achievable.

4.4. Casting and finishing of the concrete
Now that the shell of the ring beam has been constructed, the last process of completion is
the casting of the concrete into the shutterboard shell. Before any concrete can be cast into
the shutterboard box, you NEED to ensure that the reinforcing steel is lifted from the surface
by a minimum of 50mm. The concrete CANNOT be cast into the shutters before you checked
that the steel reinforcing is lifted from the ground. If you cast the concrete and the reinforcing
is laying directly on the ground, the steel will start to rust and deteriorate as time goes by,
meaning that the ring beam will weaken and may collapse. So it is EXTREMELY important to

double check that the steel reinforcing is lifted from the ground, so that the concrete can flow
through underneath and the reinforcing sets WITHIN the concrete. See image below.

Prior to casting the concrete, ensure that there is adequate space around the ring beam, for
the concrete vehicle to move around the ring beam for the casting process. Once the pouring
start, you must complete the casting process as quickly as possible. All site workers need to
work in unity to ensure quick and steady pouring. Using your shovels, spread the concrete in
a forward motion in the direction the concrete casting vehicle. Using the concrete poker and
drive unit, a site worker will be responsible to follow behind the crew, poking the concrete
and removing all air pockets that may occur during the casting process, giving the concrete a
solid and stable structure. Another critical part of the pouring process is levelling the concrete
as the concrete are being cast. See images below for details.

After the concrete has been cast, and the above mentioned steps has been completed, the
concrete need to rest for approximately 2 hours, before you start with the floating process of

the concrete. The floating process is extremely important. This process will give the ring beam
a smooth and steady finish. Using your floating spade and water, you will smooth out the top
surface of the already cast concrete. Wet the top surface of the concrete with a little bit of
water. Using your floating spade and moving in a circular and easy movement, smooth out
the exposed top surface of the concrete to create a smooth finish. The end result should be
as pictured below.

Now that the concrete has cured and dried, it is time to fill the ring beam with river sand.
Make sure that all sharp objects are removed and there are nothing that may damage the
liner. Start by spreading the river sand with shovels and rakes evenly within the ring beam.
Once all the sand has been spread evenly, level the sand to give it a smooth finish.
After the sand has been evenly spread, and levelled out with your rake, you can remove the
shutterboards. See pictures below for guidance.

5. Installation instructions of the STE
5.1. Positioning if the liner
Before starting construction of the tank, you need to position the PVC liner in the centre of
the tank. DO NOT UNWRAP THE LINER!
Using caution, carry or roll the liner to the centre of the tank. Do NOT drag the liner, seeing
that it can damage the liner.

5.2. Installation of the STE Shell.

Establish where the tank outlet will be. The outlet sheet in the bottom ring will be the
starting point in assembling your STE. The amount of sheets in the bottom ring, will be
indicated on your site documentation sheet, provided to you.

If you have your starting point, place the second plate next to the first plate, working
counter clockwise. The plates are always placed outside to inside as shown in the photo.
Now position your vertical tank stiffeners so that the holes of the sheets and the stiffeners
are all lined up. Ensure that the stiffeners are placed correct side facing upwards. The single
flat side of the stiffener should face upwards. The next stiffener will slide into the flat end of
the stiffener, joing them together.

Have one person inside the tank as well as one on the outside. The bolts are inserted from
the inside with a nut and a washer on the outside. Only finger tighten the bolts to enable

you to line up all the plates of one complete ring. Remember, don’t put in the top two bolts
yet. This must stay open for when you start assembling the second ring. A Podger or Philips
screw driver can be used to help line up the holes.

As you continue to assemble the sheets, make sure that you keep placing the sheets on the
centre of the ring beam. Continue with the same procedure, until all the sheets in the bottom
ring are joined together. Once the bottom ring has been assembled, check that the sheets are
in position and in the centre of the ring beam.

Now that the sheets are all assembled, you need to install the tank anchor brackets on the
outside of the tank, and fix them to the ring beam using the Excalibur bolts provided. Always
make sure that you drill the holes of the anchor brackets at the furthest point of the slots in
the brackets, because the tank may expand once filled with water. See image below for
details.

