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Pile guidance

When driving sealed piles, it is essential that
they are correctly guided to prevent them
getting out of plumb (tilting forward, back or
to one side). Corrective measures must not
cause any narrowing of the interlock slot con-
taining the profiled seal. On this subject, you
can find information in DIN EN 12063 and in
EAU, E 118.

Driving direction

When using sealed piles, the driving direc-
tion must be defined before driving. When
setting the double piles on site, care must
be taken to ensure

+ on LARSSEN piles that the free interlock is
driven first and the interlock with the seal-
ant is threaded;

+ on HOESCH piles that the finger is driven
first and the sealed socket is threaded;

» on lightweight sections that the free inter-
lock is driven first and the interlock with
the sealant is threaded.

piles tilting
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seal

For threading, the pile must therefore be
positioned so that the unsealed interlock is
pointing in the driving direction. The sealant
side is indicated by a colored dot on the pile
head. Normally sheet piles should be driven
in sequence, but staggered installation is
also a possibility. The method should be
chosen on the basis of the overall driving
conditions.
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Watertight and environmentally compatible.

Bitumen-based interlock sealants.

The water-permeability of interlocks can be reduced considerably with bitumen-

based materials. There are two options here, depending on the type of driving:

The SIRO 88 system and a bitumen-based grout. Both materials can be applied

either in the factory or on site.

For vibratory driving, SIRO 88 hot-poured
sealant has proven ideal. For percussive
driving, a bitumen-based grout is advisable.
Factory-applied, both systems consist of a
pasty sealant in the driving interlock and a
poured sealant in the prefabricated middle
interlock. Since the materials adhere well to
the steel surface, there is no need to precoat
the interlocks with primers. Certificates are
available that testify to the environmental
compatibility of these sealants.

Material properties of SIRO 88

SIRO 88 is a bitumen/elastomer hot-poured
sealant. After application and cooling, this
material may be anything from soft to stiff,
depending on the ambient temperature,
and displays excellent adhesion to the steel
surface.

driving direction — g

Material properties of bitumen grout

The sealant employed is a malleable bitu-
men grout which can be used to fill and seal
interlocks on steel sheet piling. This bitumen
grout displays good adhesion in the inter-
lock slot and is able to withstand the forces
of acceleration arising during the driving
process. It retains its deformability even at
low temperatures and the material can be
used on site at temperatures down to -20°C.

A study by the Gelsenkirchen Hygiene
Institute has found that, as lubricants and
sealants for sheet piling interlocks, this bitu-
men grout and SIRO 88 can be used without
reservation in drinking water protection
areas.

middle interlock

Product data for SIRO 88

Base: bitumen
Colour: black
Pouring temperature: max. 180°C
Melting temperature: max. 200°C
Flash point: 250°C
Water solubility: none
Product data for bitumen grout
4 1\
Base: bitumen
Colour: black
Consistency: pasty
Density: approx. 1.0 kg/dm?®
Application: putty knife, jointing iron
Flash point: approx. 36°C
Temperature resistance: up to 90°C
Water solubility: none
. J
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Graded solutions.

Other sealing methods and installation instructions.

Depending on the requirements of the project, other

Please refer to the information about

application on site on page 53.

sealing and installation methods may be employed. It

is therefore essential to carry out a thorough inspection

and choose the appropriate methods in advance.

For interlock joints which require
sealing after the sheet piling
has been driven, a number of
processes are available:

« If absolute tightness is not
required, it is possible after
driving to seal the interlock
joints with wooden wedges
(swelling effect) or with rubber
or plastic cords, for example.

« If absolute water-tightness is
demanded, welding is the only
solution. In general, this only
concerns the threading inter-
locks, since interlocks created
in the factory can be welded
tight before driving.

It is important to note that the
joint can only be welded if it is
dry and clean. The weld must be
applied on the side of the sheet
piling facing the base of the
structure to be erected. Water-
carrying joints can be covered
with a flat or sectional steel
element which is fillet-welded to
the sheet piling.

Water ingression into an excavation:
comparison between interpile sheeting with groundwater
lowering and steel piling with differing sealing systems.

