DIN EN 16228-1:2014-10 (E)

Drilling and foundation equipment - Safety - Part 1: Common requirements

Contents Page
0T =T o 6
o X0 11T T o 7
1 5 o o o - SRS 8
2 NOIrMAtiVe refErEeNCEeS .......coi i e e s e e e e 8
3 Terms and definitioNs ... 1
4 List of significant hazards ..........ccccoiiiiminni e ———— 15
5 Safety requirements and/or protective measures ... 19
5.1 =Y o = - | 19
5.2 Requirements for strength and stability .........c..ccccomrrirmrnrccc e 20
5.21 I T Vo L= 20
5.2.2 Structural CalCUIatioNS ... s 21
5.2.3 Rigid body stability .........cccoooiiiii i ——————— 22
5.2.4 Floating ship, barge or poNtoon ... s s e e s e annns 31
5.3 Electrotechnical SyStems ... —————— 31
5.3.1 = 0 1= o | 31
5.3.2 Battery installation ... ————————— 31
5.4 Hydraulic and pneumatic SyStems ........ccccciiiinimr s ————— 32
5.4.1 Hydraulic SYStEMS .......cccciiiiiri it 32
5.4.2 Pneumatic SYSEEMS ... 32
5.4.3 Hoses, pipes and fittings UNder PreSSuUre ...........cccooocrrrrrrmerrnsseeress e e ss s e e s smes 32
5.5 Failure of the POWEr SUPPIY ...coorreiiiiiecrr e mr e e 33
5.6 Uncontrolled MOtioN ... s 33
5.7 Brakes of the carrier machine ... 33
5.71 Brakes for travelling ... r e mn e e e e nmnnne 33
5.7.2 Brakes for SIBWING ... e 33
5.8 Winches, draw-works and ropes ..o s 33
5.8.1 7= 4 1= o | 33
5.8.2 WiInches and PUIlEYS ......coicciiiiiiiiiiiiniii s nr s 34
5.8.3 Pulley and drum diameters ...........cccoimmminsim s 35
5.8.4 Ropes and rope end terminations ... s 35
5.8.5 (0] 1 1= =T T I T =1 o P 11 T 35
59 Masts, derricks and feed DEamS .........ccceuiiiiiiiiiiieeiiiiiirr s rsss s s asa e ssnsaa s naannens 36
5.10 Indicating/limiting devices for inClination ............cco o 36
5.101 Inclination of leader, Mast Or DOOM ..........cciiiiiiiieiiii e e e re e s s aa e rens 36
5.10.2 Inclination of the Carrier ... s 36
5.10.3 Stroke limiting deViCes ... ——————————— 36
5.11 Ergonomics for control stations and servicing points ..........ccccciniiiiiini s 36
5.12 Access to operating positions, intervention and servicing points .........c.ccccoeeiciiiiiiiccciienns 37
513 Platforms on masts and leaders ... s 37
5.131 1.7 4 =T - T 37
5.13.2 Working platform for lifting personnel .........ccoo i 37
5.13.3 1T FoQVE=T 0 1= o P 14 {e o 1 4 1 SRR 39
5.14 Operating POSItION(S) ...ccccveriirererircerrr i s e e s e e e s e e e e e e e s s sn e s s sme e s e e e e mn e e e s sme e e smme e e e snnnes 39
5.14.1 (7= 1= - 1 R 39
5.14.2 BT =1 ] 1 4
5.15 L0 oY 01 oY I3V =T o L= SR 41



5.15.1
5.15.2
5.15.3
5.15.4
5.16

5.16.1
5.16.2
5.16.3
5.17

5.17.1
5.17.2
5.17.3
5.17.4
5.18

5.19

5.19.1
5.19.2
5.19.3
5.19.4
5.19.5
5.20
5.21
5.22
5.23
5.23.1
5.23.2
5.23.3
5.23.4
5.23.5
5.23.6
5.24
5.25
5.25.1
5.25.2
5.25.3
5.26
5.26.1
5.26.2
5.26.3
5.26.4
5.27
5.27.1
5.27.2
5.27.3
5.28
5.28.1
5.28.2
5.29
5.30