Once the anchor brackets has been fixed to the ring beam, the next step will be to start
assembling the second ring of sheets. Again you must check that the amount of sheets
required for the second ring is correct as stipulated in the site documentation. The same
procedure that was used in assembling the first ring, needs to be followed for the installation
of the second ring.
Go around the tank and insert all the bolts and tighten it with a spanner, ratchet or an
impact wrench. Remember to leave the top 2 holes on each joint open for assembling the
next ring.

Assembly of the second ring may start at any point around the tank. At least 3 People are
needed for this assembly. Have 2 people at either side of the plate outside the tank, and
one person inside the tank. Both people outside the tank, using podgers, lifts the plate up
with the podger through the bottom hole on the second ring and line it up with the top hole
on the bottom ring. Standing outside the tank, only tighten one bolt on the left-hand side
loosely.
For the second plate on the second ring, repeat the first step on the second ring. But in
stead of only inserting one bolt on the left-hand side, insert both. On the right-hand side,
from here on out, only insert one bolt to prevent the plate from tilting to the bottom whilst
lifting up the next plate. Continue with this procedure until all the sheets and rings have
been completed as per your site documentation and the outer shell is complete. With the
last ring of the tank, make sure that the position of the overflow and inlet are in the correct
position as per client specifications. See picture below for complete outer shell of the tank.

Now that the outer shell of the tank has been installed, the next step is to fix the square
tubing stiffeners to the top of the tank. Make sure that the square tubing is fitted on the
OUTSIDE of the tank. Firstly position the square tubing alongside the top of the tank, that
will be spanning from 1 joint of the sheets to the next joint. Using the Bolts provided, install
the square tubing by using the square tubing brackets provided, and bolt it to the tank,
using the top holes of the sheets and vertical stiffeners. See detail picture below for
installation guidelines.

After the square tubing and brackets has been installed around the outer shell of the tank,
the next step to complete is installing the gusset plates on the inside of the tank, and getting
the inlet/outlet and overflow ready for their pipe fittings.
Place the Gusset plate over the outlet hole and insert the bolts from the inside. Put the
washer and nut on the outside of the tank.
This can be tightened with a spanner or ratchet.

INSIDE VIEW

OUTSIDE VIEW

5.3. Installation of the STE Roof Trusses
Now that the Outer shell of the tank has been completed, the next step is to install the roof
trusses and it’s components.
Firstly, you have to check your site documentation to establish the correct position of the roof
trusses. The position and spacing of the roof trusses,are unique to every STE installation,and
NO tank is the same. So studying your site documention prior to installing the roof trusses is
very important.
Once the position and spacing has been determined, you can place the trusses out on the
ground, in the position that they will be installed. If the tank require a centre roof truss, ensure
that the centre position of the tank is CLEARLY marked prior to installation.
Fix the roof truss brackets to the end of each roof truss before installing them. This will make
the installation and handling of the trusses easier because your are working at heights. See
picture below.

Where necessary, set up scaffolding in the centre of the tank, to lift the MAIN roof truss in
position. Once the Centre MAIN roof truss is in position, fasten the 2 backing plates of the
truss tightly with the bolts and nuts provided. Ensure that the roof truss brackets are fastened
to the outer shell of the tank, to keep the truss in position. See picture below.

Once the MAIN centre roof truss is in position, the rest of the trusses can be installed, starting
from the inner trusses, and working towards the outside of the tank shell. Reffer to your site
documentation for the position and sizes of each roof truss for installation. The position of
the inter connecting trusses will also be visible on the MAIN centre truss with holes that has
been drilled for installation. Each of the trusses will be fixed to the main centre truss, forming
a unique support for the tank roofsheets. See picture below for complete roof truss
installation and end result.

Ensure that all bolts and nuts are tightly fastened on each connection point of the roof trusses.
Also check that your roof truss brackets are secured to the outer wall of the tank, before
starting the installation of the roof sheeting.
Now that the roof trusses are installed and in place as per the site documentation, the next
step will be, to install the liner of the tank.
5.4. Installation of the STE Liner.
After the riversand has been levelled again, and ALL sharp objects have been removed, the
next step will be to install the tank liner. Before you roll out the liner for installation, check
that the riversand are spread out up to the inside wall of the tank. The sand needs to be
pushed up against the inner wall of the tank, to ensure that NO water comes in contact with
the sheeting,should a leak occur over time. The next step is to install the biddum strips over
the exposed bolts on the inside of the tank. The biddum ensure that the liner will not get
damaged by the exposed bolts, once filled with water. Open up the liner cover, and remove

the tank liner. Start by rolling out the first half of the liner from the centre of the tank, towards
the shell of the tank. Make sure the bottom of the liner, is perfectly against the inner wall of
the tank, before you start to roll down the other half of the liner. See picture below for
reference.