Setting the piles

Due to the increased interlock
friction, the pile’s own weight
will not be enough to drive it to
the required depth in all cases.
For this reason, suitable driving
equipment must be kept on site.
We supply a specially fabricated
starter weight, which requires a
carrier with free-fall equipment.

Effects of high temperatures
Welding work near seals or seal-
ants can be expected to have an
adverse localized effect on these
sealing materials. If subsequent
welding cannot be avoided,
resealing will be necessary.

75.00 m

excavation floor

Flame cutting

If sheet piles with the HOESCH
interlock sealing system have
to be cut or straightened on site
with flame-cutting apparatus,
the interlock of the driven pile
must be beveled by grinding
before attempting to install

the next pile. Without this prior
treatment of the interlock, the
seal may be damaged during
threading. It is also important
to check whether the bitumen-
based sealants are flammable.
If necessary, they must be cooled
with water. Fire extinguishers
should be kept available on site.




Spot-on selection.

Selection criteria for the appropriate interlock seal.

Which interlock seal is suitable for which project? This question has to be

asked anew for each project, with the answer depending on the project

requirements and structural parameters. We supply you with the information

you need in order to choose the system that suits you best.

Let us take an example. A vertical wall of
sheet piling is to be driven to a depth of
10.5 m to contain a polluted site. Studies
have shown that the soil is contaminated
with chlorinated dioxins and furans, chlo-
robenzenes, chlorophenols, oils, mineral
oils, polycyclic aromatics, and aliphatic
and aromatic solvents.

This means that the wall has to be resistant

to all of the above-mentioned contaminants.

The required permeability is k < 1.0 x 10
m/s with a notional thickness of d = 60 cm.
In view of the quality requirements, only
factory-sealed sheet piles are to be permit-
ted. The required section modulus is Wy >
1100 cm3/m.

Canal locks, Magdeburg

Stormwater tank, Diusseldorf Lorick

The suitable sealing system is selected on
the basis of the following parameters:

Tightness
The required interlock seepage resistance
piserf.p <kxb/d

Column 5 of the table on page 54 shows that
to achieve the equivalent of a 60 cm thick
membrane wall where k < 1.0 x 10° [m/s],
the minimum requirement is for single piles
with the HOESCH interlock sealing system in
the threading interlock, the decisive element
width being > 0.50 m. For structural rea-
sons, the section modulus required for this
example must be > 1100 cm3/m.

Retaining wall, Essen



The adjacent calculation models have been drawn up on the basis of DIN EN 12063:

Seepage resistance p

a@) xy

p= A@) [m/s]

Seepage rate Q

The seepage rate Q through an
interlock can be calculated as follows:

Ah+h Ah+h

Q ={q(z)xdz= (p/Y)xopr(Z)xd

where:

q(z) = discharge rate over time related
to interlock length [m®/mxs]

y = specific gravity of fluid [kN/m°]

Ap(z) = water pressure [kN/m?]

Q S p X Ah X (0,5 X Ah + h) [m3/5 X |0Ck] = groundwater retainer
T 1T T T 1T 1771
I sheet piling

To allow tightness comparison with
diaphragm walls of grouted curtain
walls, it is possible to use the water where:
permeability coefficient k in accor- _ _ K x Ap(z) . Q= measured water flow rate [m?/s]
dance with DIN EN 18130 part 1 for k= = A [m/s] S i A [m¥/s] i = hydraulic gradient [
soils (porous media). A= cross sectional area, wall area [m?]
By observing these basic correlations
and taking into account the decisive
quantity of sheet piling interlocks per K Ap(Z) k—x Ap(Z) where:
m? of wall area, the following correla- Y x d Y x b d=thickness of diaphragm wall [m]
tion results with a constant seapage b= npile width or element width [m]
rate Q: k

d

The sections listed in the following table can thus be selected:

Section Decisive comparable k Tightness Resistance
element width with a 60 cm wide requirements requirements
membrane wall met met
cm¥/m m m/s

E HOESCH 1205 1140 0.575 1.9x 101 yes yes

E LARSSEN 605 K 2030 0.6 1.8x101° yes yes

D LARSSEN 603 1200 1.2 9.0x 101 yes yes

D LARSSEN 703 1210 1.4 7.7x 101 yes yes

For economic reasons, the LARSSEN 703 section is selected.

