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5.5.2 Definitions for stability calculations
The following factors and symbols shall be used to calculate the stability:
G, is the total weight of the drill rig including all equipment;
X, is the abscissa of the total center of gravity referred to the tipping line;
Y, is the ordinate of the total center of gravity referred to the tipping line;
a; is the static stability angle (a, = arctan X,/X});
M, is the overturning moment of wind forces;
M, is the overturning moment of centrifugal forces;
M is the overturning moment of other working forces;
M=M,+M,+M;i.e. the total overturning moment;
M=G*X, i.e. the total stabilizing moment;
Ax=M,/G, i.e. the apparent horizontal displacement of the centre of gravity, equivalent to the
effect of the overturning moment;

aq is the dynamic stability angle, i.e. a/~arctan(X,-Ax)/Y,

Note: Tipping lines are defined in 3.10 and also shown in figure 2 to 6. The stability angles are

illustrated in figure 7.

552 ZEMHEDOLDDES

UTOEEE S AN EREROHBEIERTI2H0 LT 5:
GET _TOERMEZFUO WITEROLEETH S,

X TR SRR 5 2E OO KO BAZ(HER) THh 5
YR SBRICRH T 2 2B 0O IOEIETH D,

a, IIEH R E B (a=arctan X/X,) TH 5.

M AZRD N L DEERE— A N ThD.
MATROLHNC L DEEE—2A 0 FTH D,

M OERWEIC L HEEE— AV FTHH.
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M=MAM+M; T2, EEET—A 2.

M=G/ XX, Tibbt, BEEE—AH.

A=M/G,. Tiebb, GET—A 2 NOMRERSLELORLNT OKRFLENL
aIEMEEE. T4, asarctan(X-Ax)/Y,

R BEEEIT, 30 TESSND & EBIC, Figure ® 2~6 IIRENTWD., %
FEBEIT Figure7 ICBI/R X0 TV 5.

I DT, BRI (a) E BIMEEE ()P ER SN TR Y, o (IREO S EESHR T
AR EMEEORTATHY, EN9%6 LRILCTHD. —F, a3l ER ST
ThY, BETEL 3 >OKENEZERLTEEL TWD.

FEFE (Note) B MY 5 Figure 2 000 7 X LA TIRT . B 3-2-2(EN-791 O Figure 2 {Zxf
%) & [ 3-2-3(EN-791 @ Figure 3 I[ZXHE)EARA —AZGETERER T2 S WITHEO B E
B2 51T 2 BEME KA (Tipping line) 2 /R L T 5.

WHEEL SUPPORY
POINTS

JAGHK SUPPORT POINTS

Figure 2, Wheel monrted drill rig

3-2-2 RA —ILRETRICBE S S OITHR
(EN-791 {Z¥51F % Figure 2. Wheel mounted drill rig)
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Figuré 3. Tipping lines for wheel
mounted carrier when tramming

3-2-3 HRA—IWATEHETERERT S VMTROBERICH T 25HAIXK

(EN-791 {24317 % Figure 3. Tipping lines for wheel mounted carrier when tramming)

Figﬁré 4, meﬁér mmmteﬁ drill ﬁg,

3-2-4 BHRTEHETEREERT D WVITHOREXRR
(EN-791 {233V} % Figure 4. Crawler mounted drill rig)
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Figure 5. A pair of support points form a tipping line

B 3-2-5 —OIHANERT HEEIR
(EN-791 2354} 5 Figure 5.A pair of support points form a tipping line)

grive or idler

a) Tipping line in direction of travel
Choose @ if beta is lower than or equal to 2 degrees.
Choose @ if beta is greater than 2 degrees.

Chain type track Shoe type track

outward direction
chain link
LA

» b) Tipping line perpendicular to the direction of travel
Figure 8. Tipping lines of crawlers
3-2-6 BHEIZH T HEMIXR

(EN-791 {24317 % Figure 6. Tipping lines of crawler)
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[ 3-2-4(Figure 4){ZBE 0> < WMT B OV THE 338 (Tipping line) 27 LT 5.
F 72 3-2-5(FigureS) I X H DAL & o TR SN AERZBEE R LTV 5.