Once the liner has been rolled out on the ground surface of the tank, 2 persons will start to
lift the sides of the liner, upwards towards another person on to of the tank, using a step
ladder. Ensure that the step ladder is safe for use, and all necessary safety measures have
been taken prior to lifting of the liner.
If the first part of the liner is lifted into position, 1 of the other persons can also assist the
person on top of the tank by pulling the liner into position and fixing the liner on top of the
square tubing stiffeners with tekskrews. Going in a clockwise motion, start pulling the liner
little by little and fixing the liner to the square tubing but not exceeding 300mm between
tekskrew fixings. Continue with this procedure until the whole liner has been lifted into place,
the bottom of the liner is perfectly in position and aligned with the inner shell of the tank and
fixed to the square tubing with the tekskrews. See pictures below for reference.

5.5. Installing the Roof sheeting of the STE
Now that the liner and roof trusses has been installed and secured to the outer shell of the
tank, the next process will be to install the roof sheeting of the STE. Before you continue with
installation, have your site working documents with you, to ensure that the correct sheets are
installed at the correct position. The site documentation you have received, will include the
sheet cutting list. This list is provided to assist you with installation of the roof sheeting.
Once you have studied the roof sheet cutting list, you must start by installing the centre roof
sheeting first. Lifting the longest sheet first and putting it into position, you can lift the second
sheet that will overlap with the first sheet. Remember that the shortest sheet of the 2 sheets,
will fit UNDER the longest sheet. Once they are in position, and fixed to the roof trusses using
the tekskrews provided, you can start installing the roof sheeting from the centre working
outwards toward the outer shell of the STE. See picture below for reference.

Once all the roof sheets has been installed, the next step is to trim the edges around the shell
of the tank, using your Nibbler hand tool. Trim the edges in a circular way, with the edges
approxamitely 100mm overhang from the side wall of the tank, to give the roof sheeting a
smooth circular finish. See picture below as example for completed and trimmed roof sheet
edges.

Now that the roof sheets are complete and installed, the next step will be to install the
components of the roof.
5.6. Installation of the Ventilator and Manhole.
Before the installation of the Ventilator/s and manhole can start, you first need to determine
the position of the fixtures. If the STE requires only 1 ventilator, then the ventilator will be
installed in the CENTRE of the roof sheeting. Should the STE require more than 1 ventilator,

then the ventilators needs to be spaced equally, but NOT exceeding 2m. Should the STE
require 2 ventilators, then the 2 ventilators must be spaced from the centre of the roof, 1,5m
towards each side of the centre roof truss. In case the STE require 3 ventilators, then the FIRST
ventilator must be installed in the centre of the roof, and the other 2 ventilators must be
installed parallel with the FIRST ventilator at a spacing of 2m toward the outside of the STE
shell.
Once the positions of the ventilators has been determined, use a permanent marking pen, to
draw the footprint of the ventilator on the roof sheets. Using a drill, drill a small hole in the
roof sheeting. Now that the hole has been drilled, you can use the knibbler hand tool, to cut
out the footprint that was drawn on the roof sheets. The ventilator will be fixed with the
tekscrews provided, over the footprint hole that was cut into the roof sheeting. Ensure that
the ventilators are fastened tightly with the Techdrive hand tool. See picture below of
complete ventilator installation.

Installing the manhole for the STE is a VERY important part of the tank installation. The
manhole will be installed directly in line where the access ladder will be installed. The position
of the access ladder needs to be confirmed by the client. Once the position of the access
ladder has been determined, follow the same procedure as the installation for the ventilators.
Mark the footprint of the manhole with a permanent marker first. After the position has been
marked out, use a drill to create a hole in the roof sheeting. After the hole has been drilled,
use your knibbler hand tool to cut out the footing position of the manhole. Place the manhole
in the opening that has been cut, and fix the manhole to the roof sheeting with the tekskrews
provided. See picture below for complete manhole installation.