Its tightness thus equates to that of a 60 cm wide membrane wall
with a k value of 7.7 x 10-"* m/s or, if an 80 cm thick membrane
wall is selected, a k value of 1.0 x 10-* m/s. By comparison, a
slurry wall, because of its reduced thickness, would require a k
value of 1.0 x 10" m/s to match the tightness of the sheet piling.

Contamination resistance

When selecting a suitable interlock sealing system to contain a
contaminated site, it is important to ensure not only the required
tightness but also resistance to the contaminants involved. Conven-
tional bitumen-based sealants are not resistant to the hazardous
substances mentioned, such as aliphatic and aromatic solvents,
oils or mineral oils. By comparison, the HOESCH interlock sealing
system has been shown to resist these contaminants.



Comparable k values.

Sealing system Section Decisive Required k-value for a membrane wall
element width
narrow wall
b [m] [m/s] d=0.60m d=0.80m d=0.08m
LARSSEN 23-25 0.50 7.2x10% 9.6x10° 9.6x10°
Single piles with HOESCH 1105-2605 0.575 6.3x10® 8.3x108 8.3x10°
SIRO 88 filler LARSSEN 600-607n 0.60 6.0x 10 6.0x 10 8.0x 10+ 8.0x10°
in each interlock HOESCH 2607 0.70 ' 5.1x10% 6.9x 108 6.9 x 10
LARSSEN 716 0.70 5.1x10% 6.9x10% 6.9x10°
LARSSEN 720 0.75 4.8x 10 6.4x 10 6.4x 10
Double piles with LARSSEN 23-25 1.00 3.6x10° 4.8x10% 4.8x10°
SIRO 88 filler in the driving HOESCH 1105-2605 1.15 3.1x10% 4.2%x10° 4.2%10°
interlock and compound in LARSSEN 600-607n 1.20 , 3.0x10° 4.0x10 4.0x10°
the middle interlock HOESCH 2607 1.40 6.0x10° 5 6x10° 3.4x10° 3.4%10°
LARSSEN 716 1.40 2.6x10° 3.4x10° 3.4x10°
LARSSEN 720 1.50 2.4%x10° 3.2x10% 3.2x10°
Single piles with LARSSEN 23-25 0.50 2.2x 1010 2.9x 10710 2.9x 101
HOESCH interlock sealing HOESCH 1105-2605 0.575 1.9x 100 2.5x 1010 2.5x 101
system in each interlock LARSSEN 600-607n 0.60 o Llsxio™ 2.4x10% 2.4x10%
HOESCH 2607 0.70 1.8x 10 1.5x 1010 2.1x10% 2.1x10"
LARSSEN 716 0.70 1.5x 1010 2.1x 1010 2.1x 101
LARSSEN 720 0.75 1.4x 1010 1.9x 1010 1.9x 101
Double piles with HOESCH LARSSEN 23-25 1.00 1.1x 1010 1.4x 1010 1.4x 10
interlock sealing systeminthe  HOESCH 1105-2605 1.15 9.4x 101 1.3x 1010 1.3x 101
threading interlock and injected | ARSSEN 600-607n 1.20 9.0x 101 1.2 x 1010 1.2 x 101
sealant in the middle interlocks  HoESCH 2607 1.40 1.8x107 5 g 1.0x 1010 1.0x 101
LARSSEN 716 1.40 7.7x 101 1.0x 1010 1.0x 101
LARSSEN 720 1.50 7.2x 101 9.6x 101! 9.6 x 1012
Triple piles with HOESCH LARSSEN 23-25 1.50 7.2x101 9.6x 10 9.6 x 1012
interlock sealing system in the LARSSEN 600-607n 1.80 6.0x 101 8.0x 101 8.0x 1022
threading interlock and injected | ARSSEN 716 2.10 18x10% 51y 101 6.9x 10! 6.9 x 10
sealant in the middle interlocks LARSSEN 720 295 4.8% 1011 6.4 x 1011 6.4 x 1012

Decisive element No. of interlocks Ingression Reduction in
width for double pile possible with into excavation water quantity
LARSSEN 23 restricted seepage to be pumped
[m/s] [m] [I7s] [%] [%]
Groundwater lowering with interpile sheeting ~115 100 +
8x 10
Sheet piling with interlock sealing *” xkground/b 0.5 900 ~41 36 64

Sheet piling with site-applied interlock
filler SIRO 88 in each interlock 6x108 0.5 900 ~3.1 3 97

Sheet piling with factory applied interlock fillers
SIRO 88 in the driving interlock and compound
in the middle interlock 6x10% 1 450 ~1.5 1.3 99

Sheet piling in the HOESCH interlock sealing
system in the threading interlock and injected
sealant in the middle interlock 1.8x 1010 1 450 ~0.005 0.004 99.9

The footnotes are explained on the rear flap (see last page).



