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FE 20 m/sol A Thee AL obyr ekal WAIgE bk vk [CPA 2008].

7 ,” /

/’, ,I

E 2.1 vhgkel i g A gl A3te] AfAls vid e

Y
B

ox M\
i o [o ro

ShA Asgk mpel o], tiFES rAelA B Al AASTA
in—service condition®] ™3F AA ZTatE A Ao E(w= EFwol) kS 7

2 star e, ol AACA Rt Fsksel uid el awde] FxA oA
AA B9 28 AR GRS ¢ AT vk S FUE 9
o dubdow A vpgs Wi o] Vvt FAESeE pFRAdd 25t
<%  Zobxlth  [Holmes 2015; #r=-3&3t3 20101, webAd, B9
jib(boom) ¥} 22 3] H-(slewing part)7} A4 8] Bl (weathervane state)ol] A&
T, 1 2,13 o] A3 FU) vpgo] Adsh] &gal 3 Hw (5, d3]5-7) vpE
= W WAo] HaslEe AR olF), ol As AFAdEIE WA ¥ ARG
Rl A el A-gate= Fotsol A Folenh B AUl AAA = A3t At
437} = 2 (out—of—service 5=+ weathervane condition) ¥} 237} %] &%

=

L
oY 1o ol

rr

= ZZA(in—service T+ operation condition) &2 FEsFaL, ZF2+e] ZdoA 7 &
gt Fostzel 7)ol A8 WIS awste] ERA#ElE AASTH[Shapiro and
Shapiro 2011]. o] wj, #3&}59 =7] WA 714 B3t 242 uedlr] Yairs=

14



H(Es F5E9) 0] vel dAsofor sh=dl, A =AM

3L
=z
2 (in—service wind speed) & AT F&H(EE ZTE£L o)
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AAOPHBAT|Zof 25t 75| pigat AT (EFRITQI RIHSK] S& MIR7IE ob)

I1.3. 9 adQ A T35 A 7|5F 4

oF Aol A Lkl Hhsh gol, HiRRY AAFA F& AL BAAA HA F
S5 4 A 1R BHEEEDS FoR sn Ak mebd, e 49
FA & 749 BgEs PEs] A, BaZd BA FRE Y 13

E

sl ZAe] GolE Harh v A= BelaEl AA Al aleEE st
olg st 559 shexF(load combmation) Ao A ALEE Tzl AHA 75l
e, TAA o g wol F&%+ 7]F<l ‘ISO 4302, ‘FEM 1.001°, ‘EN 13001'%} $-2
veke] el adel AA 71 §ARE dE BRI A FERFES o ® A3
oto}y 312} B}

L3D) B2 44 83 % 33 =%
Ao el B HA ANE(Se el B Edel A welshe

3t 7 e E 2.39 vERH vk} 2t} [Shapiro and Shapiro 201117.

¥ 2.3 Y ad A4 = 2 sz

b

5 %% (load combination)

i B E e
(in—service) (out—of—service)
- "JC’Jﬁ}%('fﬂ"&E?E%) o =
DA 8= (service load)
(Dead Load)
A AF (self—weight) O O
TFHEEY e g o -
233k (loads due to horizontal movements)
(Work Load) FALF E 5 o o
(loads due to vertical movements)
. %‘?Q ’E]‘EH %3}% o -
>3tz (in—service wind)
(Wind Load) A A GH S35
X O
(out—of—service wind)
Sl AR ets, ks, =35 & A A
(Earthquake, thermal, collision, etc.)

X 2.39 YEhd o], g adel AA A FdE=x %Lﬂ(out—of—service)oﬂ ) 3t
o o o}

stexfol "dFsted Ades s ALl des & 5 Ak =, AASTAGH



e e ddol ek dAIM = ddstet Adstsol 28k fa dve As 7
stal Sivh. whebA, M FRE Bhef A le] B
7] M=, A el e A T (s T5EY %
S, @l AAE e JAGE] AAE AdEodor & wul -
(slewing part)e] F3dts 28 JEi7F 2} elol s 488 2A Fas 28
FE7F H=s Ak oF e & o vk webA, Al AAE B AdRle 7=
A e gEE] M=, EA ‘ s E =

gatal ol& oFHor A eF = A
1.3.2) et =2 A FAFZeh i A T35 4A 712

(1) ISO 4302:2016 (Cranes — Wind Load Assessment)
AEe vhel o], ISO 4302+ 7] ISO 4302:1981% WiAlste: A= 715

