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Investigative report

Determination of the water-permeability and water storage capacity of TTE systems with
paving filling and grass cover.
Summary

Client:: Fa. Hiibner-Lee, Gewerbestr. 1, 87752 Holzgiinz, GERMANY
Service provider: LWG [Federal State Institute for Viticulture and Horticulture], Wiirzburg /
Veitshochheim, Landscape Maintenance division, 97209 Veitshochheim, GERMANY

Introduction

The object of the investigation commissioned here was the determination of the seepage levels or
water-permeability and water storage capacity of TTE grid elements with paving filling and TTE
grid elements suitable for grass growth, the cells being filled with topsoil materials of soil group 2
based on DIN 18915, in a container trial under defined laboratory conditions. In addition dimensional
calculations were carried out for two sites - Wiirzburg / Veitshdchheim and Kempten — based on
DWA-A138, taking into account the foundation soil in the given case.

Structure and execution of test
By way of a structural scheme, the following two variants were selected:

Structural variant, Struptural variant I: secondary Structural variant .H; parkﬁng place
with envisaged use road/driveway for passenger vehicles | for passenger Vehlcleg sulta}ble for
(“paving variant™) grass cover (“topsoil variant™)
TTE grid elements with cell filling
Covering layer TTE grid elements consisting of 50% volume topsoil
with paving filling substrate (soil group 2) and

50% volume unwashed sand

Substrate consisting of 80%
Levelling layer / bedding Stone grit 2/5 volume stone grit 2/5 and 20%
volume topsoil (soil group 2)

Table 1: Structural variants under investigation

The selected structural variants were created in the test containers by LWG’s professional staff

in an appropriate manner. All the constituent substances and soil materials were subjected to prior
testing at LWG’s soil laboratory with reference to the relevant physical parameters for the question
under investigation. Infiltration tests were carried out to determine the permeability and the water
storage capacity of the superstructural variants described above.

Summary of the results of the readings and assessment

Parameters Variant [ Version II
Degree of compression D__ 95 % 92 %
of the bedding ° ’
Storage coefficient of the
superstructure with levelling layer 0,3032 0,3672

of ca. 3 cm (container reading)

Storage coefficient of the

superstructure with 3 cm 0,2876 0,3505
levelling layer (calculated)
Permeability value k, 3,28 * 10” m/s 3,12 * 10”° m/s
Absorbable rainfall 328000 I/s * ha 31200 I/s * ha

Table 2: Results of the readings
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The results demonstrate a high performance capability in the tested superstructural variants,

with a kf value of 3.28 * 102 m/s in the “paving variant” and 3.12 * 102 m/s in the “topsoil
variant”. The maximum water storage capacity may be derived from the porous volume or the
cavity available for storage — with a levelling layer of around 5 cm: paving variant 30.32%;
topsoil variant 36.72%; with a 3 cm levelling layer (calculated): paving variant 28.76% and
topsoil variant 35.05%. The readings were taken with the materials in freshly installed condition,
not having been subjected to the stresses of use. In accordance with the FSGV reference sheet,
for traffic areas of structural classes V and VI the permeability of the entire superstructure or
ground cover is required to have a k, value of 5.4 * 10° m/s. In accordance with the FLL
guidelines for the planning, execution and maintenance of areas of paving suitable for grass
growth and slab linings a water storage capacity of > 30% of volume is required. The seepage
level however will be determined to a significant degree by the foundation soil. Consequently

for the Veitshchheim and Holzgiinz sites a calculation was carried out, following DWA-A 138.
The comparative calculation is based on the assumption of heavy precipitation lasting 15 minutes
or measured rainfall D with a statistical repetitive frequency of T =5 years, i.e. the definitive
level of measured rainfall for ground drainage based on DIN 1986-2, 03-1995 edition. The
permeability coefficient that applies, for the foundation soil of both sites (clay soil in both cases),
is a value of 1 * 107 m/s. The calculations were designed to demonstrate the performance capability
of the structural methods under investigation, based on the use of TTE grid elements, taking

into account the nature of the foundation soil, but without any inflow from adjoining areas.

The basis of measurement for both sites was a heavy precipitation level of 16.6 mm. The storage
capacity of the superstructure in both variants considerably exceeds the definitive level of
precipitation taken as a standard. Subsequent calculation shows that in the given conditions the
superstructure of the “paving variant” with a 5 cm levelling layer would be able to absorb about
double the amount of precipitation, and the “topsoil variant” almost 2.5 times the amount of
precipitation, that with a duration level of 15 minutes and 5-year probability. With a levelling
layer of just 3 cm, the “paving variant” can absorb around 1.5 times and the “topsoil variant”
around 1.8 times the amount of measured rainfall.

