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To undertake a series of controlled load tests on the Rotational Plastics NZ Ltd
Envirogentle in-ground modular detention tanks to prove or disprove their adequacy to
sustain the required imposed loads in line with the current New Zealand Standard
AS/NZS 1170 loadings code outlined below.

The detention tanks are to be specified in predominantly residential situations and are to be
buried in the ground. Two full in-ground situations have been tested. One at 1.0m depth
with compacted hard fill placed over and the other at 0.3m depth with compacted hard fill
placed over.

We have tested both the above cases for light and medium vehicular traffic loading as
outlined in Table 3.1 AS/NZS 1170.1 :2002. Uniformly distributed loads and concentrated
loads were considered and in all situations the concentrated loads were deemed the more
severe loading condition with respect to testing the adequacy of the tanks. These loads are
as follows:

1) Distributed Load of 2.5 kPa (255kg/m2
) - Simulated by 255 Litres of water in a

plastic tank resting on the ground (ignoring the tank weight)

2) Point Load of 13kN (1325kg over a 160x160mm area) - Simulated by 1325 Litres of
water in a plastic tank sitting on a plate supported by a 160mmx160mm pad
(ignoring the tank weight)

1) Distributed Load of 5.0 kPa (510kg/m2
) - Simulated by 510 Litres of water in a plastic

tank resting on the ground (ignoring the tank weight)

2) Point Load of 31kN (3160kg over a 160x160mm area) - Simulated by 3160 Litres of
water in a plastic tank sitting on a plate supported by a 160mmx160mm pad
(ignoring the tank weight and stand weight)

The underground grease traps of sizes 125L, 375L and 500L were buried in close proximity to
the detention tanks. This test was to determine their ability to resist earth lateral loads only - not
the vehicular loads mentioned above.
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A 1OOOLGrease Trap produced from a 1m3 modular tank with closed ends and minor adaption's
for the inlet, outlet and vent pipes is also available - refer to photo 7 for details.

The materials and section properties of the Rotational Plastics NZ Ltd Envirogentle moulding
(LMDPE to HDPE resins) used for the detention tanks and grease traps complying with AS/NZS
4766:2006, UV Stabilised Polyethylene storage tanks for water and chemicals are as follows:

- ASTM D 790 (Test Method)

- ASTM D 1505 (Test Method)

750 kg/cm2 or 109GPa

0.939 g/cm3 or 109GPa

To ensure a controlled and 'real world' comparison, the tanks were buried into the cut face
of a slope to allow access to the front of the tanks for measurement. The tanks were
founded on a 150mm layer of compacted GAP40 hard fill. A layer of 50mm minimum
blinding (AP7, sand or similar) is recommended as a levelling layer. Layers of GAP40 were
then compacted around the sides and over the tank to the required finished ground level in
less than 200mm layers with multiple passes of a 300x300 hand operated plate compactor.

Vertical and horizontal internal dimensions were measured at what, in our opinion, were the
most flexible locations of the inside of the detention tank and adjacent to the welded and
bolted joint location at tank section joins. These locations were directly beneath the
position of load at ground level.
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location of mea5Urement Initial measure· control Measure after soil applied Measure after water level achieves 13kN Measure after water level achieves 3lkN Measure after 4 weeks for 31kN load

width height width height width height width height width height

At wall of tank adjacent joint 970 840 1017 833 1026 812 1035 810 1071 812

At wall of tank mid length 940 800 978 SOl 995 800 984 792 97' 792

location of measurement Initial measure - control Measure after soil applied Measure after water level achieves 13kN Measure after water level achieves 31kN Measure after 4 weeks for 31kN toad

width height width height width height width height width height

lBas",bul~mdentl

At wall of tank adjacent joint 940 810 9'2 821 890 795 903 783 973 820

lBas4!bulp'~ntl

At wall of tank mid length 910 800 903 785 930 770 970 788 973 782

Volume/size of grease trap Dimension across width direction at base of tank

Initial dimension After burial in ground

125 li tre 294 27.

375 litre 67' 652

500 Litre 674 640

The above results indicate that the detention tanks marginally 'squashed' when loaded by both
the soil and the imposed loadings.

The degree of compression experienced by the tank in terms of deformation is small enough to
have negligible effect on the tank and will not compromise the adequacy of the tanks'
performance under the applied loads.

The grease traps also experienced a small degree of compression when buried, the magnitude
of which should not affect the performance of the grease trap. Please note that the grease traps
must not be placed under trafficable areas unless a bridging cap/cover has been designed for its
intended use.
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We are satisfied, through a high degree of site supervision, that the testing regime performed on
these detention tanks and grease traps in terms of the correct placement, compaction, loading
deflection measurements were accurate and controlled so as to ensure sound results
demonstrating compliance with AS/NZ 1170 as detailed in this report.

We would like to further stress the importance of the correct installation as the successful
performance of these in-ground tanks by outlining the necessary standards for their installation
as follows:

• Prepare founding substrate to receive detention tanks ensuring good ground with any soft
spots removed and replaced compacted GAP40.

• Provide a minimum 150mm layer of well compacted GAP40 hardfill or similar with multiple
passes (minimum 10) of a 300x300 hand operated plate compactor.

• Compact around and over the tank in 200mm maximum layers of GAP40 hardfill or similar
with multiple passes (minimum 10) of a 300x300 hand operated plate compactor, taking
special care to ensure that areas between the tank 'feet' are properly compacted.

Under testing conditions the tanks deformed a maximum of 30mm vertically and 65mm
horizontally under the most onerous of loading conditions as per the requirements of the New
Zealand loading standard AS/NZ1170. The degree of deformation was such that, in our opinion,
the structural integrity and the overall performance of the tanks is adequate for their intended
use for in-ground situations with a depth of cover over the crown of the tank between 0.3m to
1.0m in areas subject to medium vehicle traffic loading.

Note: The definition of 'medium vehicle traffic' includes areas servicing vehicles exceeding
2500kg and not exceeding 10000kg such as driveways, ramps, repair workshops, footpaths with
vehicle access and car parking etc.

We have visually inspected the 1000L Grease Trap product which are produced from a single
closed end 1m3 detention tank module with a standard inlet, outlet and venting pipes as well as
fully welded internal plastic baffles. We are satisfied that this product is able to perform as the
above tested detention tanks for the intended in-ground use subject to a medium vehicle traffic
loading or less. Please note that the riser chamber and cover grille shall be specifically engineer
designed on a project by project basis to withstand the expected gravity loadings specific to that
site.
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Photo 2 - view of the tank from above during the compaction process
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Photo 3 - view of the tanks loaded with the water tanks prior to filling to achieve the required
load

Photo 4 - view of the tanks loaded with the water tanks after filling to achieve the required load
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