5
ot A 710 the] Lolr ko In—service Ao Wi A FH(FEHEEY)

%L_
2 ISO 4302:1981% ZA <& Aol glvhe A vl vl

ISO 4302:2016914 AA s tha 2 o] THEUS o] &3ty AHAS =
% 3ta Qo

— p . wind velocity pressure corresponding to appropriate design condition

— A4 . the characteristic area, i.e. the projection area of the solid area of the
member on to a plane perpendicular to the wind direction

— ¢; - the shape coefficient for the member under consideration, with reference to
the wind direction and the characteristic area

ISO 4302:2016°014 FEH5=G(p)2 th3 A7 o] AHg3si),
p=0.625V2 (kPa) v, . design wind speed (m/s) I

ISO  4302:201690141 S8kl dg AA £ in—service wind9}t

17



MAOKHEZ T |Z0f St FA SEt o7 (EFYT2|Q! HUSX| B4 ME7IE Of)

out—of—service wind® ¥ 7}A&E &35, In—service winddl] 3t FAHL & 1
o 2.29F £

The wind loading shall be applied in the least favourable direction in combination with the appropriate
loads as defined in ISO 8686-1:2012, load combinations B and C.

In-service design wind speeds and corresponding pressures shall be either selected based on Table 2 or

specified based on the crane configuration, application and the wind conditions. The in-service design
wind speed shall be documented in the operating manual of the crane.

Table 2 — In-service design wind speeds vs and pressures p

Design wind speed Design wind pres-

sure
Type of crane or application Vs p
m/s N/m?2

Cranes that are easily secured against wind action and which are
dcs1gned furupulatiun in lighl winds. only (e.g. cranes of low chassis 14 125

i All normal types of crane installed in the open 20 250 !

Cranes in process applications, where a crane must continue to work 28,5 500
in high winds x k

The wind speed shall be measured at the highest point of the crane. The in-service design wind speed
in Table 2 is based on the premise that the crane can be fully secured in an out-of-service configuration
before the design wind speed is exceeded. As the means for this securing vary by crane type and
configuration, the time allowance (e.g. locking devices at special locations of the crane runway, hand-
operated or automatic rail clamps) shall take this into account by a lower level of wind speed chosen
to start the securing. Wind speeds for the use of different crane configurations and for the starting of
securing shall be specified.

19 2.2 In—service wind 748 (ISO 4302:2016)

a9 2.20] vERSo], ISO 4302:20169014 % In—service 7o tigt Hd F55
“FE 20 m/s (FEESE 250 N/mP)’oe®m A e &
4302:20160014 F5& &, 1SO 4302:198114 FAEA &¢d F£9 =4 94X
(Bl HAHE FAs o, w3 AAE F5 gho]l 23H7] A
Ao HElE WH=A] out—of—service FEIE Hgstofof g qFAEAL Ut
ojty. 53], ISO 4302:2016°04 = AAE F5 Frol Z=3H7] Aol sea#deds
out—of—service AEH|Z A3sl7] s Algte] ~eE 4 oy, AAl FAAFH
FTEHEL olnt A2 #S ALY davt Jdve Adwdtar Ak ol o2 I
CPA Tower Crane Interest GroupolA+= Y 3& 7l T59 U 3oz “T5%
18.5 m/s"E A8 AL Aasta ¢l [ANSI Report 2016]. 33, 1SO 4302:2016
ol A= ISO 4302:19813} wizt7HA| &= “F&70] =iteS< 94‘3]“3}%11 BHFEHe o
oAl HoEA AgshA gal Ao

&
%2
7
o

H

18



(2) FEM 1.001 (Rules for the design of hoisting appliances)

FEM(Federation of European Manufacturers of Materials Handling, Lifting and
Storage Equipment)o A& ISO 4302¢} miz X2 el el 35S 2455945
o] g3sto] thg A o] At s A Tk

F=AqC; (N)

— A ' the effective frontal area of the part under consideration in m?
— ¢ - the wind pressure corresponding to the appropriate design conditions in N/m?

— ¢; - the shape coefficient in the direction of the wind for the part under

consideration

FEM 1.001014 %E8H( ) the A3} o] A g

=75V (Nm®)

v, . design wind speed (m/s) (3 second average wind speed) I

FEM 1.001914 AAsk= R ele] Falsol tish dA 23S 1SO 43029}
ulzk7FA] 2 In—service wind®} Out—of—service wind® F7FAZ &3k, o]of ot
Aol 1SO 43029 FAFSITF. FEM 1.0019A In—service 7o w3t A4 =<3
old el THEEYS v 19 2.33 ).

