SLOVENSKI STANDARD
oSIST prEN 16228-2 rev:2011

01-junij-2011

Oprema za vrtanje in temeljenje - Varnost - 2. del: Prenosna vrtalna oprema za
gradbenisStvo in geotehniko, kamnolomstvo in rudarstvo

Drilling and foundation equipment - Safety - Part 2: Mobile drill rigs for civil and
geotechnical engineering, quarrying and mining

Gerate fur Bohr- und Grindungsarbeiten - Sicherheit - Teil 2: Mobile Bohrgerate ftir
Tiefbau, Geotechnik und Gewinnung

Machines de forage et de fondation - Sécurité - Partie 2: Appareils de forage mobiles
pour le génie civil et l'ingénierie géotechnique, I'exploitation des carriéres et des mines

Ta slovenski standard je istoveten z: prEN 16228-2 rev

ICS:

93.020 Zemeljska dela. 1zkopavanja. Earthworks. Excavations.
Gradnja temeljev. Dela pod Foundation construction.
zemljo Underground works

oSIST prEN 16228-2 rev:2011 en,fr

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9e7d-b26780191a2f/sist-en-16228-2-2014

oSIST priN 16228-2 rev:2011

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN 16228-2:2014
https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9¢7d-b26780191a2f/sist-en-16228-2-2014



https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9e7d-b26780191a2f/sist-en-16228-2-2014

EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 16228-2 rev
EUROPAISCHE NORM

February 2011

ICS 93.020 Will supersede EN 791:1995+A1:2009, EN
996:1995+A3:2009

English Version

Drilling and foundation equipment - Safety - Part 2: Mobile drill
rigs for civil and geotechnical engineering, quarrying and mining

Machines de forage et de fondation - Sécurité - Partie 2: Gerate fur Bohr- und Griindungsarbeiten - Sicherheit - Teil
Appareils de forage mobiles pour le génie civil et 2: Mobile Bohrgeréate fiir Tiefbau, Geotechnik und
I'ingénierie géotechnique, I'exploitation des carrieres et des Gewinnung
mines

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee CEN/TC 151.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2011 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 16228-2 rev:2011: E
worldwide for CEN national Members.


https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9e7d-b26780191a2f/sist-en-16228-2-2014

prEN 16228-2:2011 (E)

Contents Page
0T =T o 4
o Yo 1T o 5
1 1S o o - SRR 5
2 NOIrMALiVe FefErENCES ...t e s e e e same e s e amn e e e nnns 6
3 Terms and defiNitioNsS .......ooo i 6
4 List of significant hazards ... s 7
5 Safety requirements and/or protective MeasuUres ..o e 9
5.1 =Y 3 = - | 9
5.2 Boom mounted platforms for underground USe .........cccciiiiiiiiinn e ————_— 9
5.3 85 = o 11 3SR 10
5.3.1  TipPING @NGIe....uueiiiiiiii it 10
LT T N 0111 3 U= g VLVZ 0T g (13 e I ] o o =Y SO 10
5.3.3  Other stability conSiderations.........cccccccccieimiiiiicc e s 10
5.4 LT = o o (=Y o2 1 o o N 1
L g T € 7Y 31T - | 11
5.4.2 Machines intended for Underground USE ..........ccccccemirmmiiiiisscssssmerer s s sssssssnsree e e s s sssssssssmssssessssnsnnenes 1
5.4.3 Fuel and hydrauliC CIrCUItS ........cccuiiiiiiiiiiiiiirii s s s s s ss s s s s s e s s s s s ssr e s s s s s s s s nnmsmsmsmsmar s e e nsnnnnnnnnnnnes 1
5.5 Protection against moving parts.........cccccimiiiiii s ——————— 12
£ T T 1Y 4 =T o | 12
5.5.2 Drilling and foundation equipment using threaded drill string connections...........ccccccciiinennnnn. 12
5.5.3 Clamps and rod breaking clamps used in the drilling process ........ccccoeiiiiiiiiiiirrnn e, 12
5.5.4 Drill rod handling SYStem..........cccouiiimiiiiiii i —————— 12
5.5.5 Moving parts involved in the wWorking process .........ccccciinimimiinnii s 13
5.5.6 Restricted area in face drilling .......ccccceiiieicceiiii e 13
5.6 ROPES ceeeeemiiiiimimmnnnnnnnnnnnnnnnnnnnnnnnnsnsnsnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 13
5.7 Winches for operating a drill rig on SIOPES.........ccccciiiiiiiiicc e sssne e e e s ssnnnnes 14
5.8 Masts, derricks and feed DEAMS ..........cuveeeiiiiiiiiiiicir s e s e r e s s s s e e s s e s aaa s arnarrenanen 14
5.9 (0 o T=1 =1 Lo T 3 7o -7 | T o S S 15
5.9.1  Seat reStraint ..o e 15
LT 0T = -1 - 15
LT TRy T O T4 g =Y T - 1 (== 15
5.1 T e o T 1R =T N 16
LT 7 O o = - o = 1 F- 1L - 16
LT T - Voo =T o ¢ 4T T 17
544  Lighting e 17
515  HAtChes ... e 17
5.16 Batleries. ... R anrne 17
L 00 I A 10 T3 oo 111 o 17
Annex A (normative) NOISe teSt COUE .......ooiiiiiiiiiiri e s 18
A1 7= 1= - | 18
A.2 Non-Percussive drill rigs (Rotary Drilling) ......cccccevvvicciimimiiiiiiccscccsecere s csssssse s s s snsns s e 18
A3 Percussive drill rigs (Percussive and Rotary-percussive).......ccccccoccmiiniimnninnimnnsnnssennnen 18
A4 Information to be recorded and reported.............oo i ————— 18
A.5 Noise declaration/uncertainties ...........ooo i 18
Annex B (normative) Brake test for drill rigs excluding truck and tractor mounted drill rigs ................. 20
B.1 LIS A oo 4 e LT 4 20
B.1.1 Performance of the tests.......... e 20
B.1.2 Dynamic tests for wheel mounted drill Figs ......cccccciiiiiccirciiiri e 21