3-2-6(Figure 6) TEAEITENBHRDOBZE D\ T, itk /EH OEGE TR & FEMI
fRF LT\ 5. fiBhlm OB I )t 2 BRER & 25 \ M AEE R OB 0 B S 0%
REmSKRMEICR Y, BESATRL D, BEARESREAKTEORT AN 2 ErBL
LT, SBESROBEFIIS T 20 E R b0 E 2R RTINS,

3-2-T(Figure 7) T IR _-HE B0 2 2 OEEENRH TR INTWA, vk,
XHRTEBRLTWD 39 fik 3.10 i CIXLEE LEERBRICOWVT, UTO®BYEHL

Tn5.

tanag = }_&%‘:;’31’
Figm'e“‘?. Smhiiity angle o

3-2-1 RTFEE (Figure7. Stability angle)
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3.9 Stability angle

The angle between the vertical plane, passing through the tipping line and the plane passing
through the center of gravity, displaced as defined in 5.5.2 and the tipping lines. The stability
angle thus defines the tilt angle to overturning.
3.10 Tipping lines
a) For drill rigs, crawler and wheel mounted:
1) in the direction of travel, the lines connecting the lowest support points of contact of the
idlers, rollers or the drivers of the tracks or the front wheels, see figure 2 to 6;
2) In sideward direction (perpendicular to the direction of travel) , the lines passing through the
center of the support contact area on each side of the chassis, see figure 2 to 6.
b) For drill rigs on support legs;
The lines connecting the centers of the support leg/jacks on each side of the chassis, see figure 2
to 5.

39 REE
A S A RBT DNERE E S, 5. 2TEICER LEEL LA EESEORICT
DA, to T, BEEIBEHICWEIERAZESRTD.
3.10 EREIR
a) BERXE KA —LROL WTHICOWT:
) EITFHACOWT, BEOTA 7, b, om0, 7236l
RA — BT DR BBV R EESH. Figure2 220 6 ZEM.
2) BEH N OV TaETe T NI TRE e 5 1)), BEAROFREIC f1T D KRt o .0 %
EiET DA, Figure2 /0 6 A B,
b)Y I ST < WITHE
BHEO®B YA Nicfiba Xk Py v ¥OPLEESHR. Figure2 1O 5 25,

553 HTIHEEREOBEEL OV THERLRTEY, ZONFELUTO®ERY THDH.

5.5.3 Verification of stability
5.5.3.1 General

The stability shall be verified by calculations based on operating conditions stated in 5.5.3.6
and factors according to 5.5.3.2 to 5.5.3.5 influencing the stability. Weights and positions of
center of gravity of single parts of drill rig including the base machine, which have a significant
effect on the stability and which are input data for the stability calculation shall be verified by
calculation and/or weighing.

The calculations shall be based on the drill rig standing on a firm plane with a mast
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inclination as specified and stated in the operator’s instructions and for the tipping line giving
the lowest stability.
5.5.3.2 Center of gravity

The position of total center of gravity (X,, ¥,) and the total weight, G,, shall be measured by
testing or calculated using the center of gravity and weights of all parts of the drill rigs.
In the case when a single main part is movable, the calculation shall be based on the position
giving the condition of lowest stability, e.g. the rotary drive in its highest position, drill rig mast
positioned as far out as possible and having its greatest forward inclination as specified in the
operator’s instructions.

For drill rigs with oscillating tracks the displacement of the center of gravity of the drill rig at
the limits of the oscillating movements shall be taken into account in the stability calculations.

NOTE.: the final tipping lines remain the same as defined in 3.10.

553 REMHORE
5531 —#%

ZEMIL 5.53.6 HITTR LICFERBROREE~OREICBET S 5532 HMO
5S35 HICEDSSERICESWEHEILL - THBRETI LD L2, THETEEZ ST
SWVITHZ R T M OE X L BAMIE, T2bbREMICERREELRIFT LD
B OREMRITICAN T RET — X IIFTROHEIC L > THL M Sh TS o
RN,

HEEFAN L2 ORREBCHTR SN A MY —F—)DEFALZE L CEEL
HCERE SN, TLTH o & bREEMEL A HEEFBRICEIT D S WITHIC AT 2 &
DTHD.

5532 Hib

RELWX, YOMELEE2EBGHIIRRICLDAESH D WL, < WITHOER T2
TOMMOBEMIE L BESWESSHREIL L > THELNLDI LD LT 5.