Table T.2.2.4.1.2.1 In-service design wind pressure

Wind pressure  Wind speed
in service in service
Type of appliance (N/m?) (m/s)

Lifting appliance easily protected against wind
action or designed for use exclusively in light

wind. Erection operations. 125 14
{__ Allnormal types of crane instalied in the open 286 """ 20 1
Appliances which must continue to work in high
winds* 500 28

18] 2.3 In—service wind 748 (FEM 1.001)
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ArdorEze7|Z0) Bot 7A Sest A7 (ELYT|Q) ZASX| B4 MIF7IE Or)

FEM 1.0019 A4 A|A 8= In—service windell W3t Z515 A9 A9, &9 (unit)
AN Aol 7k e ﬂ‘?}@. S % ISO 4302014 AAek= g
S AT Jor, ESE A Ao AHET ELEn
o, FEM 1.00194 F5&F HLE& A4 FT45E& WMO(World Meteorological
Organization)oll Al Ao3t +=71EFE A= 7]F¢ “3% H £4(3 second average
wind speed ; 3 sec. gust wind speed)’& AF&3I=E 3}l Qb= A o|t} [Harper et
al. 2008] TE5S 3% Wy THeR AT A F
AAsA T5S AT o ou s FE5 AS s A
ot Rk o® iR Beadsl A
4432 (Static Analysis)S 33t E% 3ta vl [Shapiro
A, TFEEA dE Feks AP Al Jﬂﬁ'&ﬁ_i el % LS
FEH0R Gojd FE5S AREsH e BAgl ol ﬁﬂ FTE(EE %*’?E?})Oﬂ o gt
st FdE gho]l AP ET. ey, AAlCA

7} AQEA ns BasnA T A5, oW 3
3

P =5
o
3]
3
T

a“-L
oy
to
=
—_
()
=
o,
E
e
o o
S
2
=
o
o
Lo,
rir

(3) EN 13001-2 (Crane safety. General design. Load actions)

EN 1300149 &35 A A2 1SO 4302, FEM 1.0013}+= ¥2 In—service
Z73 out—of—service Flo] w} w3 o] Az & AS st Utk
In—service &3 tig Fst5 24 A2 tha3 2ot

F=¢B3)xcxA4 (In—service condition)

—¢(3) : the wind pressure at V(3)

— A : the characteristic area of the member under consideration.

—c . the aerodynamic coefficient of the member under consideration; it shall be

20



used in combination with the characteristic area.

EN 130014 in—service windol] th3t

Ik L&

- p=1.25 kg/m’

- V3)=15xV

At

q(3)=

0.5p V(3)?

(the density of the air)

(the gust wind velocity averaged over a period of 3 second)

— TV (the mean wind velocity, which is related to the Beaufort scale, averaged

over a 10 minutes)

e
Z,

1
20
==

L

30019 A A A3} in—service conditiond &&=
s 9 2.49F Er

St A Aol A8 A 7

For the calculation of loads due to in-service wind it is assumed that the wind blows horizontally at a constant

mean velocity v at all heights.

Depending upon the type of crane, its configuration, operation and service conditions and the specified
number of out-of-service days per year, a mean wind velocity v shall be specified. Table 5 gives values of the
mean velocity v for standardized wind states.

Table 5 — In-service wind states and design wind pressures

Design wind pressures at different
Wind State gWind effF;ct levels [N/m’]
Designation Characteristic wind speeds W1 w2 W3
v [m/s] v(3) [mis] 4(3) g q(3) &, - q(3)
Light 94 14 125 88 46
Normal 13,3 20 250 175 92
Heavy 18,9 28 500 350 185

Other wind states may be specified for a crane. The specification shall be based on
either of the characteristic wind speeds v or v(3).

The design is based on the following requirement for the operation of the crane: If the wind velocity, measured

at the highest point of the crane, increases and tends to reach v(3), the crane shall be secured or its

configuration shall be transformed into a safe configuration. As the methods and/or means for this securing
are different and need different time (locking devices at special locations of the crane runway, hand-operated
or automatic rail clamps) a lower level of mean wind velocity shall be chosen to start the securing.