https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9e7d-b26780191a2f/sist-en-16228-2-2014

prEN 16228-2:2011 (E)

B.1.3  Service Brake test........coccoiiiiiiiiiiir i s 21
B.1.4 Heat fade test ... 21
B.1.5 Secondary brake test ..........ccc oo e e e n s annnnnn e s 21
B.1.6 Parking brake test ..o ——— 21
= 0 T A 1= T3 =Y Yo 22

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC...........oo i iirccssmns s sssssssssms s s smsmss e senas 23


https://standards.iteh.ai/catalog/standards/sist/1bb69939-3926-4324-9e7d-b26780191a2f/sist-en-16228-2-2014

prEN 16228-2:2011 (E)

Foreword

This document (prEN 16228-2:2011) has been prepared by Technical Committee CEN/TC 151 “Construction
equipment and building material machines - Safety”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 791:1995+A1:2009, EN 996:1995+A3:2009.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive, see informative Annex ZA, which is an integral part of this document.
Part 1: Drilling and foundation equipment — Safety — Common requirements

Part 2: Drilling and foundation equipment — Safety — Mobile drill rigs for civil and geotechnical engineering,
quarrying and mining

Part 3: Drilling and foundation equipment — Safety — Horizontal directional drilling equipment (HDD)
Part 4: Drilling and foundation equipment — Safety — Foundation equipment

Part 5: Drilling and foundation equipment — Safety — Diaphragm walling equipment

Part 6: Drilling and foundation equipment — Safety — Jetting, grouting and injection equipment

Part 7: Drilling and foundation equipment — Safety — Interchangeable auxiliary equipment
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Introduction

This document is a Type C-standard as stated in EN ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situation and events are covered are
indicated in the scope of this document.

When provisions of this type C document are different from those, which are stated in type A or B documents,

the provisions of this type C document take precedence over the provisions of the other documents, for
machines that have been designed and built according to the provisions of this type C document.

1 Scope

This document specifies the specific safety requirements for drill rigs for civil engineering, geotechnical
processes, geothermal energy, ground exploration, mining, quarrying and water wells for use above ground as
well as underground when used as intended and under the conditions of misuse which are reasonably
foreseeable by the manufacturer. In this part 2 of prEN 16228 these machines are referred to as drill rigs.

In this document the general term “drill rig” covers several different types of machines for use in:

— civil engineering;

— geotechnical engineering (including ground investigation, anchoring, soil nailing, mini-piling, ground
stabilization, grouting);

— water well drilling;

— geothermal installations;

— landfill drilling;

— underpinning, tunnelling, mining and quarrying;
— for use above ground as well as underground.

Typically the process of drilling involves the addition of drill rods, tubes, casings or augers etc, normally
threaded, as the borehole extends to depth.

NOTE 1 see Part 4 and 5 for piling rigs and foundation equipment.
NOTE 2  the term “drill rigs” includes rigs with a separate power pack supplied by the rig manufacturer.

This document does not specify requirements for the movement of drill rigs on public highways except when
carried on a trailer or other transport vehicle.

Three drilling principles are currently available — percussive, rotary and vibration. Combinations of these
principles are also possible e.g. rotary percussive.

