
INSTALLATION MANUAL

GERMAN INNOVATION

SL RACK 
GROUND MOUNT SYSTEMS

Product	 SL Rack Purlin System

Type	� Single-Post System 
Dual-Post System

Single-Post  
System

Dual-Post 
System



2 SL Rack GmbH  |  Münchener Straße 1  |  D-83527 Haag i. OB  |  Phone: +49 8072 3767-0  |  sales@sl-rack.com  |  www.sl-rack.com

TABLE OF CONTENTS

1.	 IMPORTANT BASIC INFORMATION� 4
1.1	 Safety instructions������������������������������������������������������������������������������������������������������������������������������������ 4
1.2	 Occupational safety ��������������������������������������������������������������������������������������������������������������������������������� 4

2.	 SAFETY INSTRUCTIONS� 6
2.1.	 Convention for safety instructions����������������������������������������������������������������������������������������������������������� 6
2.2.	 Emergency Response������������������������������������������������������������������������������������������������������������������������������� 7

3.	 WARRANTY AND LIABALITY� 8

4.	 PREREQUISTIES FOR SYSTEM DESIGN & INSTALLATION� 9
4.1.	 Information required for project design�������������������������������������������������������������������������������������������������� 9
4.1.1.	 Local conditions:�������������������������������������������������������������������������������������������������������������������������������������� 9
4.1.2.	 Environmental conditions:����������������������������������������������������������������������������������������������������������������������� 9
4.2.	 Ambient conditions:������������������������������������������������������������������������������������������������������������������������������� 10
4.3.	 Local and environmental conditions:����������������������������������������������������������������������������������������������������� 10
4.3.1.	 Terrain���������������������������������������������������������������������������������������������������������������������������������������������������� 10
4.3.2.	 Compensating for variations in ground level����������������������������������������������������������������������������������������� 10
4.4.	 Protective fencing���������������������������������������������������������������������������������������������������������������������������������� 11
4.5.	 Cables in the ground and non-load-bearing soil������������������������������������������������������������������������������������ 11

5.	 SYSTEM DESIGN� 12

6.	 DELIVERY� 13
6.1.	 Module-bearing components���������������������������������������������������������������������������������������������������������������� 13
6.2.	 Connecting components������������������������������������������������������������������������������������������������������������������������ 14
6.3.	 Installation��������������������������������������������������������������������������������������������������������������������������������������������� 15

7.	 TOOLS REQUIRED� 16
7.1.	 Measuring and positioning pile locations���������������������������������������������������������������������������������������������� 16
7.2.	 Ramming������������������������������������������������������������������������������������������������������������������������������������������������ 16
7.3.	 Rack assembly���������������������������������������������������������������������������������������������������������������������������������������� 16
7.4.	 Module installation�������������������������������������������������������������������������������������������������������������������������������� 16

8.	 TRANSPORT, LOADING AND UNLOADING� 17

9.	 RAMMING PILES� 19
9.1.	 Ensure timely preparation of ramming plans����������������������������������������������������������������������������������������� 19
9.2.	 Positioning���������������������������������������������������������������������������������������������������������������������������������������������� 19
9.3.	 Checking the pile driving head��������������������������������������������������������������������������������������������������������������� 19
9.4.	 Maintaining the required tolerances ����������������������������������������������������������������������������������������������������� 20
9.5.	 Installation of PVC piles�������������������������������������������������������������������������������������������������������������������������� 21
9.6.	 Installation with split pile����������������������������������������������������������������������������������������������������������������������� 23
9.6.1	 Installation with split pile – without pile connector������������������������������������������������������������������������������� 24
9.7.	 Installation with concrete foundations�������������������������������������������������������������������������������������������������� 25
9.8.	 Standard installation with piles�������������������������������������������������������������������������������������������������������������� 26
9.8.2.	 Priming the tops of the piles������������������������������������������������������������������������������������������������������������������ 26

mailto:sales%40sl-rack.com?subject=
https://shop.sl-rack.co.uk


3SL Rack GmbH  |  Münchener Straße 1  |  D-83527 Haag i. OB  |  Phone: +49 8072 3767-0  |  sales@sl-rack.com  |  www.sl-rack.com

TABLE OF CONTENTS

10.	 INSTALLATION� 28
10.1.	 Girder installation����������������������������������������������������������������������������������������������������������������������������������� 28
10.1.1	 Installation with diagonal bracing���������������������������������������������������������������������������������������������������������� 29
10.2.	 Purlin installation����������������������������������������������������������������������������������������������������������������������������������� 29
10.2.1	 Steel Purlin Connector SPFV 80 – 630 mm��������������������������������������������������������������������������������������������� 31
10.3.	 Installation with Purlin-Girder-Joint (optional) ������������������������������������������������������������������������������������� 32
10.3.1	 Installation with Stiffener in addition to Purlin-Girder-Joint ����������������������������������������������������������������� 34
10.4.	 Module installation from the top with purlin clamps Solo and Duo������������������������������������������������������ 36
10.5.	 Module installation from the bottom with Bottom Clamp�������������������������������������������������������������������� 37
10.6.	 Installation Adaptor for bifacial modules����������������������������������������������������������������������������������������������� 38

11.	 GROUNDING� 40
11.1	 Reasons for grounding �������������������������������������������������������������������������������������������������������������������������� 40
11.2.	 Including modules in system grounding������������������������������������������������������������������������������������������������� 40

12.	 SERVICE AND MAINTENANCE� 41
12.1.	 Safety instructions���������������������������������������������������������������������������������������������������������������������������������� 41
12.2.	 Operator’s obligations and Personnel’s obligations������������������������������������������������������������������������������� 42
12.2.1.	Operator’s obligations ��������������������������������������������������������������������������������������������������������������������������� 42
12.2.2.	Personnel’s obligations��������������������������������������������������������������������������������������������������������������������������� 42
12.3.	 Geologie������������������������������������������������������������������������������������������������������������������������������������������������� 42
12.3.1.	Prior to racking installation�������������������������������������������������������������������������������������������������������������������� 42
12.3.2.	During racking installation��������������������������������������������������������������������������������������������������������������������� 42
12.3.3.	Upon completion of the racking installation������������������������������������������������������������������������������������������ 43
12.4.	 Erosion��������������������������������������������������������������������������������������������������������������������������������������������������� 43
12.5.	 Signs of erosion�������������������������������������������������������������������������������������������������������������������������������������� 44
12.6.	 Mechanics of the construction��������������������������������������������������������������������������������������������������������������� 45
12.7.	 Corrosion������������������������������������������������������������������������������������������������������������������������������������������������ 45
12.8.	 Explanation of terms������������������������������������������������������������������������������������������������������������������������������ 46

13.	 DISMANTLING AND DISPOSAL� 48
13.1.	 General guidelines on dismantling��������������������������������������������������������������������������������������������������������� 48
13.2.	 Standards and legal framework������������������������������������������������������������������������������������������������������������� 48
13.3.	 Personal protective equipment (PPE)���������������������������������������������������������������������������������������������������� 48
13.4.	 Decomissioning of the system���������������������������������������������������������������������������������������������������������������� 49
13.5.	 General dismantling procedure ������������������������������������������������������������������������������������������������������������ 49
13.6.	 �Material separation and EWC (European Waste Catalogue, equivalent to AVV) codes������������������������� 51
13.7.	 Disposal�������������������������������������������������������������������������������������������������������������������������������������������������� 51
13.8.	 Documentation�������������������������������������������������������������������������������������������������������������������������������������� 51

14.	 INSPECTION REPORT� 52

15.	 COMPLEMENTARY DOCUMENTS� 56
15.1.	 Ramming plan���������������������������������������������������������������������������������������������������������������������������������������� 56
15.2.	 Drawings and layouts����������������������������������������������������������������������������������������������������������������������������� 56

mailto:sales%40sl-rack.com?subject=
https://shop.sl-rack.co.uk


4 SL Rack GmbH  |  Münchener Straße 1  |  D-83527 Haag i. OB  |  Phone: +49 8072 3767-0  |  sales@sl-rack.com  |  www.sl-rack.com

1. IMPORTANT BASIC INFORMATION

1.1	 Safety instructions

Before commencing any work, it is important to check the note of delivery to ensure that all required 
components are available. Please read these installation instructions carefully before starting the installa-
tion and take note that all work must only be carried out by qualified and knowledgeable personnel!
It is paramount to follow the module manufacturer’s installation instructions. Failure to observe the 
installation instructions, installation sequence and safety instructions, as well as the use of third-party 
components, will invalidate the manufacturer’s guarantee, warranty and liability. This also applies to 
the installation instructions of the module manufacturer.
SL Rack GmbH only supplies the components listed in the installation manual. Any additional components 
or fasteners required for installation must be checked for suitability by the client before installation.
The assembly and installation instructions, as well as the maintenance instructions, exclusively refer to the 
mechanical metal racking and its components supplied by SL Rack GmbH. Third-party components of 
the photovoltaic system, such as modules, cables, plug connectors, inverters, or connections to the wall 
are not covered by these installation and safety instructions. Warranty and liability claims against SL Rack 
GmbH are excluded for these components.