Different systems, same high quality.

Instructions on the application of SIRO 88 and
bitumen-based grout.

Application of SIRO 88 poured sealant
During transport and interim storage, lay

the sections with the filled interlock face-up.

In prolonged sunshine, cover the sections
to prevent them from heating up.

The interlocks and interlock gaps must

be dry, clean and free of oil and grease.
Remove contamination with a rotating wire
brush and dry wet section interlocks with a
torch. Immediately before pouring, remove
dust by blowing with condensation-free
compressed air.

During filling, lay the sections horizontally
in order to achieve a uniform filling level.
Immediately suspend pouring in the event
of rain.

The greater the care you take during application, the
better the materials perform. This applies just as much to
hot-poured SIRO 88 sealant as to bitumen-based grout.
The following instructions for application and pile driving
have proven useful in practice.

Use only as much SIRO 88 sealant as you 4
can process on a single day. The reason
for this is that repeated heating modifies
the material’s properties. Heat the material
in a double-walled, indirectly heated and
thermostatically controlled container. To
prevent overheating, keep the molten
sealant moving by stirring.

Rate of usage
Approx. 250 to 450 g SIRO 88
per meter of interlock.

Available types
SIRO 88 is supplied in 22 kg packs,
and SIRO 88 P in 30 kg packs.

In ambient temperatures of below 5°C,

add improving agent SIRO 88 P to SIRO 88
sealant. Per block of SIRO 88, uniformly mix
3 kg of SIRO 88 P with a mechanical paddle
mixer until a homogeneous consistency is
obtained — and for a period of at least three
minutes.

For best results, please observe the
following temperatures:

* Melting temperature: max. 200°C

* Pouring temperature: approx. 180°C
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Application of bitumen-based grout

The interlocks and interlock gaps must be
dry, clean and free of oil and grease. Remove
any contamination by mechanical brushing.
Dry wet section interlocks with a torch.
Immediately before application, remove dust
by blowing with condensation-free com-
pressed air.

Insert the bitumen-based grout in the inter-
lock gap with an appropriate tool. During
transport and interim storage, lay the
sections with the filled interlock opening
face-up.

Rate of usage
Approx. 400 to 500 g bitumen-based
grout per meter of interlock.

Available types
The bitumen-based grout is supplied
in 30 kg packs.

Instructions for pile driving

Decide on the direction of driving for filled
sections at the planning stage. Sheet piling
filled with SIRO 88 should be preferably
driven with a vibrator, while sheet piling
filled with bitumen-based grout should be
percussively driven.

When setting the double sections on site,

care must be taken to ensure

» on LARSSEN sections that the filled
interlock is driven first and the free
interlock is threaded;

 on HOESCH sections — contrary to the
usual procedure — that the filled socket is
driven first and the finger is threaded;

* on lightweight sections that the filled
interlock is driven first and the free
interlock is threaded.

For threading, turn the section so that the
filled interlock is pointing in the direction of
driving. The sealant side on factory-filled
sheet piles is indicated by a colored dot on
the pile head.

Take care that the sections are driven
plumb and flush. During vibratory driving,
the frictional heat arising in the threaded
interlock may cause some of the sealant
to flow out of the visible region of the
interlocks and burn.

In such instances, the following remedies
are recommended:

* Cooling the interlocks with water

* Using a more powerful vibrator
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To enhance the durability of sheet piles and hence to increase

the success of your project, two forms of corrosion protection

are available: Coating and hot-dip galvanizing.

Coating

The choice of coating system depends on
the expected stressing and the required
service life (see DIN EN ISO 12944). To
cope with the severe stressing to which
sheet piling is usually exposed, epoxy resin
or polyurethane coatings are applied in most
cases. They are also compatible with the
HOESCH interlock seal system.