6.1
6.2
6.2.1
6.2.2

71
711
7.1.2
7.2

(€7 4 =T - T 41
Required performance levels for safety related parts of control systems .............c.cccuuueees 41
£33 = o 1T 43
£33 o o] o 13V X 43
L0 o o { o e 1= o= S 43
(7= 1= - | 43
Inadvertent actuation of CONrols ... 44
Controls for extending the crawlers (tracks) of the carrier machine ...........cccccccvimvrenrnnnnneees 44
Remotely controlled and automated drilling and foundation equipment ..............ccccrrnnneenn. 44
(€71 4 =T - T 44
Operating POSILION ..o —————— 45
1 =T o = T =] o o 45
CoNtrol SYSEEM ...coiiiiii it ———————— 45
Unmanned, automatically operated drilling and foundation equipment ..........c...cccccmrnnneenn. 45
Retrieval, transportation, lifting and towing of the drilling and foundation equipment and

L 3o -1 o 45
L0075 0T 0 Te 1o T L= = 45
RetrieVal/TOWING ......cciiiiiiiiccccecerir s ssssssss e s s ssssn s e e s s s ms s e e e e e s s s s s mnn s e e e e e sasssnne e e nesannnnnnnnns 46
LIS [ 46
Lifting POINES ...coiiiiiicr i ———— 46
TranSPOrtation ... ——————— 46
Handling of drilling toOoIS ... —————— 46
Isolation of eNergy SOUICES ... 46
Hot and cold surfaces and sharp edges .........cccccciiiiiiniinn 46
Protection against moving parts .........ccccciviiiin e ———— 47
(€= 1= - | 47
Moving parts involved in the ProCess ... 47
TranSMISSION PAItS ...cooeeeeiiiiiiemiciiiieeeeeeeeeeenennnnnnsnnnsssnsnsssnsnsssssssssssssssssssssssssssssssssssssssssmnmnnnnnnnnnnnnnn 50
Drilling and foundation equipment using threaded drill string connections ........................ 50
Clamps and rod breaking clamps used in the drilling process .........ccoovccrrrrrriisccsscerreeennsnens 51
Tools handling SYSTEM ..o s sm e e e s s a s smn e e e e e e s amnnnnenenas 51
Falling or ejected ObjJects ..o ———— 51
I T 411 ' 52
WOrKIiNg lIgRt ... 52
lllumination when tramming or SIEWING ... 52
Lighting inside the Cab .........cco i —————— 52
L = ] =X =Y o 4T o 52
(7= 1= - | 52
Fire eXtiNQUISRNErS ... e 53
Installation of fire exXtingUISNErs ... e e 53
Fire prevention for fuel and hydraulic Circuits .........ccccccciiimiiiiiicccccerrr e 53
Noise and VIBration ... 53
(€71 4 =T - T 53
)oY - 53
Y o= 1o 54
Exhaust gases and dust ... ————— 54
ENgine eXhausts ... 54
D L= 54
1 T 0T =T T T T = 55
L4 T T T e LT == 55
Verification of the safety requirements and/or protective measures ..........cccccccererrrricccssnenens 55
L= o 1= - | N 55
== 13 61
L= 0 1= o 61
553 61
INFOrMation fOr USE ... s e e 62
1= L (] T 62
Data plate for drilling and foundation equipment ............ccocirri e 62
Data plate for working platforms for lifting personnel and movable platforms .................... 63
g T Lo T o 63