REBEER—EHBAEHR L OOHEN, FHEIIRLVEESEZEL 52 ORBME
EOWTEHET 20 ET 5. flxi, Bb@m M IEICERE Sh-RlEE AKE, 7The
PR VBN AEICERE S A MY —4), FLTAR L —FEREBICRHE SN
RPTRROFFEFAEZ 52T~ A NORETHS.

] U7 TR R 1T D < WITHRIC > W TS, B RIEFNCRIT A S WITH O BEL 0%
MREEFHBRICER INRTHUIR G720,

BE . BSORBEBRIZI0H CERSNEZLOLRILTHS.

LEREZBRETLIHEIEBEE T REEREIBROND L L HIL, w2 FOEFHET
LRt &R E MR E & & DL RIRTV D EAMI DWW TR E OIS A 28 &
FLERBBESLILTWD. MAT, HEROMMIC L D8RS L ZI0ME ) EH %
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REFAICERTRE ZLPRRLR TS,
PUTF T 5.5.3.3 TEICBYEOTTE, 5.5.3.4 TEICEE, 5.5.3.5 TEIZE OMOIERMGEILD
WTENTN S,

5.5.3.3 Dynamic forces

For drill rigs having a tunable superstructure, the centrifugal force which acts on the center of
gravity of the rotating masses, shall be taken into account in the calculation of stability.
5.5.3.4 Wind force
The wind force shall be taken into account in the stability calculation. The wind force shall be
assumed to act on the drill rig, including stacked drill rods and other equipment, adding to the
overturning moment. The wind forces shall be calculated according to clause 4 of ISO
4302:1981. The dynamic air pressure, g, from the wind shall be chosen as follows.
While drilling:

-g=250Pa (corresponding to a wind speed of 20 m/s)
under parked and out of services conditions:

-g=800Pa (corresponding to 36 m/s) for areas up to 20m above ground;

-g=1100Pa (corresponding to 42m/s) for areas between 20m and 100m aboveground.
For off-shore applications:

-g=1650Pa (corresponding to 49my/s).
5.5.3.5 Other working forces

Other working forces that can influence the stability shall be taken into account when
calculating the stability e.g.:

- The winch force between drill mast and drilling tool in the bore hole. The drill string and
tool shall not be regarded as a support when only a rope is being used for pulling up the
drilling tool;

- In the case of drilling down, the drill string may be considered as a support;

- In the case of upwards drilling it shall be checked that the available feed forces do not
make the rear part of the drill rig lift.

5.5.3.3 BN

EEREEIREZ AT D < WITHIC DWW T, 1B EO OIS < & O 2 2 EHEOR
BIZEE LT 60,
5.5.3.4 BfE

AR EIILZESEHE TERICINDI X LOTHD., RAOREHE—A e
T WTHEAERICME < #FE, R OMBHIZEER L O ooEHICB HEZRET LD
DTH%., BHEILIS04302: 1981 DFE A B - THEINDI D LTS, BUZED
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BRIREES, g RUTO@YERTI L0 LT 5.

fEEI:
-g=250Pa (i 20m/s I XHHS)
EFHEr & 2 W iR IE

-g=800Pa  (JEUH 36m/s |2 E 20m LA E D X

-g=1100Pa  (JEUE 42m/s (23X M E 20m 4> 5 100m O S (2R
HRHIRIC 1T DBIGICDNWT

-q=1650Pa  (49m/s \ZHFEd %),
5.5.3.5 DDA

LEMICKEEE RIEZTZOMOEERNBERLEM 2B L& CEBEShARITH
s 2w, flzd:

- BHIIAIC S HIRAIZRE &~ X MU —)DORICE W T, 205 & FIFERC@I< A
H, BHHEEOO) EFICERTNHEER e -7 Oh0841%, BHIBELF0
DTHYA Y EIFFRE L T S0

- BHIZITT> TV LBEE T, DY TH A Y —2XERELRRTEARHD.