Manufacturer’s responsibilities

Den Hersteller trifft eine öffentlich-rechtliche Verantwortung aus dem Geräte- und Produktsicherheits-
gesetz (GPSG), nur sichere Anlagen auf den Markt zu bringen. Die Marktkontrolle führen die staatlichen 
Gewerbeaufsichtsämter der Länder durch. Soweit die Anlagen beim Inverkehrbringen nicht den 
Vorschriften entsprechen, steht der Gewerbeaufsicht das Recht von Beanstandungen zu. 
Die CE-Kennzeichnung ist Voraussetzung für das erstmalige Inverkehrbringen (oder Inbetriebnehmen) 
von Produkten, für die eine CE-Kennzeichnung gemäß nachfolgenden EU-Richtlinien gefordert ist, nämlich 
in allen Teilnehmerstaaten des Europäischen Wirtschaftsraumes (EWR). Der EWR umfasst die EU-Mit
gliedstaaten und die EFTA-Staaten mit Ausnahme der Schweiz. Damit ist beim Inverkehrbringen in der 
Schweiz die CE-Kennzeichnung nicht gefordert. Es gibt vielfach spezielle Konformitätskennzeichen, die 
CE-Kennzeichnung nach den EU-Richtlinien wird jedoch anerkannt.

1.2	 Occupational safety 

The contractor shall ensure that only qualified personnel work on the system
	▪ that has read and understood all relevant instructions and information for the respective activity  
in the installation manual

	▪ that is familiar with the basic regulations on occupational safety, accident prevention, and 
environmental protection.

	▪ that has been instructed in the safe handling of the system.

	▪ which is familiar with the symbols and resulting prevention measures.

For ease of reading, the generic masculine form is used throughout this manual. Unless otherwise stated, personal designations used in this 
installation and maintenance manual refer to all genders.
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1. IMPORTANT BASIC INFORMATION

Danger due to electric current

The system works with high voltage.
	▪ Never open electrical cabinets and terminal boxes unless you are a qualified electrician.

	▪ Always have a qualified electrician check that no voltage is present before you start working on 
or near any part of the electrical equipment.

The system’s solar modules generate electricity as soon as they are exposed to sunlight. Even modules 
that are not connected to a circuit generate voltage. A few percent of full sunlight is enough for the 
module to reach almost 100% voltage.

The safety symbols utilized in this installation manual are applicable at all times.

Warning!
Failure to observe the instructions may result in personal injury.

Warning!
Failure to follow the instructions may cause damage to the system.

Hazardous electrical voltage.
Potential hazard from high voltage.

Warning of obstacles and tripping hazards on the ground.

Warning of risk of fall.

Warning of cuts

This symbol precedes instructions and useful information.
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2. SAFETY INSTRUCTIONS

2.1.	 Convention for safety instructions

The system has been designed and built following a risk analysis. The harmonised standards to be 
complied with and other technical specifications have been carefully selected. The system is thus state 
of the art and guarantees maximum safety.

However, only by taking all the necessary measures can this safety be achieved 
in practice. The planning of these measures and the supervision of their imple-
mentation are the responsibility of the system operator.

In particular, the operator must ensure that

	▪ the system is only used for its intended purpose

	▪ the system is operated only in perfect working order and, in particular, safety 
equipment is regularly checked for proper operation

	▪ the necessary personal protective equipment is available and used by the 
operating, maintenance and repair personnel

	▪ the installation manual is always available at the location where the system 
is installed, in a complete and legible state, and in good condition

	▪ the system is operated, maintained and repaired only by suitably qualified 
and authorised personnel

	▪ that this personnel regularly instructed in all applicable health, safety and 
environmental matters and is familiar with the installation manual and in 
particular with the safety instructions contained therein

	▪ all safety and warning notices on the system must not be removed and 
kept legible.

Occupa�onal Health
and Safety Act

Accident preven�on
regula�ons

of the

Employers’ Liability
Insurance Associa�ons

Opera�ng instruc�ons

mailto:sales%40sl-rack.com?subject=
https://shop.sl-rack.co.uk


7SL Rack GmbH  |  Münchener Straße 1  |  D-83527 Haag i. OB  |  Phone: +49 8072 3767-0  |  sales@sl-rack.com  |  www.sl-rack.com

2. SAFETY INSTRUCTIONS

2.2.	 Emergency Response

A distinction must be made between an emergency in the system area which poses a risk to people 
present, e.g. pulling in, catching, spraying or electrical hazards, and a fire. 

In any case:

	▪ Switch off the system using the emergency shut-off button.

	▪ Get yourself and others to safety or rescue them.

	▪ Administer first aid

	▪ Report the fire, etc.

Quelle: www.vbg.de
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In principle, the installation company is responsible for the proper assembly and installation of the ground 
mount system.

Exclusions

Guarantee, warranty and liability claims for personal injury and property damage against the manu
facturer SL Rack GmbH are excluded if they are attributable to one or more of the following causes:

Non-observance of the assembly and installation instructions or the operating and maintenance 
instructions.

	▪ Non-intended use of the ground mount system.

	▪ Improper assembly, commissioning, maintenance or repair.

	▪ Operation with defective spare parts or equipment that has not been approved by the manufacturer.

	▪ Unauthorised structural modifications or alterations to the ground mount system.

	▪ Use of third-party components.

	▪ Neglect of the monitoring obligation.

	▪ Neglect or non-compliance with the specified maintenance and/or testing and inspection intervals.

Damage and consequential damage attributable to or caused by one or more of the above-mentioned 
causes shall be borne exclusively by the customer.

The assembly and installation instructions as well as the operating and maintenance instructions refer 
exclusively to the metal racking supplied by SL Rack GmbH.

Components of the photovoltaic system itself, such as modules, cable and plug connectors, inverters 
or electrical switch boxes are not included in these instructions and are therefore not covered by the 
warranty and liability of SL Rack GmbH.

Material damage to objects that are not part of the scope of delivery are excluded from any liability.

3. WARRANTY AND LIABALITY
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The ground mount system is customized to the respective location.

4.1.	 Information required for project design

4.1.1.	 Local conditions:

	▪ Clarify and determine the following points in full for project planning:

	– Parcel map with parcel number(s) and property boundaries.

	– Binding information on rights of way.

	– Binding information on underground obstructions (pipes, cables, etc.).

	– Information on typical weather and environmental conditions (wind, rain, snow, seismic 
events, etc.).

	– Geotechnical reports on the site topology and the composition of the soil.

	– The construction site must be accessible at all times with suitable means of transport  
(e.g. truck, telescopic loader, etc.) for installation, maintenance and repairs.

4.1.2.	 Environmental conditions:

	▪ For design purposes, indicate if extreme environmental conditions are anticipated:

	– Temperatures of –20° C or more than 45° C

	– Strong temperature fluctuations

	– Air humidity of less than 10 % or higher than 90 %

	– Large variations in temperature 

	– Humidity below 10 % or above 90 %

	– Harmful or flammable gases

	– Air with excessive dust, salt or metal particles

	– Exposure to impact or vibrations

	– Location exposed to direct strong solar radiation

	– Locations with chemical or oil spills

	▪ When designing the project, it should be stated whether the special environmental conditions 
listed below are to be expected. In this case, electrical and electronic components may need special 
protection.