7.21 INformation INAICALOrS .......ccciiiiiiiii s s e eas s s reaa s e nn s s e ennssasrennnsnsrnnnsn 63

7.2.2 Warning signs for residual hazards ...........cccoviiiiiiniiin 63
7.2.3 L AT T T T e LT == 63
7.3 Instruction books for drilling and foundation equipment .............cccoorirrecrnnrcecer e 63
7.31 =Y o = - | 63
7.3.2 OpPerator's MANUAL .........cciiiiiiiiccierrre e s s ssssne e es s s s s ssssme e e e e es s s s sssnneeenesesssssnnnenennsnnssnnnns 64
7.3.3 Maintenance iNStruCtions ..o ——————— 69
7.3.4 SPAre Parts liSt ........oooi i nnr e e a e nnne e e nennann 70
Annex A (informative) List of drilling and foundation equipment ............cocciiiiiininris 71
AA 7= T - &l
A.2 LTS3 1 1o o = 72
Annex B (normative) Noise test COde ... e ean 124
B.1 €T T - 124
B.2 Operation of the drilling and foundation equipment during noise tests ...........cccccccerrvernnn. 124
B.2.1 LT T N 124
B.2.2 Multiple POWEK UNIES ....ceeeiiiiiii it s 124
B.2.3 Fan SPEEA ... 125
B.2.4 Different types of drilling and foundation equipment ..o 125
B.3 Determination of the sound power level ........... .. s 125
B.3.1 Basic noise emission standards ... e 125
B.3.2 Determination according to EN ISO 3744 ... s 127
B.4 Measurement of emission sound pressure level at the operator's position ....................... 127
B.4.1 L= =T T 127
B.4.2 Performance of test at a fixed operator's position ..........ccccoccimiirinrccccs . 127
B.4.3 Performance of test for operator's and assistant(s) position for remote-controlled

MACKINES ..ot 128
B.4.4 Acceptance criteria of measurements ..........cccccciiiiicccircrr e —————————— 128
B.5 Uncertainty of measurements ... 128
B.6 Information to be recorded and reported ..........cccciiiiiii i —————— 128
B.7 NOiSe deClaration ... e 129
Annex C (normative) Whole-body and hand-arm vibration test ...........cccovvvinniinicees 130
CcA1 =Y =T | S 130
C.2 1 L= LT 0] =Y 3 0 =Y o 130
Annex D (informative) Symbols and SigNS .........ccccciimiiiiiiniccccecrrr s sssse e ssne e anne e an 131
D.1 Y (e Yo 11 T 4 o) o T 131
D.2 General safety and warning Signs ... 131
D.3 General control SYMDbOIS ... ———————— 133
D.4 Symbols for information ... ————————— 134
D.5 Symbols to be used for the control of the engine, fuel, brake transmission systems and

hydraulic SYSEEM ......oo i ——————————— 135
D.6 Symbols to be used for the control of the drilling operation .........cccoocoecmreicccinnc e, 135
D.6.1 L T=T =T = I3 Y7 o o Yo =R 135
D.6.2 Symbols for general machine fUNCHIONS .........cccooririinrccr e e 136
D.6.3 (2o Te [ ¢ F= T T | 110 T B3 V=] L] 1 RS 137
D.6.4 Mast erection and POSitioNING ........cccccciiiiiii i nnne 138
D.6.5 Winch and slip rope drum ... ————————— 141
D.6.6 LI 1101011 T 141
D.7 Miscellaneous SYMbOIS ... —— 142
Annex E (normative) Instruction selecting and fitting of wire rope grips for free fall application ..... 143
E.1 =Y =T | SR 143
E.2 INStallation ... ———— 143
E.3 LT gT =T o e ] 1= S 143



E.4 Tightening torque ... ———————————— 143
E.5 [ =3 =13 o P=1 o1 (=X o0 10 1= 40 = 144

Annex F (normative) Ground pressure calculation for crawler mounted drilling and foundation

= o [T o 3 =1 o | 145
F.1 L= o 1= - | 145
F.2 Calculation of ground PreSSUIES ..........cccccciiemiiiisccssssmererersssssssssre e e e e sssssssssnsseesssssssssnsnsssnsssasan 145

Annex G (normative) Test conditions of the stopping performances of the rotation of the drilling

1= T 148
G.1 L€ 1Y 7= - | SRR 148
G.2 ConditioNs Of MEASUIE ... e n e e s snn e e e e e e s s mmnne e ee s e nnnn 148
G.3 Measures implementation ... ————————— 148
G.3.1 LT 4 -1 o | RS P 148
G.3.2 L= KT = o 1= | 149
G.3.3 Data to be recorded ..........oo i 149
G.34 Evaluation of reSUILS ... 149
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of EU Directive 2006/42/EC ...........ccccorimriniimnninnsns s s sssssss s sssssssssssans 150
BibliOGrapRy ...cciiciiiiiiiieii i 151



		2026-06-30T19:24:04+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