- EmEOBHIOBEIE, FRREVSNVEAIBREORTICEL LTS hE s
RVDTERRBMLECTH D,

EERMEE A AT BRI U CHEENCHE DB LA OBESBR RO TN D, S5,
RGBS DV TR RGE & BE S OBERNEEM RE CRENTE Y BIREYD., Zofio
SINZONWTET A ¥ —TO 0 T IBBIERIC L AHEOR Y FVIZ>0 T, fEER
IR LTINS,

WIZ, TEERMHIZOWT, TR, BEEEE U CRmEICRIT 2 TR KR L TRE
HEDBEILBERFEMEBR RTINS,

5.5.3.6  Operating conditions

The stability of the drill rig shall be calculated for the following operating conditions which
shall be stated in the operator’s instructions.
a) Working

The calculation shall be carried out for the most unfavorable combination of conditions that
may occur (see examples bellow):

- Booms, service platforms and feed extension in advanced positions and turned to the
limit of the working area. The rated load shall be applied to the services platform;

- Steering turned in the extreme and most unfavorable position (articulated carrier)

- Mast at the utmost front upward position and maximum forward mast inclination;
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- Attachments at their highest position;
- Most unfavorable choice of tipping line;
- Wind coming from the most unfavorable direction;
- Centrifugal forces applied to the superstructure;
- Maximum pulling forces on the rope suspended tool in the bore hole.
The effect of overturning moments is equivalent to, and can be taken into account as, an
apparent horizontal forward displacement Ax of the total center of gravity of the drill rig.
The total apparent displacement of the center of gravity is expressed as follows:
Me=(M,+M+Mp/G,
Where the moment due to wind, centrifugal and other forces are calculated in the most
unfavorable simultaneous combination that may occur as foreseen in the operation’s
instructions. The stability angle is calculated :
tan a,~(X-Ax)/Y,
b) Tramming
Stability in tramming shall be calculated for the specified conditions as stated in the
operator’s instructions, taking into account the most unfavorable case.
¢) Working on slopes
The stability calculations shall be done for the most unfavorable as allowed in the operator’s

instruction.

5.5.3.6 #ESM:

SWITHEOZEMENE, AL — 2 OFTECTEHRIN TV LY, LT OBRIERMIC
OVWTEHEEINHLDOTHD.
a) JETRF

REMHEE, B2Y 9 2B OAREERLOBAEDICHLTITY) bDETHUT
W &)

- EEESNICKIT OUEINENLRKRAE ETICT —A, (BEHT 7 v M E—
AEEYAEPMESERRE ERMERY—CRAT Iy bAR—AZEA S
no.

- RO TREERALEICERE Sh i & X EEAERE)

- BOLAHMEICT A D EALESERE, RO R MORKRER & 5 2 TR

- fHEEES RS S H D IRE

- ERESTRAR DI E L S ARVIREL

- ROLFELIRVWHREND DR

- bERiEREEICE < EOT)

- WEEMNCRAR — ST TIFLRIRETE S RO -RY
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REE— A 2 FORE, <WITHOSEKELORNT ORI EMA ER%SRE &
ELTEBEETOHIENTED., 2EOBELORDTOENMIE, LTO@BYICEIND
Ae=(M,+M+M)IG,

ZIZT B, EBOABLOZEOMOANCE DE—A Y MIAN L —F OIFEREICE
WTTFRENIDEBFE L RVRAELEAEDREICLIHAETHD.
HEBITRAC Lo TEEEINDS

tan a,~(X,-A,)/Y,
b) BB

BEIRFORZEREIL, AL — 2 OEFREICKBOTRAIZRRRE, 3772bbEbiFE LL
RN —RAEEBLUERIICESHWTHET I LOTHS.
¢ MEETR

TEEDFREITA XL — Y DEREBEIRIN TSR ORI &M U TERT
L2HDETDH.

KIZ 5537 HTIIEESICEET 5~ X MEOHEBFHANZ Wik, 553.8 TIIfT
ERF—FRRYITONEZ A TOL WFTHEO R EMEIZ OWTRRTVN S,

5.5.3.7 System for the measurement of inclination as regards stability

For checking the stability under tramming condition and whilst working with a capacity table,
the drill rig shall be equipped with a measuring system e.g. and inclinometer. The measuring
system shall show the operator the actual absolute forward, backward and lateral inclination of
drill mast (when this is relevant to the stability). If major parts of the drill rigs can be moved
horizontally and this has an effect on the stability, the operator shall be able to determine the
position of these parts from the operator’s position.
A simple system for measuring the absolute inclination of the drill rig shall be provided, e.g. a
bubble level or pendulum system.
5.5.3.8 Stability of truck and trailer mounted drill rigs.