	– Static electricity

	– Strong magnetic fields

	– Possibility of radioactivity

	– Proximity to power lines 

FOR SYSTEM DESIGN & INSTALLATION

4. PREREQUISTIES
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4.3.	 Local and environmental conditions:

	▪ Make sure that the data under point 5.1 “Information required for project design” has already 
been provided to the manufacturer SL Rack GmbH.

4.2.	 Ambient conditions:

The operator must ensure that the following requirements are met before installing the system.

4.3.1.	 Terrain

The ground mount system is designed for installation on almost level ground.
	▪ Check the terrain before starting the design.

	▪ If necessary, level the site using suitable construction machinery.

	▪ After levelling, consult a geologist to determine if compaction of the soil is required.

Allowable tolerances for the slope of the terrain 
The maximum slope of the terrain in an east-west direction 
is 5,7°. This results from the slope characteristics, the soil 
composition and the position of the rack, etc. 

The maximum slope in a north-south direction is 35° 
(guideline). 
With regard to static calculations, additional measures such 
as reinforcements might be necessary. 

In the case of steeper slopes, the possibility of local reinforcement must be considered on a case-by-case 
basis. This must be taken into consideration during system design.

4.3.2.	 Compensating for variations in ground level 

Differences in ground level can only be compensated to 
a limited extent by means of the pile foundations.

The embedment depth of the individual pile may deviate 
by ± 100 mm from the specifications in the system statics.

	▪ Clarify any major terrain deviations in advance.

These must be considered in the structural design.

Sketch: Embedment depth  
of the piles

FOR SYSTEM DESIGN & INSTALLATION

4. PREREQUISTIES
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4.4.	 Protective fencing

The system must be installed within the confines of a permanent protective fence.

This fence must meet the requirements of EN 953 and EN ISO 13857, and possibly also the corresponding 
insurance requirements.

The protective fence must reliably prevent unauthorised persons from entering the premises.

	▪ The fence panels must be made of solid, permanently impenetrable material.

	▪ The fence must have a height of at least 1.40 m.

	▪ The fence must be installed so as to maintain a minimum distance of 1.5 m from all moving parts.

	▪ Access gates shall have a lock.

4.5.	 Cables in the ground and non-load-bearing soil

Before starting the installation, the operator must arrange for the following:

	▪ A supervisor who ensures

	▪ that the site is inspected with the aid of underground section plans and

	▪ that the location of any underground cables or pipes and non-load-bearing soil is marked with paint or 
barriers.

FOR SYSTEM DESIGN & INSTALLATION

4. PREREQUISTIES
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Prior to delivery, SL Rack GmbH provides a layout drawing of each system.
This drawing shows the defined dimensions as well as the position and orientation of the individual 
components and fasteners.
All components are shown in various views. This allows you to assign all items with quantity and 
item numbers on the packing slip.

Sample
The dimensions of the rack drawing are for illustrative purposes only.

5. SYSTEM DESIGN
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A ground mount system is assembled on site from various components to form “racks”.
Note: All metal parts are load-bearing components.
Before starting installation, inspect all delivered parts.
Report any missing or damaged components to SL Rack GmbH immediately.

6.1.	 Module-bearing components

Single-Post System

Description of illustrations:
1.	 Pile
2.	 Girder
3.	 Strut – optionally
4.	 Z-Purlin

Dual-Post System

6. DELIVERY
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1.

2.

4.

3.
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Components: 

1.	 Steel Purlin Clamp item item no. 41201-01

2.	 Purlin Connector SPFV 80 – 630 item no. 82281-630

3.	 Module Clamp – Bottom Clamp item no. 91311-00

4.	 Module Clamp - Solo/Duo Purlin Mid Clamp item no. 91308-00/ 91309-00  
and Duo Purlin End Clamp item no. 91306-30 

5.	 Hex bolt ISO 4017

6.	 Hex nut ISO 4161

 

6. DELIVERY

6.2.	 Connecting components
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12.

11.8.

10.

9.7.
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6.3.	 Installation

Piles form the foundation of the racking. They are usually driven into the ground using a hydraulic pile 
driver. In order to ensure the stability of the system, the embedment depth is determined individually 
for each site on the basis of a geological survey. In areas where pile driving is not an option (e.g. rocky 
and/or aggressive soils), the piles can be securely anchored in the ground using concrete. 
This is done by pre-drilling holes in the ground and setting the piles in concrete.
Alternatively, concrete foundations can be cast at site. In this case, the piles are connected to the concrete 
blocks by means of foundation brackets. This method is intended for soils where pile driving or drilling is 
not permitted.

Optional project-specific components: 
7.	 PVC Pile item no. 84913

8.	 Foundation Bracket item no. 42102-01 

9.	 Pile Connector item no. 82900

10.	Z-Strut item no. 82402-00

11.	Purlin-Girder-Joint item no. 41202-01

12.	Module Holder for bifacial modules item no. 91320-00/91310-00

6. DELIVERY

Please note: Depending on 
the project, additional 
special components may be 
required.
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Below is a list of the tools typically required for 
the installation of a ground mount system.
Additional tools needed for special cases, e.g. 
setting foundations in concrete, etc. are not listed 
here.

7.1.	 Measuring and positioning pile locations

	▪ Tape measures (100 m)

	▪ Cord nails (approx. 20 pieces)

	▪ Mason’s cord

	▪ Mallet

	▪ Wooden pegs 

	▪ Spray paint (for markings on the ground etc.)

	▪ Waterproof coloured pencil

	▪ Zinc dust primer

	▪ Paint brushes

7.2.	 Ramming

	▪ Ram (with suitable hammer head)

	▪ Spirit level

7.3.	 Rack assembly

	▪ Torque wrench (20 Nm to 150 Nm)

	▪ 18, 19, and 24 mm sockets and wrenches for 
flange nuts and bolts

	▪ Hammer

	▪ Sledge hammer (to hold the support plates)

	▪ Rubber mallet

	▪ Protractor spirit level

	▪ Tape measure

	▪ Mason’s Cord

	▪ Cordless drill

7.4.	 Module installation

	▪ Mason’s cord

	▪ Tape measure

	▪ Spacer for distance between modules – 
optionally

	▪ Cordless drill

	▪ Drill bit TX 40

	▪ Digital torque wrench(< 4 – 12 Nm)

	▪ TX 40 bit for torque wrench

Torque wrench Tape measures Spirit level Cordless drill

7. TOOLS REQUIRED
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Delivery of components
Ground mount racking parts/components are 
delivered by

	▪ truck or

	▪ 20’ or 40’ overseas container

Prepare for delivery

Prepare a firm and drivable surface for the delivery 
to take place.
Make sure that

	▪ access roads,

	▪ manoeuvring areas and

	▪ unloading areas

are passable by trucks and can be used by forklifts and lifting equipment.

Having forklifts and lifting equipment ready
	▪ For the time of delivery, arrange for suitable forklifts and lifting equipment.

	▪ Agree on the selection of the appropriate forklifts and lifting equipment with the responsible 
site manager.

	▪ Ensure that components, pallets and long pieces can be properly unloaded.

	▪ Provide forklifts and lifting equipment with different fork spacing or adjustable forks.

	▪ Note that components, pallets and bundles will have the following weights and dimensions:

	▪ Weights up to 1,500 kg

	▪ Lengths up to 13.00 m

	▪ Width/overhang up to 1.20 m

	▪ Height up to 1.00 m

	▪ Depending on the load / equipment of the delivering truck, a maximum lift height of up to 
4 m may occur.

AI-generated example image

8. TRANSPORT, LOADING AND UNLOADING
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Have trained personnel available
	▪ Ensure that only trained personnel carry out loading and transport operations.

	▪ When selecting personnel, take into consideration the requirements of the DIS Unloading Guidelines.

Storing components safely
Components are also delivered in cartons on pallets.

	▪ Unload the components only on a firm and stable surface. 

This will prevent damage before installation.