Percussive drilling is a method by which the hole is produced by crushing the ground or rock at the bottom of
the drill-hole by striking it with the drilling tool and removing the cuttings out of the borehole.
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Rotary drilling is a method in which the drilling tool at the bottom of the borehole is rotated and at the same
time, a feed force is applied by a feed system or drill collar. The ground or rock at the bottom of the borehole
is crushed or cut by pressure, shear or tensile stress produced by the different drilling tools. The cuttings are
periodically or continuously removed out of the bore hole.

Vibration drilling, sometimes called “resonance” or “sonic” drilling, is a method by which the hole is formed by
transmission of continuous compression waves through the drill rods which fluidise the ground immediately
adjacent to the drill bit.

Rotary percussive drilling is widely used and is performed by a piston striking directly on the bit (down the hole
hammer drills) or by percussive energy transmitted via a drill string to the bit. The piston is powered by either
hydraulic fluid or compressed air. At the same time the drill bit is rotated either continuously or intermittently.

The cuttings can be continuously removed out of the borehole by a flushing medium, which is carried to the
drilling tool.

The requirements of this part are complementary to the common requirements formulated in prEN 16228-1.

This document does not repeat the requirements from prEN 16228-1, but adds or replaces the requirements
for application for drill rigs.

This document specifies the appropriate technical measures to eliminate or reduce risks arising from the
significant hazards, hazardous situations and events during commissioning, operation and maintenance of drill
rigs.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

EN 280:2001+A2:2009, Mobile elevating work platforms — Design calculations — Stability criteria —
Construction — Safety — Examinations and tests

EN 795:1996, Protection against falls from a height — Anchor devices — Requirements and testing

EN ISO 3449:2008, Earth-moving machinery — Falling-object protective structures — Laboratory tests and
performance requirements (ISO 3449:2005)

EN I1SO 3450:2008, Earth-moving machinery — Braking systems of rubber-tyred machines — Systems and
performance requirements and test procedures (ISO 3450:1996)

EN ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology (ISO 12100-1:2003)

EN ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2:
Technical principles (ISO 12100-2:2003)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in prEN 16228-1 and the following apply.
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drill rig

a machine for drilling to depth in soil or rock utilising either percussive, rotary or vibration principles (or a
combination of principles) which involves the addition of drill rods, tubes, casings or augers etc, normally
threaded, as the hole extends

3.2
mast
a structure for supporting guiding the drilling tools

3.3
feed beam
a structure on which drill head is mounted providing linear movement to the head

34
feed extension
a structure for linear movement of mast or feed beam

3.5
boom
a structure for positioning of the mast or feed beam

3.6
drill string
a structure transforming the rotation and/or percussion energy from the drill/rotation unit in to the drill hole

3.7

boom mounted elevating work platform

a working platform used for raising or lowering personnel, consisting of a platform fitted onto a
(articulated/telescopic) boom

3.8

drill mast attachment

interchangeable equipment comprising a feed beam which can be mounted on a carrier machine such as a
360 ° excavator in place of the bucket

3.9

rubber tyred drill rig for underground use

a machine for drilling blastholes, rockbolts or anchors in tunnels, mines or similar underground structures. It is
can be fitted with one or more feed beams and a boom mounted platform.

3.10
vibration drilling
a method in which the drill string is vibrated with or without rotation

3.1

underground pre-armouring machine
a machine dedicated to drill almost horizontal holes mainly at the periphery of the excavation front

4 List of significant hazards

This clause contains all hazards, as far as they are dealt with in this European Standard, identified by risk
assessments significant for this type of machinery and which require action to eliminate or reduce risk.

Cross references from hazards are given to the clauses that specify the action that needs to be taken to
reduce the risk.
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Hazards can occur under the following conditions:

a) intransportation to and from the work site;

b) inrigging and dismantling on the work site;

c) in service on the work site;

d) when moving between pile positions on the work site;
e) out of service on the work site;

f) in storage at the plant depot or on the work site.

Table 1 — List of significant hazards and associated requirements

No. Hazard EN ISO EN ISO Other EN- Relevant
121001 12100-2 standards clause(s) in this
and ISO- standard
standards
1 Mechanical Hazards 4.2 4.1 55
1.1 Mass and stability 5.3
1.2 Crushing 4.2 5.5.3,56.5.4
1.3 Shearing 4.2 4.2 5.5.3,554
14 Cutting and severing 4.2 5.5.3,554
1.5 Entanglement 4.2 4.2 5.56.5,554
1.6 Drawing-in  or trapping hazard- | 4.2 4.2 55.5
moving transmission part
1.7 Falling or ejected object 422 4.3 ENISO 3449 | 5.2
2 Slip, trip and falling of person 4.2.3 EN 795 5.14
3 Uncontrolled loading, overloading 5.6,5.7
4 Lifting of person 5.2
5 Movement of machine (tramming ) 5.3.3.2
while in drilling position
6 Fire
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