In addition to the above mentioned criteria the following shall be considered. When a drill rig
and its auxiliary equipment is mounted on a truck or trailer chassis, the weight distribution, axle
and tyre loading shall be within the limits specified by the vehicle manufacture.

Consideration shall be given to the effect of the vehicle suspension.

5.5.3.7 BREMICET 2B O DDV RT A
BEih R USFAEMEN TOEETIZEIT 5 S WITHBO R EMOREZRD - 512, <WT
HRIIIEHI D AT A BB 2D LD LT, FIZITEBEHTH S, B RATF AMIA
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L—Z v A MY —2)YDOERERRT, BHFROAFOEMEMALZRTHEOTHD.
(ZHREEHEICEEL TS L&) L, EERWITEOINM 2 K EBETRET I
NWNEEMICHEBL T OB, AN — 200 OMM OGLE % FEALEN OIRTE
FTAHIERTEDL LY TRITFNITIARL AV, WITHEEOREHER 2 ]E 3 SR X
FLADO—2E LT, FlERIEEOKEETRIECRY FREENPH D,
5538 Iy ZBITPL—FIEBRY T O WITEROZEY:
FROBEEIMZT, UTOFHEEEBETHHOLET 5. SWITHRE ZORMBIEEEDN
FF oy r E b L—F OBEEICERY fHiT O aEEY, EESE, il BigORES
ANEFEEE I L > TRENTZRALUA LT IHDETD.

WD 554 HTRBEERICATIENDOHEIZONWTRSTWD., FONEIIED
EN-996 ¢RI U TH 5.
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5.5.4 Ground pressure, calculation for crawler mounted drill rigs
5.5.4.1 General

For crawler mounted drill rigs the highest ground pressure which can occur shall be
calculated according to 5.5.4.2 for the operating conditions according to 5.5.3.6. The values
shall be stated in the operator’s instructions.
5.5.4.2 Calculation of ground pressures

The calculation of the maximum ground pressure that can occur in the contact point between
tracks and ground shall be carried out in accordance with figure 8. The total vertical resultant
force, see 3.11, in its point of application, shall be divided into single loads, P, on each track
according to the position of the resultant force.

-------- Omission  --------==cuen

554 7 u—3Z THETERICET S S WITHOBERE N OHE
55.4.1 —f%

70— ™Mb D < WITHIC TAE U 9 DRECRBEHIE /11, 5.5.3.6 THIC L HHIESRMC
DNWT 5542 HICHE-> THE SN LD ET 5. FOMITARL—F OIFREICHT
Ehoboets,
5.5.4.2 BHEHOHE

JB# & M O THEfb RIS A T B BRI D OFH B Figure8 IZ7ED D &5,
BamE Fic kT AERMEOER ST 3.1 #ilcit- T, &HOBE—fE P BERT
DB LV REEIND,

Hig
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3.3 REREOEREKREER

%2 FE JE (the stability angle) ik < WTHEOIRBEI ZBAIET 5 ) X CHREARED—OTHD. &
EERENADEE BV TED LN TWDR, TOMEEFAZMFICEELRLNE. &
3-3-1 1L BRIN HL#& T & % EN-996(Piling equipment-Safety requirements) & EN-791(Drill
rigs-Safety) R CVEAFBE &~ Th 5 HF - REHEERE K ONE L ik L TR

EN-996 & EN-791 Ciddbi U CEITRFOMEZ M TR S TRESREL WS, BE
BRrD < WITERIIIE TREICHE R TREZEETH Y, BEMZEL LAdER bW & &R
LTW5. ek, W ENBUIEOBEERICBITHIREENHEITIRL->TRY, BEICLVEDL
BEzoHhTng.

7245, EN-996 TIIEITHEOREE 8 FEIZ DWW TIRD & ) RERLR LTV 5.

Value of ¢ can be reduced to 5 deg if travelling on paved surfaces or bearing plates / timbers.

%

Fabb, & D I BEMR-CHIR CRAE SN 2 AT 2 B8 ILREE
DEAREEYE()EFETRFEFE U)S BT 2N TELHE LTV,

BV EOEERE CRETILEEOMEIT 5 EBREASHTWEA, = OEEERINERK
BRET D KRENOBRE] R~ LEZLOTHS., Zhid, HETLfEERRE
173 RICBW T THILEEOE A RE ST TWDHZ LICHLAHT 5. LarL, EN-996
(FHARREE DS R B AR EEORGEEFEM L TCHLRVWI 2B TWD E L RO,
BUGHE D SRR 0K B E TRV RY , BREE S S° BT L3 TERVWEE
TWHEIICLEDLRS.