ATTENTION

8. TRANSPORT, LOADING AND UNLOADING
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1 
A2Rammplatte W146 Mazaka 2000

Status Änderungen Datum Name

Gezeichnet

Kontrolliert

Freigegeben

Datum Name
23.05.2024 NeufDo

Material: Maßstab:

Speicherpfad:

Artikelnummer:

Bezeichnung/Kommentar/Projekt:

Rammplatte für W146

Mazaka 2000
Zulieferer:

Kunde: Information:

Vorgangsnummer: Information:

Toleranzangaben: Projektionsmethode:

Konstruktionsstatus:

1.2343 /
X37CrMoV5-1

Oberflächenangabe:

Werkzeugnummer:

Dichte:

Bereich:

Gewicht: kg/m:

Volumen:

-

-

1,0000 g/cm^3
-

 

Besonderheiten:

 1 : 2

 

 

 

DIN ISO 2768-mk

360

40

28
2

0 16
6

97

0

-85

96

3x45~

+0,2
+0,2 -0,2

-0,2

Werkstückkanten nach DIN ISO 13715

ALLE NICHT BEMASSTEN FASEN       x 45°5

EINSATZGEHAERTET UND ANGELASSEN
60+2 HRC
Eht=0,8+0,4

(140)

Alle nicht bemaßten Radien           20

280

n22 (x2)
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9.1.	 Ensure timely preparation of ramming plans

Ramming plans are required at least one week before the start of ramming operations.
	▪ First have special ramming plans drawn up using a digital terrain model with contour lines.

	▪ Have the position and orientation of the piles shown on these plans, including dimensions 
and GPS coordinates.

9.2.	 Positioning

	▪ Work exactly based on your ramming plans.

	▪ Use a GPS navigation system and have the pile positions and alignment of the piles displayed 
accurately, or

	▪ mark the first and last pile of each row of racks with a wooden stake.

For rows longer than 50 m, markings (wooden stakes) are also required within the rows.

9.3.	 Checking the pile driving head

Before ramming check whether the pile driving heads match the pile profiles. Incorrect pile driving heads 
can damage the machine and/or the profiles.

9. RAMMING PILES
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Height difference  
within a row: 
+/– 35 mm

Twist/rotation:  
+/– 3°

Ramming depth:  
+/– 100 mm

Tilt east-west: 
+/– 3°

Tilt north-south: 
+/– 3°

9.4.	 Maintaining the required tolerances 

The racks are always designed to withstand the wind and snow loads specific to the site. For economic 
efficiency, individual components are typically utilized to their maximum load-bearing capacity.
Therefore, it is essential for the structural stability of the rack that the tolerances listed below are  
adhered to.

	▪ Ramming should only be carried out by specialist contractors.

	▪ Ram the piles with high precision.

This will ensure that the required tolerances are maintained when the rack is assembled. 

9. RAMMING PILES

Ramming tolerances

Distance between piles Cantilever
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150 Nm150 Nm
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9.5.	 Installation of PVC piles

9. RAMMING PILES

Install the special plastic W-pile based on the ramming 
plan with an industry-standard hydraulic ram.  

Insert the steel W-pile into the special plastic W-pile. 
Attention: Observe the minimum overlap of 700 mm! 

Using a drill, bore a hole (Ø18) through the special 
plastic W-pile, aligned with the lowest hole of the steel 
W-pile. 

Secure the steel W-pile using a M16 bolt, a serrated 
square washer, and a flange nut in the lowest drilled 
hole. 
Ensure the serrated square washer is mounted on 
the plastic side. The flange nut must be placed on the 
steel side.
Torque 150 Nm

Note: For the W146 pile, additionally use washer item 
no. 41902-01 on the inside of the pile. 

Hex bolt M16 x 45  
(Item no. 71216-45) 

Hex nut M16  
(Item no. 77216-00)

Serrated square washer 
DIN 436 A2-17,5 

(Item no. 93310-00)
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9. FUNDAMENTE RAMMEN

~~700 mm700 mm

150 Nm150 Nm
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Approx. 100 mm Approx. 100 mm 
from the top edge from the top edge 

Align the W146 pile extension vertically. 

Using a drill, bore a hole (Ø18) through the special 
plastic W-pile, aligned with the 3rd hole from the top 
of the steel W-pile. 

Secure the steel W-pile using a M16 bolt, a serrated 
square washer, and a flange nut in the upper drilled 
hole. 
Ensure the serrated square washer is mounted on 
the plastic side. The flange nut must be placed on the 
steel side.

Torque: 150 Nm. 

Done!
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M16 x 30 ISO 4017 
(Item no. 71216-30) 

M16 serrated flange nut
ISO 4161

M16 x 30 ISO 4017 
(item no. 71216-30) 

M16 serrated flange nut 
ISO 4161

Install W-pile with a standard 
hydraulic pile driver in accord-
ance with the respective 
ramming plan. 

Place the pile connector on the 
outside of the pile. 

Insert 2 bolts through the 
matching holes in the pile 
connector and pile. Secure the 
bolt with the nut. (Bolt head 
is on the outside.) 

Fasten W-steel pile with a 
tightening torque of 150 Nm. 

Place second W-pile on pile 
connector.

Insert 2 bolts through the 
matching holes in the pile 
connector and pile. Secure the 
bolt with the nut. (Bolt head 
is on the outside.)

Fasten the top W-steel pile with 
a tightening torque of 150 Nm. 

Done!

9.6.	 Installation with split pile

9. RAMMING PILES
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9.6.1	 Installation with split pile – without pile connector

9. RAMMING PILES

1.	 Install W-pile with a standard hydraulic pile 
driver in accordance with the respective 
ramming plan.  
 
Note: Ensure the specified clearance from the 
ground to the top edge is maintained. 

2.	 Attach the second pile end-to-end to the 
rammed pile using two M16 bolts (item no. 
71216-30). 
 
Note: Ensure the pile has full surface contact.  
Torque: 150 Nm 
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Place the foundation bracket (item no. 42102-01) 
on the concrete foundation..
Attention: Observe the distances!

Attach the foundation bracket to the concrete 
foundation.
Attention: Observe the manufacturer‘s specifica-
tions for the attachment. 

Place the pile on the inside of the foundation 
bracket. 

Fasten the foundation bracket to the pile at 
the outermost holes with the nuts (Item no. 
71216-30) and bolts (Item no. 77216-00).

Ensure the correct tightening torque (150 Nm).

9.7.	 Installation with concrete foundations

9. RAMMING PILES
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9.8.	 Standard installation with piles

The dimension up to the top of the pile depends on project specific conditions and needs to be deter-
mined.

9.8.1.	 Ramming in difficult soils

	▪ Have the ramming plan available.

	▪ Make note of any irregularities during ramming.

	▪ Mark any pile showing anomalies during ramming.

	▪ Note in particular any irregularities that could affect the adhesion of the profile, e.g.:

	– Inclined position

	– Decrease followed by a sudden increase in the speed of penetration

	– Rapid penetration speed of the pile during ramming

If the planned measures for ramming deviate from the specifications:
	▪ Coordinate any deviating measures with SL Rack before carrying out ramming.

When unexpected obstacles make ramming difficult or impossible:
Examples of obstacles are:

	– Blocks or

	– Bedrock.

	▪ Drill to the intended embedment depth.

	▪ Vacuum out the hole.

If this is not possible:
	▪ Compact the material remaining in the borehole appropriately.

	▪ Fill the hole in layers with C16/20 tamped concrete and compact.

	▪ Match the concrete quality to the corrosiveness of the soil.

	▪ Then ram the pile immediately.

9.8.2.	 Priming the tops of the piles

Ramming can damage the zinc coating on the top of the piles.
	▪ Use the zinc dust primer supplied in appropriate quantities.

The zinc dust primer required is a primer and protective coating for steel. It is used as a rust  
protection primer to repair damaged areas on sprayed or hot-dip galvanised steel. The instructions of  
DIN EN ISO 1461 and DIN EN ISO 1460 must be followed.

9. RAMMING PILES
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Warning of hazardous dusts and substances
	▪ Wear protective gloves, goggles and a respirator, when

	– grinding and cleaning, 

	– handling zinc dust primer.

	▪ Also refer to the Safety Data Sheets for the materials used in the process.

 WARNING

Sketch: Ramming profiles 
after treatment

	▪ Apply the zinc dust primer to the top of the pile at 
a height of approximately 30 mm.

	▪ Treat the inside and outside in the same way.

	▪ Follow the manufacturer’s instructions.

9. RAMMING PILES
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10.1.	 Girder installation

The dimension up to the top of the pile depends on project-specific conditions and must be determined.