The high strength of these systems permits
complete coating in the factory because, if
correctly handled, no damage during trans-
port or installation is to be expected. A factory
coating is also advisable for environmental
reasons, as this eliminates problems asso-
ciated with grinding dust and overspray on
the project site. To prevent rust stains on the
coated sections, any existing interlock gaps
must be grouted on site.

The coating of section interlocks filled

with bitumen-based materials is not recom-
mended, as during threading some of the
material will be squeezed out of the interlock
chamber and soil the wall of sheet piling.
Subsequent cleaning of these areas is
complicated and expensive.

Hot-dip galvanizing

Hot-dip galvanizing is another method of
corrosion protection and is also compatible
with the HOESCH interlock seal system.

It can also be combined with coatings
(duplex system) to yield synergies. The
requirements of DIN EN I1ISO1461 must be
observed. Before hot-dip galvanizing, a
steel analysis must be carried out in order
to determine the surface quality. Special
marking is also necessary. Notice should
therefore be given of the intention to have
the piles hot-dip galvanized before the start
of rolling. Like coating, hot-dip galvanizing
is not recommended if the interlock has
been filled with bitumen-based materials.




Terms of delivery, steel grades.

Terms of delivery
Hot rolled steel piles are supplied
according to DIN EN 10248.

Cold rolled sheet piles can be supplied in
steel grade S 275 JR to DIN EN 10249-1.

Steel grades

The steel grades used for our hot rolled
steel piles comply with DIN EN 10248-1.

On request, steels complying with DIN EN
10025 (structural steels), DIN EN 10155
(weather-resistant) or other standard specifi-
cations can also be supplied.

High-strength weldable sheet piling
steels with a minimum yield point of up
to 500 N/mm? can be supplied according
to works standards.

Steel grades for sheet piling
Steel grades for sheet piling to DIN EN 10248-1

Steel grade Tensile strength  Minimum Minimum
yield point elongation

N/mm? N/mm? %

S 240 GP 340 240 26

S 270 GP 410 270 24

S 320 GP 440 320 23

S 355 GP 480 355 22

S390GP™® 490 390 20

S 430 GP® 510 430 19

The footnotes are explained on the rear flap (see last page).

Higher-strength weldable sheet piling steels to works
standards

Steel grade Tensile strength  Minimum Minimum
yield point elongation
Standardized steel materials for PEINE sections
e N N/mm? N/mm? %
Steel grades Standard
General structural steels ~ EN 10025 St Sp 460 550 460 17
Fine-grain structural steels EN 10113 St Sp 500 590 500 16
Weather-resistant steels ~ EN 10155
Sheet piling steels EN 10248
Special steels of PT materials standard
the PT series Special works steels with . .
m‘i)nimum yield points of Steel grade for cold rolled trench sheeting and light-
355 to 460 N/mm? weight sections to DIN EN 10249-1
Other steels available E.g. BS, NF, ASTM, JIS,
on request CSAG, GOST, UNI Steel grade Tensile strength  Minimum Minimum
All section dimensions can be supplied to conventional yield point EIongat'on
national and international standards and, if necessary,
to customer specification.
N/mm? N/mm? %
\A selection can be found in the table on steel grades. ) S 275 JR 410 275 29
Extract from the deviation limits and dimensional tolerances for hot-rolled Extract from the deviation limits and dimensional tolerances for cold-rolled
sheet piles made of unalloyed steels to DIN EN 10 248-2 sheet piles made of unalloyed steels to DIN EN 10 249-2
1\
Wall thickness t: up to 8.5 mm =+ 0.5 mm; over 8.5 mm =+ 6% t Wall thickness for From 4.0 to 5.0 mm = + 0.24 mm;
of U-sections: s:upto8.5mm=-0.5mm;over 8.5mm=-6%s" nominal widths From 5.0 to 6.0 mm =+ 0.26 mm;
) up to 1200 mm: From 6.0 to 8.0 mm = + 0.29 mm
Wall thickness of
Z-sections and straight- Wall thickness for From 4.0 to 5.0 mm = + 0.26 mm;
web sections: t,s:upto 8.5 mm=+0.5mm; over 8.5 mm=+6%s, t nominal widths from ~ From 5.0 to 6.0 mm =+ 0.28 mm;
Section width: Single section + 2%, double section + 3% 1200 to 1500 mm: From 6.0t0 8.0 mm =+ 0.0 mm
) . ) ) o . o
Section length: Pile length is permitted to deviate by + 200 mm from the Section width: Single section + 2%, double section + 3%
ordered length. Section length: Pile length is permitted to deviate by + 50 mm from
Height of U-sections: Up to 200 mm = + 4 mm; over 200 mm =+ 5 mm the ordered length.
Height of Z-sections: Up to 200 mm = + 5 mm; over 200 to 300 mm =+ 6 mm; Section height: Up o 200 mm, section height = + 4 mm
over 300 mm =+ 7 mm Weight: The difference between the arithmetic weight
Weight: The difference between the arithmetic weight (as given in the (as given in the table O.f sections) and actual weight of
: . ) . the total consignment is max. + 7%.
table of sections) and actual weight of the total consignment is
max. + 5%.
(. AN