& 3-3-1 ERHIRHLICFRIREREDLE

ZEE (deg)
TR HELEE
Wi T | AT | METRE | EfTH
HA 5 7 9
EN-996 | 5 8 = .
EN-791 5 10

Ei, BMNBUSICEBEBEORE TR R TV RWFERLRHEREZ<EEThTWS. &
2T b, M S H(Tipping line) DAL & BhAYZE 78 BE(Dynamic stability angle)?D & % ¥ A 1%
B2 botBbhs,

s B 3R % 1 B (roller) 2> & 5 W 1L BREN i (drive) & 72 X RN R(idlen) DV DM T B D
B L OLRTAEICL > TELLZ L2 TWD, T2bt, HBhiRoBEHmH &R
Bl 5 WIIEEIR OB 2 SR E K EEOLTAORESN 2 ELY bREWVEE
IIHBR A AR E L, DNEWGE BRSO ER A EEERETHLDOTH
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OFREBLTVED, WFIICHERZRIRT 2003 FERICEZRDOLNTOLOMRTRKO
LI THD.

RS, BEECHTAEOMIBOMRENOREDZIREEIZONT, ELIZE
OEEBECHA S L OV RELSED-DOEMBREEDELEEZD. B REEED
BiETHL [REE] 5, BNLFEERORETHD BHNEEE] 22L5VT,
FEEMNAREEE P ROIETWS., LT, TOEMREOREELHRZE LI 2T, <
VTHRIE R S e b 2N L2 EDH TV D,

B R EERICE, TRHE], RO 2 LT [ZoMoEERE] AEEINT
VWD RV BN S o HB TS U CEASIE TV S, L EERFEEHE 0O FElE]
o TRETHWETH L. FOMOEEREN, BAMRE I RBICECLHWME
RFOMDOREMRICEBEERFTHELEZEE L 2TER LRV ERSNTWDS., EAED
EEHEA G, BNREEICETHIERNOZERILR LTV, Ik, THO RN
AMECET 5188 BV, BEICKLERBEORMEZR~TEY, WAEICE
WTHEH IV EREEZRM ESEILERDHD.

PEEY, BREORSEEIORESNEREELZIILD LT 2 E0MOEER, KIKR
BREAARTERLLVLOTHY, ZTOBERTIHERMNEKICL —BT 52 L 83bho
oo LWL s, BRINEEHETIZE S, i EOEAHERHEASGLFHEMIORLTEY,
HEAEREISEL-OOBRMP LMY RLTIRENTVD I E bbb ol FERAVITERN
DERFICE > TE, BEOWBIEESD VEMER LD Lo TWDHHRERIZSH D), K
EORFIEICENRBEHOL & T WEAFERA S TWS, ZOEKTIE, BAROREIC
B4 2RI EsEE-CE M E O B EMREENICE L BRERLNTEY, NERT T v 7R
v 7 AELTWD L) REE Lo,

RS ORENS VA EFOREEICOWTIE, BRMNEETHELZESRELTRL
TWa., LLess, BEBRORLZEERIZOWTHE, BINWEEEO L IZHE AR
ATV, ZO/RKER, FEROREEICHATHEROREE L, RECKEETT
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T5, FOH, T/EHORY—SLRRICE Y EENBE LT, WRE OGRS
IFERIC R TEW. o T, BEBRORSEECOVTH, ZTOREGERMELFH L TE
BB EMET HLERSHD. L LMD, ZO/KRERE ZOZESLHRIZONT
AL TR, MAOKLERHHMEEE XD, £, BEIOSMIC OV TIEFMZ
ERBR LD LD, HIRAORZ RISV T, ERMCEBWTEZEMh b T
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() BRICBITIRERA

SWITHORRERIEICBT 2 R L EELHE LLER, BRAETIIUTIORT 4 20
EEEPEDLRTND.

1. FERefmERu

2. HEE SRR AR

3. HAMBEES JYANLIFU U Ty r— T
4. BARTHEHRE JISA8509-1

FBLZE/mERITHE, <WITHEORBERIEZ R Tk Y, BRI 28T
IEERBEMTTOD. LOLARRL, AL, MTOBEICSOVWTRSINTEST, &
Z2OHBITEEF TR LNTWHORBIRTHS.