1.	 Install the piles based on the specified ramming 
plan. Ensure that the profile opening is correctly 
aligned.

2.	 Attach the girder to the pile. Compensate for 
tolerances by selecting the appropriate holes in 
the pile/girder.

	 �For a Dual-Post System proceed in the same 
way for the front and the back pile.  
(Tightening torque*: 150 Nm). 

* based on VDI 2230

M16 x 30 ISO 4017 (item no. 71216-30) 
M16 serrated flunge nut ISO 4161

Tightening torque*: 150 Nm

10. INSTALLATION

Single-Post 
System

Single-Post 
System

Dual-Post 
System

Dual-Post 
System
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M12 x 60 ISO 4017  
(Item no. 71212-60) 

M12 serrated flange nut  
ISO 4161

M16 x 30 ISO 4017 
(Item no. 71216-30) 

M16 serrated flange nut ISO 4161

Torque*: 150 Nm

M16 x 30 ISO 4017 
(Item no. 71216-30) 

M16 serrated flange nut ISO 4161

Torque*: 150 Nm

10.1.1	 Installation with diagonal bracing

10.2.	 Purlin installation

* based on VDI 2230

3.	 To install the Single-Post System: 
Install the diagonal strut by fastening it in 
the center of the pile and on the girder 
with the special hole pattern as shown in the 
illustration. (Torque*: 150 Nm)

 

4.	 Pre-assemble the Steel Purlin Clamp on the 
girder (do not tighten yet). 

10. INSTALLATION
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Hex bolt ISO 4017 M16 x 30 
(Item no. 71216-30) 
hex nut ISO 4161 M16

Torque*: 150 Nm

Dual-Post 
System

Single-Post 
System

Torque*: 90 Nm

5.	 Insert, adjust, and tighten the purlins. 
(View from the top – tightening torque*: 
90 Nm). 

6.	 If necessary, extend the purlins with the purlin 
connector (view from the top).

	� For more detailed instructions on installing the 
purlin connectors, see the next page.

* based on VDI 2230

10. INSTALLATION
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150 Nm150 Nm
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10. INSTALLATION

Before starting installation, use the parts list and note of delivery to verify that the correct components 
and quantities have been deleviered. This will prevent delays during the construction phase.

10.2.1	 Steel Purlin Connector SPFV 80 – 630 mm

	▪ Steel Purlin Connector SPFV 80 – 630 mm (Item no. 82281-630)

	▪ Hex bolt ISO 4017 M16x30 (Item no. 71216-30)

	▪ Hex nut M16 with flange ISO 4161 (Item no. 77216-00)

Additionally required components:

If necessary, extend the purlins with the purlin connector (view from the top). 
Torque*: 150 Nm

Installation

1.	 Lay out all the necessary components.

2.	 Position the purlins that are to be connected 
to each other.

3.	 Place the purlin connector on the non-cable-
carrying side of the purlin.

4.	 Insert the appropriate bolts from the inside.

5.	 Tighten with the appropriate nuts on the 
opposite side.

	 Attention: The tightening torque is 150 Nm 
 

6.	 Done!
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Stückliste
BEMERKUNGENWERKSTOFFNORM / ABMESSUNGBENENNUNGINDEXARTIKEL-NR.STCK.POS.

EN AW 6063 T6642 lg.Stahlpfettenklemme - Klemmec41201-0111
EN AW 6063 T66Pfette-Binder-Gelenk - Schwenkschale41202-00-0412
EN AW 6063 T6660 lg.Pfette-Binder-Gelenk - Schwenkscheibe41202-00-0513
EN AW 6063 T66Pfette-Binder-Gelenk - Aufnahme41202-00-0314
EN AW 6063 T6670 lg.Stahlpfettenklemme - Plattec41201-0215

A2-70DIN 933 - M12 x 60Sechskantschraube93112-6016
A4DIN 6923 - M10Sechskantmutter mit Flansch93306-1017
A2DIN 835 - M10 x 40 - 1,5Stiftschraube93711-40 18
A2DIN 9021 - M12Unterlegscheibe93212-0019
A2DIN 433 - M10Unterlegscheibe93210-02110
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A341202-01

Status Änderungen Datum Name

Gezeichnet

Kontrolliert

Freigegeben

Datum Name
20.01.2021
25.01.2021

WittKe
HurmRi

Material: Maßstab:

Speicherpfad:

Artikelnummer:

Bezeichnung/Kommentar/Projekt:
Pfette-Binder-Gelenk inkl. Zubehör

Freifläche
Zulieferer:

SL Rack GmbH

Kunde: Information:

Vorgangsnummer: Information:
SL Rack GmbH

Toleranzangaben: Projektionsmethode:

Konstruktionsstatus:

Oberflächenangabe:

Werkzeugnummer:

Dichte:

Bereich:

Gewicht: kg/m:

Volumen:

86745,159 mm^2

0,7536 kg

3,0931 g/cm^3 243644,162 mm^3

Besonderheiten:

1 : 2

DIN ISO 2768-mk

1

2

3

4

5

6

9

7

8

13,30,5 (zur Pfetteneinfädelung)

100,0

Mit Schraubensicherung 
Loctite 243 verklebt.

10

3,50,1

INDEX AENDERUNG DATUM NAME FREIG.DATUM NAME GEZ.
a komplettes Pfetten-Binder-Gelenk überarbeitet 09.05.23 WittKe 09.05.23 BaueGe
b Stahlpfettenklemme für tiefere Sicken geändert 05.10.23 HurmRi 06.12.23 SchlLu

a
a
a
a

a
a
a
a

40
,0

b
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10.3.	 Installation with Purlin-Girder-Joint (optional) 

Before starting installation, use the parts list and note of delivery 
to verify that the correct components and quantities have been 
delivered. This will prevent delays during the construction phase.
We recommend using the Z-Purlin-Girder-Joint to ensure that 
the solar modules are installed tension-free, even on difficult 
terrain with sloping sides.

Installation

The Purlin-Girder-Joint is only pre-assembled (top part, bottom part, inserted bolt) and will be joined with 
the girder and the Steel-Purlin Clamp at site.

10. INSTALLATION
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ISO-ANSICHT ( 1 : 2 )

A-A ( 1 : 2 )

Stückliste
BEMERKUNGENWERKSTOFFNORM / ABMESSUNGBENENNUNGINDEXARTIKEL-NR.STCK.POS.

EN AW 6063 T6642 lg.Stahlpfettenklemme - Klemmec41201-0111
EN AW 6063 T66Pfette-Binder-Gelenk - Schwenkschale41202-00-0412
EN AW 6063 T6660 lg.Pfette-Binder-Gelenk - Schwenkscheibe41202-00-0513
EN AW 6063 T66Pfette-Binder-Gelenk - Aufnahme41202-00-0314
EN AW 6063 T6670 lg.Stahlpfettenklemme - Plattec41201-0215

A2-70DIN 933 - M12 x 60Sechskantschraube93112-6016
A4DIN 6923 - M10Sechskantmutter mit Flansch93306-1017
A2DIN 835 - M10 x 40 - 1,5Stiftschraube93711-40 18
A2DIN 9021 - M12Unterlegscheibe93212-0019
A2DIN 433 - M10Unterlegscheibe93210-02110
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A341202-01

Status Änderungen Datum Name

Gezeichnet

Kontrolliert

Freigegeben

Datum Name
20.01.2021
25.01.2021

WittKe
HurmRi

Material: Maßstab:

Speicherpfad:

Artikelnummer:

Bezeichnung/Kommentar/Projekt:
Pfette-Binder-Gelenk inkl. Zubehör

Freifläche
Zulieferer:

SL Rack GmbH

Kunde: Information:

Vorgangsnummer: Information:
SL Rack GmbH

Toleranzangaben: Projektionsmethode:

Konstruktionsstatus:

Oberflächenangabe:

Werkzeugnummer:

Dichte:

Bereich:

Gewicht: kg/m:

Volumen:

86745,159 mm^2

0,7536 kg

3,0931 g/cm^3 243644,162 mm^3

Besonderheiten:

1 : 2

DIN ISO 2768-mk

1

2

3

4

5

6

9

7

8

13,30,5 (zur Pfetteneinfädelung)

100,0

Mit Schraubensicherung 
Loctite 243 verklebt.