*The positive deviation from the limits is usually a matter for the manufacturer’s discretion. When an order is placed, a positive deviation from the limits
can be agreed. In this case, the following values should be chosen: +0.5 mm for s < 8.5 mm and +6% for s where s > 8.5 mm.



A firm hold.

Interlock designs.

Sheet piling interlocks have the task of joining steel sheet piles to create
continuous walls and provide a firm hold. A variety of interlock types have
evolved, each of which offers different technical possibilities.

What they have in common is that they
provide sufficient play so that they can

be smoothly joined together and are at the
same time capable of taking up the com-
pressive, tensile and shear forces to which
the wall is exposed. LARSSEN, HOESCH
and straight-web sections have different
specific interlock designs.

Interlock designs

LARSSEN section
Interlock design to DIN EN 10248-2
and E 67 of EAU 2004

LARSSEN 43, 430

Interlock design to DIN EN 10248-2 W
and E 67 of EAU 2004

HOESCH section

(LARSSEN interlock) v

Interlock design to DIN EN 10248-2
and E 67 of EAU 2004

HOESCH section

(Finger-and-socket interlock) wl ’
Interlock design to DIN EN 10248-2

and E 67 of EAU 2004

PEINE locking bar/
PEINE sheet piling h
Interlock design to DIN EN 10248-2

and E 67 of EAU 2004

UNION straight-web section
Interlock design to DIN EN 10248-2
and E 67 of EAU 2004

Lightweight section KL
Interlock design to DIN EN 10249-2 ‘




Special requirements and unexpected developments may arise in any project.

We provide effective customized services for all eventualities.

Anchors and accessories

We supply all the necessary

anchoring/tying elements and

accessories from a single

source. The range includes

* Anchors and anchor parts

* Anchor connecting elements

« Waling and waling fastenings

* Sheet pile beams

* Recesses, ladders and
handrails

* Bollards

« Special components

1800

Jf_y’ N

Starter weight

Knife-edge bearing

The HOESCH system approved
by the Institute of Construction
Technology discharges static
and dynamic vertical loads
directly, i.e. without any inter-
mediate structures, from the
reinforced concrete bearing to
the sheet piling section.

Starter weight

Ideal for overcoming friction
resistance when threading piles
into the interlock. The starter
weight is recommended:

 when threading pile sections
into trenches supported with
liquid suspensions

« for retaining walls with
HOESCH interlock sealing
systems

* when setting panel sections
for hydraulic pressing.

Suspended freely from a crane,
the starter weight can also

be used as a drop hammer for
gentle pile-driving.

Signal transmitter

When soil conditions are
difficult, this system facilitates
a continuous interlock down to
the final depth. Attached to the
foot of the pile being threaded
and resistant to driving forces,
the device immediately indicates
any breach of the interlock, so
that the necessary action can
be taken in good time.

Driving caps

Whatever the driving cap —
single, double, triple or quad —
we supply them with standard
wooden linings or with nested
steel/plastic linings for heavy
driving jobs.

Vibration forecasts

The sinking of piles by driving or
vibration causes noise and vibra-
tion in the ground. So that any
environmentally harmful effects
can be identified in advance, we
can issue forecasts.