Bl R R BEE R G (R4 S EE ST TR, BRAME 2 2T g e WREE
WCOWTHERICED TS, T =P —EOREEIL 35 ELEEIBRETDL—FT,
SVITHETIZ 5 LR o TWD. 0T, SWITHIZT L « F—HF—SICH R TREEEMN
B RELEEGRBHE NZDZ EBbhotz, B, REEDHEIL KENOBRE] I
%3 HRRERRE S TNWD.

AAMBISEESRTBITT D VANV IF U7 7+ — g eHiE THRet Tk, MBKREED
HRMEAE R LTS, ZTOfEE, EERER 7 Db U, BTHIIE b LTS, =
OfE B AERBR LR OO, BRERAVNRIT T v=2 7V TIERENIRENT
Y-S

AATERE T, < WITEOBESE EICET 28FEDR O & F O KHE(0,) D
FHEFES B AR TERIKEO JISA8509-1 (IZED LI TWD, EELOKEROR(E) & JBE
IO BRICE SO TEHFAEA DAL 5§ BEICESShTW5S, i, RESRME
DWW TR & RIRRICK T CEEE A HIR AMRUE STV 5.

(2) EszE T 3RERE
< WITHEICBE T 2 R EOFE A BRI IS (Buropean norm)iZ /R STV D,
1. EN-996(1996) -Piling equipment-Safety requirements
2. EN-791(1996) -Drill rigs-Safety

D2 OOFEMEIRINEE THELEL LTRASATRY, %ZEDBS, N YO DIN, #
52 ¥ O NEN 72 VIR RN TR SN HR TV S,

EN-996(1996) -Piling equipment-Safety requirements T, < WTHEDOLESRMEIZHOWNT, K
WA LR & ARIERFD 2 DICKFIL, S OICHERIREEIEN3 DICHEL T, 2 2DfREIE
ZRLTWD., FEMITIRRIZEED 2, Z OBEICIHMERREOZEE L BEO R EREBR
SNTWD, 6 DOWEIREIC KT 5 ERE (Stability angle)ld B ELUSN DB EE 5 E, AL
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ERE TS A R A OB P L I B3 D R AR

THHAIESELLTND.

EN-791(1996) -Drill rigs-Safety Tld, 2 DO{ERKEE (HER & i TH) (22T WOITEE
DEEEEZUTOLIIHERL TV D.

Medhbl, RIREEFMICH L TI0EL EEZAL, TOMORRTIES ELLEEZF L
TSRS, RERE 10 B, MR &5 ILRFOBR 2 ORI L 2RENRBE SN
TV,

PIEX Y, EN-996 & EN-791 {IR SR EBE DML, BERE ZILSADOIREBIZX S
EhTWa, MENICEWTIE, BERICBT2REEOMED, ZHLUADRKBIZH TR
V. LLARRD, ZOBRERICBITHIREEDOMIZIE, MEN TETOELR LN

Q) BRLiBHOESRAIDLLE

% 7 J¥ (the stability angle)id < WTHSOIRE A BAIET 2 9 A THEREEDO—HOTHDH. &
EEZEROREICED LN TVWER, ZOMEEAEFICIEL RO, BLED
RERECRINTEREELILIUD L THFOMO RN, RIERBLS2TERD
BRNVEDTHD. #H-T, TOBWRTHEINFRK EHET BT 5. LrLRnis, EINE
ETIEE BT, E EOBEHRLCEAESREND LIS U fi# E 23 Miom L TR Y,
RIERHR S UL DOBRFR LAY LT RENTND.

B ERORENSLVEEROREEICOWTHE, BONEECBELZEREL TRL
TWS, LALAYNS, TR 28MEEED L ) ICEERORZEER IR
TELT, BEFTEZESHEELTWS. o7, BECEICL>THELINDIELED
PMENSTSRbOTAME TR, BHEETOILERDD. ¥, BEROERIZEXD
fEPRER & F ORBREIHALNTRL, MAOLENRSH L. E B ORAIITFEN
RERBRLLND OO, HBRAOREFMETOVTEE, BRI TEL i bh
TRV, ZOREE, HIBBRARFEERHCZNONTVOIERLRON, BT EHN LA
BRIUEDOIRIA LG ULETH D Z EBHL NIRRT,
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F3E BEPILICET L REEEOEBRILE

3.5 BE XM

) FERES  SEEEE |, HETSHE RN ER RS, pp966-967,
2007.