10

3,50,1

INDEX AENDERUNG DATUM NAME FREIG.DATUM NAME GEZ.
a komplettes Pfetten-Binder-Gelenk überarbeitet 09.05.23 WittKe 09.05.23 BaueGe
b Stahlpfettenklemme für tiefere Sicken geändert 05.10.23 HurmRi 06.12.23 SchlLu

a
a
a
a

a
a
a
a

40
,0

b
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Pcs. Item no. Item
1 1 41201-01 Steel-Purlin Clamp – clamp
2 1 41202-00-04 Purlin-Girder-Joint – swiveling socket
3 1 41202-00-05 Purlin-Girder-Joint – swiveling disc
4 1 41202-00-03 Purlin-Girder-Joint – mount
5 1 41201-02 Steel-Purlin Clamp – plate
6 1 71212-60 Hex bolt
7 1 77210-00 Hex nut with flange
8 1 93711-40 Stud bolt
9 1 71212-60 Washer

10 1 78210-00 Washer

Place the plate of the Steel-Purlin Clamp 41201-02 on the upper inside of the girder. Then thread the 
Purlin-Girder-Joint with the M10 stud bolt into the top side of the girder or the plate of the Steel-Purlin 
Clamp and hand-tighten the M10 nut from below. 
The Steel Purlin Clamp is then screwed into the top of the joint using the pre-assembled M12 x 60 bolt 
and adjusted to the 10 mm spacing using the hex nut with collar as shown in the image.

Then align the purlins as usual and tighten the bolts to 50 Nm using a torque wrench.

13,3 ± 0,5 (for purlin threading)

10. INSTALLATION
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10. INSTALLATION

10.3.1	 Installation with Stiffener in addition to Purlin-Girder-Joint 

Required components:

	▪ Hex bolt M12 (Item no. 71212-30)

	▪ Hex nut M12 (Item no. 77212-00)

	▪ Lower stiffener (Item no. 41201-04)

	▪ Girder shim plate (Item no. 91702-00) 

Item no. 91702-00
Item no. 41201-04

1.	 Hang the stiffener from below into the girder. 

2.	 Insert the hex bolt from below through the 
hole.  

3.	 Fix the bolt with the hex nut and the shim plate. 
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10. INSTALLATION

4.	 Tighten the stiffener with the specified torque. 
Torque M12: 90 Nm
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22

11

22

min. 20 mmmin. 20 mm
max. 50 mmmax. 50 mm

Dual-Post 
System

Single-Post 
System

10.4.	 Module installation from the top with purlin clamps Solo and Duo

1.	 Click in the end clamp, position the first module 
and align it according to the dimensions shown in 
the drawing. 

	 �Push the end clamp flush to the frame. First 
tighten the central support bolt. Then fixate the 
module by tightening the two clamping bolts. 

	 Attention: Observe distances! 

* based on VDI 2230

2.	 Click in the mid clamp, place the next module 
in position and fixate it. 
(*Tightening torque: 10 Nm)

3.	 Push the end clamp flush to the frame.  
First tighten the central support bolt, then 
ficate the module by tightening the two 
clamping bolts. 

Attention! For linear clamping, use our Duo clamps 
(*tightening torque: 10 Nm). The horizontal and 
vertical distances between modules are specified in 
the relevant drawing and must be observed (see 
project related documents). The vertical distance 
between modules ranges from 7 – 20 mm. 
The horizontal distance between modules is 
approx. 22 mm, based on the physical width of the 
module clamp and an additional fixed tolerance of 
2 mm.

10. INSTALLATION
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10.5.	 Module installation from the bottom with Bottom Clamp

Place the solar module onto the Z-purlin. Push clamp over Z-purlin.  
Attention: Do not damage back foil!

The clamp can also be fitted from below on the 
other side of the purlin.

Lift the clamp slightly and push it over the module 
frame.

Push the clamping clasp as close to the module 
frame as possible.

At least 2 grounding pins per module frame are 
required for grounding the array.

Tighen M6 bolt with 10 Nm ± 0,5. 
Attention: Observe distances! 

Done – correct installation (view from below).
Attention: Observe distances! 

10. INSTALLATION
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ISO-ANSICHT ( 1 : 2 )

Stückliste
BEMERKUNGENWERKSTOFFNORM / ABMESSUNGBENENNUNGINDEXARTIKEL-NR.STCK.POS.
 EN AW 6063 T66140 lg.Moduladapter f. bifaziale Module 91310-00-1411
 A2-70ISO 7380-1 - M8 x 20Flachrundkopfschraube mit TX40 93108-2012
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A391310-00

Status Änderungen Datum Name

Gezeichnet

Kontrolliert

Freigegeben

Datum Name
23.06.2021
23.06.2021
23.06.2021

kw

BaueG
rh

Material: Maßstab:

Speicherpfad:

Artikelnummer:

Bezeichnung/Kommentar/Projekt:
Moduladapter für bifaziale Module

Freifläche
Zulieferer:

SL Rack GmbH

Kunde: Information:

Vorgangsnummer: Information:
 

Toleranzangaben: Projektionsmethode:

Konstruktionsstatus:

Oberflächenangabe:

Werkzeugnummer:

Dichte:

Bereich:

Gewicht: kg/m:

Volumen:

117692,238 mm^2

0,4817 kg

2,7454 g/cm^3 175461,268 mm^3

 

Besonderheiten:

 
 

1 : 1

 

 

 

 

DIN ISO 2768-mk

2

Anzugsmoment der Schraube M8 = 6Nm

1

8,0 (Auslieferungsmaß)62,0

84,3

140,0

11
4,
0

9,
2

62,0
10
,0

INDEX AENDERUNG DATUM NAME FREIG.DATUM NAME GEZ.
a Adapter von 70 auf 140mm verlängert 28.07.21 rh 29.07.21 BaueG
      
      

a

c
b

1
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	▪ Material: Aluminum EN AW 6063 T66, bolt M8 stainless steel A2

	▪ Weight: 0,4817 kg

	▪ Tightening torque:  
Item no. 91310-00: 25 Nm ± 0,5 
Item no. 91320-00: 10 Nm ± 0,5

Technical Data

Installation

Align the adapter with the bolt facing up. Then slide it onto the Z-purlin from top to bottom.

10.6.	 Installation Adaptor for bifacial modules

Dimensions

a b c

Adaptor for bifacial modules approx. 140/60 mm approx. 84,3 mm approx. 114 mm

10. INSTALLATION
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max. 50 mmmax. 50 mm

25 Nm25 Nm
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4

2
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Position the adaptors as specified and then attach the modules with the module clamps. Done!

Now tighten the bolt on the adaptor to fasten the adaptor to the contour of the Z-Purlin. The tightening 
torque is 25 Nm.

Observe distances!

10. INSTALLATION
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11. GROUNDING

11.1	 Reasons for grounding 

Consistent grounding of all metallic parts that are in contact with parts of the electrical system 
is required by the applicable standards.
This ensures shock protection when electrical equipment fails.
Grounding of the racking is therefore always required.
However, the module itself needs to be considered in more detail. Many common module designs are 
defined as Class II equipment, so it is often not necessary, or even sensible, to ground the module.
However, some module manufacturers provide the installer with a grounding symbol on the module 
frame and instructions in the installation manual to ensure that the module itself is grounded.

11.2.	 Including modules in system grounding

It may be necessary to include the module frames in 
the system grounding, e.g. for reasons of operational 
safety. This is not necessarily required by the applicable 
standards.

	▪ Take this into account when planning the system.

Suitable components for grounding the module frames 
can be selected from the SL Rack product catalogue 
(e.g. clamps with grounding pins instead of regular 
clamps).
To protect people and technical equipment, lightning and/
or surge protection is recommended for photovoltaic 
installations. The requirements are described in Annex G 
of DIN EN 62305-3. 
Please contact your local specialist for the best solution.

Electrical hazards
The system uses high voltage.

	▪ Do not open electrical cabinets or terminal boxes unless you are a qualified  
electrician.

	▪ Inform your qualified electrician.

 DANGER

Clamp with grounding
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12. SERVICE AND MAINTENANCE

12.1.	 Safety instructions

All maintenance work must be carried out by personnel who are suitably qualified to do so. 
Keeping to maintenance intervals and using genuine SL Rack GmbH spare parts is essential to ensure 
a long service life and trouble-free operation. In this way any minor damage to the rack can be rectified 
and further major damage prevented or limited.
If more and more defects are found during inspections, it is advisable to shorten the maintenance 
intervals. It is also advisable to carry out special inspections after severe storms, earthquakes or other 
events that could damage the structure.