5.7. Installing the Access ladders
Before installing the access ladder, confirm the position of the access ladder with your
manager or client. The external ladder will be installed FIRST. Before lifting the ladder into
position, check that the roof sheeting at that position has been loosened and are able to lift
up from the square tubing. Lift the ladder upwards and insert the steel footing brackets over
the square tubing and under the roof sheeting. The steel fastening brackets must clip over
the side wall of the tank. Now that the top end of the ladder are in position, use your spirit
level to position the ladder perfectly at a 90 degree angle to the ring beam. Mark the position
onto the ring beam, before drilling the holes for fixture. Using a concrete drill, drill holes into
the ring beam, and fasten the bottom brackets of the ladder onto the ring beam with Excalibur
screws provided. Ensure that the ladder are tightly fixed to the ring beam. After the ladder
are secured and fixed to the shell of the tank, the stepping platform on top of the ladder can
be assembled with the bolts and nuts that are fixed to the ladder.
Now that the external ladder has been installed, the external ladder can be installed. Before
lifting and setting the internal ladder into position, make sure that the steel footing ends are
covered with PVC liner to prevent the steel footings from damaging the liner on the inside.
Lift the internal ladder through the opening of the roof sheeting that was previously loosened.
Slide the internal ladder directly over the edge of the tank opposite the external ladder. Clip
the top steel footing plates over the edge of the tank and fasten with tekskrews to the square
tubing. Check that the bottom footing plates are resting against the inside wall of the tank.
See picture below of complete access ladder installation.

5.8. Installing the Inlet/Outlet and Overflow
Before installing the Inlet/Outlet and Overflow, holes must be cut into the liner using a carpet
knive. Start by cutting a hole EXACTLY the same size as the hole in the gusset plate that was
previously installed. Using the bolts and nuts provided, start by assembling the pipework as
per detailed drawing below. Prior to inserting and fastening the bolts and nuts, add silicone
around each Bolt before tightening the nuts. This will ensure that water leaking from the
threaded bolts. Note that the Inlet, Outlet and Overflow are installed in the exact way as per
the drawing below.

5.9. Installing the Water Level Indicator
The water level indicator, must be installed as per the clients request. The position of the
water level indicator must be determined by the client. It must be clearly visible at all times.
Start by fixing the lipped channel to the outside of the tank shell with tekskrews provided.
Check that the lipped channel is perfectly aligned at 90 degrees to the ring beam. After the
lipped channel has been installed, the next component to install is the sliding wheel bracket
on top of the tank. Using tekskrews, fasten the bracket on top of the roof sheeting, with
tekskrews and ensure that the 1 edge of the bracket are completely flush with the roof
sheeting overhang. This will prevent the rope from shaving against the roof sheets, that may
cause the rope to deteriorate and brake in time.
After the lipped channel and sliding wheel bracket has been installed, the floating ball and
sliding indicator can be connected and installed. Check that the rope slides freely through the
bracket and that there are nothing obstructing the sliding indicator. Once everything has been
installed and checked, the water level stickers can by placed onto the tank. Remember that
the stickers will be placed from the bottom (Full) Middle (Half) and top (Empty). See picture
below of installed water level indicator.

6. Liner damage and repairing a hole in the liner.
Some extra material is supplied in the patch kit. Cut a piece of liner big enough to cover the hole –
the material must exceed the hole size by minimum 30mm all round. ± twice the hole
diameter.Ensure that all the corners are cut round.Slightly roughen the surface of the patch as well
as where the hole is with sandpaper. Apply glue to the patch and the hole. Press the patch over the

hole immediately applying pressure. Keep pressure for at least 1 minute, and leave the glue to set
for 1 hour.

7. Post construction checklist and notes.
7.1 Is the STE installed on a well compacted surface?
7.2 Is the surface where the STE is installed perfectly level?
7.3 Is the sheets installed as per your site documentation, and in correct order?
7.4 Is the anchor brackets fastened tightly to the ring beam?
7.5 Are all the tank stiffeners fastened and secured with bolts?
7.6 Is the square tubing and brackets secured to the outer shell of the STE?
7.7 Are the roof trusses in correct position and tightly joined together?
7.8 Is the roof sheeting installed as per the site documentation and neatly trimmed with the
Nibbler?
7.9 Is the manhole, and Ventilator in the correct position and tightly fastened to the
sheeting
7.10 Are all the pipework installed in the correct position?
7.11 Are the access ladders installed in the correct position and fastened to the ring beam?
7.12 Are all material cleared from the site,and all housekeeping done?
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