Veitshochheim, dated the 13 Feb. 2006

Joc
aintenance Division  Responsible officer

Service address

Bayerische Landesanstalt fiir Weinbau und Gartenbau

[Bavarian Federal State Institute for Viticulture and Horticulture]
Abteilung Landespflege [Landscape Maintenance division]

An der Steige 15,

97209 Veitshochheim, GERMANY



References: the TTE® system as used throughout Europe

A small selection of more than 4000 users in Europe, covering a total area in excess of 1,000,000 square metres

300 m? golf drlvmg range,
Kobernausserwald Golf Club,
A-4242 St. Johann a. W.,,
AUSTRIA

3000 m? grass-covered cus-
tomer car park, Migros Aare /
Obi, CH-3302 Moosseedorf,
SWITZERLAND

et

1800 m? grass-covered visitors’ 1500 m2 riding school,
car park, Marta Mébelmuseum FINCA SON REUS,
[Marta Furniture Museum], ES-07210 Algqida, Mallorca,

D-32049 Herford, GERMANY SPAIN

4000 m? riding school, 800 m? car park, Sportwelt

Bartlgut, Rosbach [Rosbach Sports
A-4910 Neuhofen im Innkreis, World], D-61191 Rosbach,
AUSTRIA GERMANY

1350 m? riding school /
paddock, Haras de la Cense,
F-78730 Rochefort,

FRANCE

300 m? clients’ car park,
Hotel Arabella,
D-61231 Bad Nauheim,
GERMANY

850 m? beach volleyball field,
Altenmarkt town council,
A-5541 Altenmarki/Pongau,
AUSTRIA

20,000 m? rehabilitation of
automobile logistics area,
D-5309 Zolpich,
GERMANY

10,000 m? car park, 240 m? anchored lawn areaq,

us Army, Golf de Bondues,
D- 83038 Bad Aibling, F-59910 Bondues,
GERMANY FRANCE

i =3
5500 m? indoor areas ond
parking spaces, Gartencenter
Lick [Lick Garden Centre],
D-61169 Friedberg, GERMANY

360 m? mountain road,
Lake Lucerne,
CH-6354 Vitznau,
SWITZERLAND

1600 m? grass-covered car
park, Schenken beach resort,
CH-6214 Schenken,
SWITZERLAND

7000 m? park paths and
enclosure ground sealing,
Allwetterzoo Minster [Mns-
ter Open Air Zoo], D 41861
Minster, GERMAN

630 m? fire station access, Uni-

5000 m? mobile events area,

Beef Fest, Klink Disseldorf [Dusseldorf
CH-8706 Meilen, University Clinic], D-40225
SWITZERLAND Dusseldorf, GERMANY

1475 m? storage area, DB
Ortsgiteranlage Pasing [Ger-
man Rail Local Goods Facility,
Pasing], D-81241 Minchen-
Pasing, GERMANY

625 m? grass-covered car
park, Arnheim Technical
College, NL-6826 Arnheim,
NETHERLANDS

24,000 m? grass-covered car
park, ice stadium,

RUS Moscow-Krilatskoye,
RUSSIA

2700 m? grass-covered car
parking spaces, Autohaus
Rasch [Rasch Autos], D-82256
Firstenfeldbruck, GERMANY

[1]

41,000 m2 riding schools, Bitsa

Olympic Riding Stables,

RUS-117303 Moscow,

RUSSIA 27

600 m? heavy goods traffic
area, Road Traffic Department,
DK-8700 Horsens,

DENMARK



®
TT E SYSTEM

Separating, bearing and drainining

Fire station access drives and
service paths

Exercise areas for horses and zoo
animals

Ecological parking spaces and
outdoor facilities

The versatile
uses of the
TTE -system

Farm roads and field tracks

TTE® and its european partners:

|

— (A) Austria:

ZAHRER GmbH & Co KG,

Contact-Person: Herr Gurtner

no. 60, A-4974 Ort im Innkreis, AUSTRIA
Telephone: +43 (0)7751-8925-25, Fox: -8925-16
Mobile: 0664-3450644

e-mail: info@zahrer.at, www.zahrer.at

H (CH) Switzerland:

KELLER Bodensysteme GmbH [KELLER Ground Systems & Co. Lid.]
Rebberghof, CH-5330 Zurzach, SWITZERLAND

Telephone: +41 (0)56-249 3473, Fax: -249 0181

e-mail: info@keller-bodensysteme.ch
www.keller-bodensysteme.ch

www.huebner-lee.de

HUBNER-LEE

Gewerbestrasse 1, D-87752 Holzginz-Schwaighausen

Telephone: +49 (0)8393-9229-0, Telefax: +49 (0)8393-9229-22, e-mail: info@huebner-lee.de
For online instructions on how to reach us, go to: www.huebner-lee.de/de/wegbeschreibung.php

B
S
il

Rehabilitation based on structural additions
to passenger vehicle logistics areas

L.
Landing strips for light aircraft

(DK) Denmark:
SKANDINAVISK BYGGEPLAST
DK-8600 Silkeborg, DENMARK

(F) France:
02D sarl
F-59110 La Madeleine, FRANCE

(RU) Russia:
SPN System LOGINOF
RUS-105318 Moscow, RUSSIA

(UK) United Kingdom
PG Horticulture Limited
GB-IP23 7HU Eye, Suffolk, UK

Design: www.mark-up.de