2) FEHEES  REEEE N, HEERBSEEE K, pp.SI12-516, 2007.

3) (H)BAAMEIFES : YA NI X2 7T — ) (SMW)EREHE TIESHA&ETRR), SMW
HIB ARG IE O 7o OE SEEENE, p.78, 2002.

4)  (#)BABHEES  JIS A 8509-1:22007 [EM THHEM —L2— % . <WITHEOZEK
FIH|, pp.20-33, 2007.

5) British Standards Institution : BS EN 996, Piling equipment - Safety requirements, 1996.

6) British Standards Institution: BS EN 791, Drill rigs — Safety, 1996.
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4.1 RBROME

FERETERITRERERERRMX © 7 o SRS REENTOILTWDLIT Y 7O
FATEIC THEM L7, AEBRCIIETE ORI & HIEICAE U228 0ORBGR L 6T
D791, KUERE & FARF AR Z X U DIZEM Lz, RO CEITIRICESMR & 852 L
Tt <WITHBZ A& S, HIICE T 2 IEESE 2%t 42 3 EFTcatfiLz. &
BRETOHI e R 4-1-1 (1O T. AEETIE, E— 27220 B2 B2 5 < W
BLTHY, THFL 24 KMEHIThh Tz, THEOEFZEE 4-1-1 1OR T

BEAI-2ITETERERE LIZLOTH D, ETHITIE 1.8m B T/h S RO
REL THollod, AP TIEE 4-1-2 (2R KL 912 No.l-a~No.32-d ¢ FE B4 H1F T,
KEREOR R E Ule, B IIBUEH ERER & AR AT ARER 2 0 U721 &R LT
7. BUBERERERE L OEREARROFEMI OV TR T2 2 LicT 5.

SITM AAAI, BERCATEFLY. KASSEC) LRRSL B5ERARE:

,,,,,

4-1-1 HRERESERRIBR T 0 U SBHEEA IR EERITS
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HE T # A KRR R O BB 1 I BT 5 0F%E

BH 4-1-1

BHE4-1-2 EITH

55.8m

HREREEERGME T 0 U EEHSEED A IXROKTF

x ® x x x £ x x x ®

c[®) - - - - s [2)

® x x ® ® x = x ®

29 28 27 26 25 24 23 22 21 2

x

19

x

x x x ® * x ®

BERBN.1 (0@ x <@x = =

18

3

4-1-2 ETHROMER
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x %

®

17 16 15 14 13 12 11 10 9

=
x

% ® x

(P, S: FARFATFHER)



BaE ERIUGER

4.2 BUSEEMER
4.2.1 BIGEERBOME

BUSH R D0 SRR R AET B (LB & SR TH Y, BRI & ERBZRIET D
ZETROLND., LORBEEEBENET 2 Z LIZRETH DD, HFaxRLRPINT
WS, TAPBEGEERBRORS 2EBTHY, HET D ETABRRBEENRAD LT
WA TLHD.

B ERBRICIL, WEWE, REWE, KEMEFEOFEND S, AERTIE, Kb
FHER R WEIIEIC L > THREEELZUEST 22 &l L.

4.2.2 HBRHBELLUHRAY

(1) HEBRHBE
BEMERICY—,T 2y F A 00725, BE 4-2-1 CZENThOBEEART.
Try—It, FEH4Y v ML, EEK200mm OFEHT T AF v ZBUET, OB T Z
YFAV MR TEDLLICRH>TWD, THEYFALMIEZ ) A—F— v T LR
3, NVTR—EL oS RMOLDOTHD. 2, BE 4-2-2 |IN—RAFL— 1 Th
D.

BE421 Sv—(E)BLUVTEYF AV A BE4-2-2 R—RTL—F

(2) HERFAR

FERFARD L, JIS Z 8801 (& [HEHENE .S 2 W OFEONSTE 2mm Z 3@ L, 75um (2783 Dk
BEFAOL DT, KEWLTHDICHERLIZWET D] SHEShTWS. AFETIE
HERAR I B A RA L.
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