Electrical hazards. The risk of sparking and fatal electric shock is greatly increased, especially 
in solar systems with a large number of connected modules. If the insulation of cables or 
connectors is damaged, even the solar frame can be exposed to electricity. It is therefore 
essential that you follow all safety instructions provided by your module or inverter manu
facturer and use only insulated tools!

Maintenance work, driving of construction vehicles or operation of construction machinery must  
only be carried out by qualified or trained personnel! Wear personal protective equipment during all 
maintenance work:

Wear a high-visibility vest and safety 
boots at all times

Wear a hard hat at all times when 
working with falling loads or risk 
of impact

Wear protective gloves when  
working with sharp-edged parts

Wear hearing protection during 
noisy activities

Wear respiratory protection for all 
dust-generating activities 
 

Wear safety goggles when sanding 
or grinding and when airborne 
particles/liquids are a hazard to 
the eyes
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12. SERVICE AND MAINTENANCE

12.2.	 Operator’s obligations and Personnel’s obligations

12.2.1.	Operator’s obligations 

The operator must ensure that all parts of the maintenance manual are kept within easy reach at all 
times. The operator undertakes to allow only those persons to work on and around the system who

	▪ have read and understood all parts of the maintenance manual relevant to their work

	▪ are familiar with the basic regulations concerning safety at work, accident prevention and 
environmental protection

	▪ have been instructed in the safe handling of the system (training).

12.2.2.	Personnel’s obligations

Only persons who can be expected to carry out their work reliably are authorised as personnel.  
Persons whose reactions are impaired, e.g. by drugs, alcohol or medication, are NOT authorised.

	▪ Any person involved in the maintenance of the racking system must have read and understood 
this maintenance manual, in particular all chapters relevant to their job.

	▪ This manual should always be available and accessible to all persons involved.

	▪ Only trained and instructed personnel should carry out the operations described in this manual.

	▪ Personnel in training may only participate in maintenance under the supervision of an experienced 
person. 

The operator is recommended to have this confirmed in writing.

12.3.	 Geologie

12.3.1.	Prior to racking installation

A geological assessment must be conducted before installing the racking to evaluate its stability based on 
on-site geological parameters, such as mechanical soil properties, chemical analysis, etc.

12.3.2.	During racking installation

The key objective is to ensure the stability of the racking and therefore of the entire PV system.  
Ground mount systems are only stable if all necessary measures have been taken to ensure stability. 
These measures must be carried out in accordance with site-specific structural and geological reports. 
All stability and erosion control measures recommended by the static and geological reports must be 
implemented as part of the racking installation.
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12. SERVICE AND MAINTENANCE

12.3.3.	Upon completion of the racking installation

A dedicated inspection must be conducted in the event of any occurrences that could have immediate 
or indirect effects on the system. Examples include alterations in soil composition—whether chemical or 
otherwise—such as the establishment of high-emission industries (e.g., chemical facilities) in the area.
Prior to construction, soil samples are taken and chemically analysed in a lab to assess the soil for 
steel-corrosive substances. The evaluation of these samples as well as the protective effect of the hot-dip 
galvanizing are governed by DIN 50929-3.

12.4.	 Erosion

With regard to erosion, the following should be noted:

a) Water:

In the event of intense or prolonged rainfall, there is a risk of soil being transported. The soil particles are 
loosened from their aggregate structure and transported away. This may result in a potential risk of 
erosion. In order to ascertain the actual risk of erosion, it is essential to consider the following factors: The 
topography of the terrain (level, slope), soil cover and soil type must also be taken into account. Soil 
erosion is uncommon in flat areas due to the lack of a slope. A non-vegetated surface is more susceptible 
to wind erosion, as are fine-grained soils (silty, fine sandy soils) without stable soil aggregates (e.g. 
loosened structure due to years of agricultural cultivation).

b) Wind:

The process of wind erosion is most prevalent in arid regions (desert) with minimal vegetation, where soil 
particles are transported by the wind.
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12. SERVICE AND MAINTENANCE

12.5.	 Signs of erosion

Following is a list of indications of erosion. It is essential to conduct an annual inspection of the system 
to identify any signs of erosion. Following extreme weather events, an additional inspection should be 
carried out.

Erosion gullies: Furrows created by flowing water. In the most severe 
cases, soil erosion can threaten the stability of the system. 

Exposed piles: Piles exposed by flowing water. 

Gap between soil and driven pile: A cavity between the driven 
foundation and the soil can also be caused by the soil drying out 
and the removal of soil particles by wind (deflation). 
The gap should not exceed 5 cm. 

Posts leaning downhill: Steep slopes and low erosion resistance 
of the ground can cause the posts to lean downhill. 

Deviations in rack inclination on flat terrain: Table inclination on 
flat terrain caused by water/snow or strong winds. 

Settlement at the rack: Settlement generally occurs in freshly filled, 
non-compacted soils that are gradually compacted by the load.
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12. SERVICE AND MAINTENANCE

12.6.	 Mechanics of the construction

The bolted connections of the racking must be checked with a torque wrench. A maintenance interval 
of 12 months must be observed. Thereby 2 % of the system must be checked. The inspection of the 
connections must include all areas of the system. If the inspection of the bolts reveals that there is an 
increased proportion (over 10 %) of loose bolts, the inspection must be increased by a factor of 5. 
If the quota of loose bolts is again above 10 %, a comprehensive inspection of the connections must 
be carried out. Tighten the bolted connections, specifying the torques. If this is not possible, the bolts 
must be replaced. All important bolted connections are listed under the point ‘Check points’. In accord-
ance with the regulations in DIN 18914, it must be ensured that 50 % of the planned preload is present. 
The check is carried out by setting the torque wrench to 50 % of the tightening torque. If the bolt cannot 
be loosened with this, the test is successful. Use a torque wrench in accordance with DIN EN 6789 
(indicating torque wrench [measuring wrench] or releasing torque wrench [click or crack wrench]).  
The tightening torque to be observed is based on VDI 2230.

12.7.	 Corrosion

An annual visual inspection for red rust must be carried out on the steel foundations. If red rust appears, 
the affected area must be abraded with a wire brush or sandpaper until no rust is visible. The area 
should then be thoroughly cleaned with a detergent and painted with a zinc dust primer (see definition 
under ‘Definitions’) with a high zinc dust content. Follow the instructions of DIN EN ISO 1461 and 
DIN EN ISO 1460.
The corrosion load in the soil depends on the mineral content and the type of minerals and organic 
components. Another factor is the water and oxygen content. Corrosion (pitting) can occur in large 
structures that run through different types of soil. In such cases, specialist personnel (geologists) must 
be consulted to properly assess the corrosion load. 
The rammed piles have an average zinc coating thickness of 80 microns. This zinc layer thickness 
decreases over time due to natural processes. The steel and zinc of the foundations react with ambient 
air, rainwater, etc. See also the introduction ‘After racking installation’. The rate at which the zinc layer 
thickness decreases, depends on the respective corrosivity category (see categorisation according 
to DIN EN ISO 12944-2).
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12. SERVICE AND MAINTENANCE

For each corrosivity category, the following average annual zinc removal rate must be assumed:

Corrosivity 
category

Impact Average zinc 
removal per year

Examples

C1 very low < 0,1 μm/a Inside: Heated rooms, e.g. offices, practices, schools

C2 low < 0,1 – 0,7 μm/a Indoors: Unheated rooms with condensation,  
e.g. storage rooms, sports halls
Outdoors: Rural areas

C3 medium < 0,7 – 2,0 μm/a Indoors: Rooms with increased humidity,  
e.g. breweries, laundries, food production
Outdoors: Urban or coastal areas with moderate air  
pollution

C4 high < 2,0 – 4,0 μm/a Indoor: Buildings with high humidity,  
e.g. swimming pools or industrial plants
Outdoors: Urban areas with increased air pollution from  
industrial or chemical plants, coastal areas with moderate  
salinity

C5 very high < 4,0 – 8,0 μm/a Indoors: Buildings with permanent high humidity
Outdoors: Coastal areas with high salt pollution and industrial 
areas with high air pollution

	▪ Every four years, 1% of the components in each component group must undergo a zinc coating 
thickness inspection, regardless of the system’s size.

	▪ Ensure that the measurements are always carried out at the same points on the rammed pile to 
document a clear change in the zinc coating. 

	▪ We recommend marking the relevant spots. 

	▪ When measuring the layer thickness, a non-destructive test method must be selected. The most 
common methods are electromagnetic layer thickness measurement and ultrasonic layer thickness 
measurement. Both methods are described under ‘Definition of terms’.

	▪ No later than when the minimum coating thickness specified for the required corrosivity class is 
reached, a suitable zinc dust primer must be applied to the piles in sufficient quantity.

12.8.	 Explanation of terms

Electromagnetic coating thickness measurement:
In this process, a measuring probe emits an electrical pulse which hits the ferromagnetic base material 
through the non-magnetic coating. The resistance of the zinc coating changes the magnetic flux, which is 
measured by the probe and displayed as coating thickness.
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12. SERVICE AND MAINTENANCE

Ultrasonic coating thickness measurement:
Ultrasonic testing is a method of measuring coating thickness and detecting material defects. A probe, 
which is manually moved over the surface, emits ultrasonic pulses that penetrate and are reflected 
by the material. The thickness of the material is calculated from the time taken for the ultrasonic waves 
to penetrate the material.

Zinc dust primer:
Primer coating for steel in case of mechanical stress or to protect hard-to-reach areas. Serves as a rust 
protection primer for repairing damaged areas on sprayed or hot-dip galvanised steel substrates.

Module spacing:
The above mentioned ‘signs of erosion’ can compromise the stability of the 
system. Another sign that the racking is subject to erosion or mechanical fail-
ure (e.g. loose bolts) is an apparent change in the module spacing. This must 
be randomly checked during the annual maintenance (2 % of the system).

Check points:
The control points on the racking must be checked for damage and loose bolts during the annual 
maintenance interval. To remedy any defects, follow the instructions given in the “Mechanics of the 
structure” and “Corrosion” sections. The inspection points corresponding to these instructions are 
listed below:

Steel-Purlin Clamps
M12 x 60, tightening torque: 90 Nm

Bolted connections piles/girders
M16 x 30, tightening torque: 150 Nm

Purlin Connectors
M12 x 25, tightening torque: 90 Nm

Purlin Connectors
M16 x 30, tightening torque: 150 Nm
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13.1.	 General guidelines on dismantling

The dismantling of the SL Rack purlin system must only be carried out by trained and qualified person-
nel. Dismantling must be performed in the exact reverse order of the assembly process, as specified 
in the installation and maintenance manual. All applicable health and safety, accident prevention, and 
environmental protection regulations must be strictly observed. The disposal of components must 
comply with the European Waste Catalogue (EWC, equivalent to AVV) codes.

13.2.	 Standards and legal framework

Laws and regulations:
	▪ Health and Safety at Work Act (ArbSchG equivalent)

	▪ DGUV (German Social Accident Insurance) Regulation 1 – Principles of Prevention

	▪ Ordinance on Industrial Safety and Health (BetrSichV equivalent)

	▪ Circular Economy Act (KrWG equivalent)

	▪ European Waste Catalogue Ordinance (AVV equivalent)

	▪ Electrical and Electronic Equipment Act (ElektroG / WEEE equivalent)

Standards:
	▪ DIN EN ISO 1461 – Hot-dip galvanizing of steel

	▪ DIN EN ISO 1460 – Zinc coatings on iron and steel products

	▪ DIN EN ISO 12944 – Corrosion protection of steel structures

	▪ DIN EN 62305-3 – Lightning protection of PV systems

13.3.	 Personal protective equipment (PPE)

	▪ Safety helmet

	▪ Safety goggles

	▪ Protective gloves

	▪ Safety shoes

	▪ High-visibility vest

	▪ Hearing and respiratory protection for cutting or dust-producing work 
 

           

13. DISMANTLING AND DISPOSAL
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13.4.	 Decomissioning of the system

Before starting the dismantling, the system must be completely decommissioned. Electrical compo-
nents may only be disconnected from the on-site power supply by a qualified electrician. The absence 
of voltage must be checked and documented.

13.5.	 General dismantling procedure 

1.	 Dismantling of the solar modules 
 

   

1.1.	Disconnect the MC4 plugs of the PV 
modules. 

1.2.	Loosen the module clamps and carefully 
dismantle the modules.

2.	 Disassemble the purlins and purlin connectors 
 

 

2.1.	Loosen the bolts on the purlin connectors 
and remove the purlin connectors.

2.2.	Loosen the steel purlin clamps and 
carefully remove the purlins.

 

13. DISMANTLING AND DISPOSAL
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3.	 Disassembling of girder, strut and diagonal 
bracing 
 

   

3.1.	Unsecrew the girder connections and 
dismantle them carefully.

4.	 Deinstallation of piles or detachment from 
concrete foundations (project-specific)

4.1.	Deinstallation of piles
4.1.1. �Extract the piles using suitable equip-

ment

Note: Ensure compliance with applicable 
standards, regulations, and local guidelines for 
the deinstallation of zinc-coated components 
or plastic parts in the ground. 

4.2.	Deinstallation with concrete foundation 
4.2.1. �Carefully detatch the piles from the 

concrete foundation.
4.2.2. �Remove the foundation brackets from 

the concrete foundation.
4.2.3. �Remove the concrete foundation. 

Note: Ensure compliance with applicable 
standards, regulations, and local 
guidelines. 

13. DISMANTLING AND DISPOSAL
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13. DISMANTLING AND DISPOSAL

13.6.	 �Material separation and EWC (European Waste Catalogue,  
equivalent to AVV) codes

The following waste codes apply for material separation. The classification of thrid-party products is 
the responsibility of the respective manufacturer.
Classification of SL Rack components:

	▪ Steel / iron (galvanized): AVV 17 04 05 
Piles, girders, purlins, purlin connectors, Z-strut, foundation bracket

	▪ Mixed metals: AVV 17 04 07 
Module clamps, purlin-girder-joint, steel purlin clamp

	▪ Aluminum: AVV 17 04 02

	▪ Stainless steel: AVV 17 04 05 
Nuts, bolts, washers

	▪ Plastics: AVV 17 02 03 
Plastic piles, cable management

Classification of non-SL Rack components:
Modules including plugs and attachments

	▪ Glas (PV modules): AVV 16 01 20 or 17 02 02

	▪ Electrical and electronic waste: AVV 16 02 13* (hazardous) or 16 02 14

	▪ Copper: AVV 17 04 01

13.7.	 Disposal

The disposal of dismantled components must be carried out in accordance with the Circular Economy 
Act (equivalent of KrWG) and the European Waste Catalogue Ordinance (equivalent of AVV). 
Electronic waste must be collected separately and disposed of via authorized collection or take-back 
systems. 
Photovoltaic (PV) modules must be recycled through certified take-back systems or returned to the 
module manufacturer.

13.8.	 Documentation

The proper dismantling and disposal processes must be documented on a project-specific basis. 
Retain disposal certificates, weighbridge tickets, and transfer protocols as part of the documentation. 
This documentation serves as proof for clients and authorities. 
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Project name

Project number	

Manufacturer/address	  SL Rack GmbH
		   Münchener Straße 1
		   D-83527 Haag i. OB
		   Phone: +49 8072 3767-0
		   www.sl-rack.com  |  info@sl-rack.de

14. INSPECTION REPORT

1. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing
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14. INSPECTION REPORT

2. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing

3. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing
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14. INSPECTION REPORT

4. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing

5. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing
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14. INSPECTION REPORT

6. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing

7. Rack no.: ______ Maintenance on (date): ________________________

Check point Test result Action/comment Inspector Signature

Erosion

Corrosion

Chemistry-soil

Settlements

Inclination of rack

Zinc coating thickness

Module spacing
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15. COMPLEMENTARY DOCUMENTS

15.1.	 Ramming plan

15.2.	 Drawings and layouts

mailto:sales%40sl-rack.com?subject=
https://shop.sl-rack.co.uk


57SL Rack GmbH  |  Münchener Straße 1  |  D-83527 Haag i. OB  |  Phone: +49 8072 3767-0  |  sales@sl-rack.com  |  www.sl-rack.com

NOTES
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