1% 2.4 In—service wind 74 (EN 13001)
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AdorEzA7|Z0f Bot 7A Sest A7 (ELYT|Q) RASX| B4 MIK7IE Or)

EN 130019] In—service wind®l W3t Fats 24 Alol= &
Hoto] A7 FE5E A& st ddon, dvbH o R v E= FAE ‘normal’
ISO 43029 FEM 1.001°4 2] In—service Z71] thak A F &
alth. <3k uhel o], EN 13001014 In—service Aol E&£S “3% Ht
7o g AHolata 9rtE AL FEM 1.0017 59
71Eel AA 71FEd= €8 EN 13001914 = 3% Jﬂ:r <3} 10%
AAA L 108 Hi E<L£9 Beaufort(HEE) scale}d] IAS F714 0
ATh= Aol A vl Z Zolzk k. 17 2.5% EN 130014&= #1418}
scale®} in—service design windete] ¥ #AES vebdo FAAFTA F
g AT FE A5, FEAVE AAE Agole 3% Hd TF

F FE0) FE olgHY, THEAV AA A ¥ e TEA

g
,
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=
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=

7(3) 3
500
2
Key 250
X Beaufort 125
1 Wind state: Light
2 Wind state: Normal 94 133 189 _
. ; v
3 Wind state: Heavy | 34,5 6 7,8, 9
X

19 2.5 In—service wind®} Beaufort scale®] A (EN 13001)
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(4) 4¥ 3N 7= 4 (BESEHEER H395 71— BER%)

Fevetel gAY Fxard % Aol B3 VIE (FEASE A A
2015-6622)' 49 Ftol dite] AU FEAA(T L — o MEEHR) T fAFS
o, mEba i 29 FEHAE AAS doks Fook vk A A9 T &S
cdlol A= BRelazRle] Feled v At 2ol FH5E]bS ol gl SRS 1A

a9
w=gqgcA (in N)

- ¢ FEEY (N/m?)
- C: 3EA+
s
A

g
—A g

14
=
=
w
(@)
5]
=
(@}
(@)
2}
@
=
@
N—
S
N
X,
off
ol
N
o

A& AU FERFANA] FHE 45
(out—of—service state)® T&35}o] L= =
59k 18 a9 2.6 AAE upe} ol ;3}5; ;ﬁ@aﬂ 9,1

EREEDEFX ROKXDERIIBFHIL—2DIREIZIGL T,
ENENRRDOTRIIE TS RICKYHELTHEETS
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= L BF 9804k
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A#HQ FE2ArANA e AA Tk AEE, =2

i Sstes qfAsta 9o, 3x Hi F o
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AAOPHBAT|Zof 25t 75| pigat AT (EFRITQI RIHSK] S& MIR7IE ob)

% H8% FHERS FAHES FYST gom, A Eolt Ak 16 m oL
$HES hu gk AR A FRFANA ANSFE FEEG WY FAS wgo
2 Ak AY4FA FHL ol “¥% 16 m/s” 7 AP,

ofd -
Jp
[-‘O
o
I
[\V]
(@]

”

/s"7F &= A A Eole

AR g 249
m
S gYgawele #Atee] oisk AA A

ooV by
)

=
k)
>
1
re
S
oh‘,

e Fotee, AAE7F 82 m Byt ‘5%—0: 7A9-el= 1SO 4302 59 Ag-Ho ¥
stsol 717k ZAl AR E AW, AR sgel7E 82mE sk Aol 1SO 4302 59
B Feksel A717F AA "Vé%’% & T U F, dEeAM = A Folrt 82

m 2 Z¥stE Bgawele] 49 1SO 4302, FEM 1.001, EN 13001 Xt} ZdAHe)
A

oA o & Fstes AE T %‘\E% Rl A lo] AAHAIRE, HA] Fol7F 82 m H]
Tl B A Qe ISO 4302 5o AF-ET W AnE Al AA7E o] Fo
AL des & T A

I 2.4 HA AYGFTA T F YA AAzo] At (Y 2 Fx2F)

(HAA2 A4 +5) ¢=05pV>=83v16 .. V=16(m/s)

(F< 20 m/sell sFsh= AAlsEel) g=250(N/m*)=83vh . h=82(m)
sk, Ao Ut “FEd 5 FAarER Al 379 27N = HEA AYES F
Aetes Akl o, o7 AT A dets AEFe FE > HEE A
AlstA] el QT ole i Bl FERarAC A ERl ARl A el o
A A FEol s awcle] AA Folol wet GEpA| 7] wiitel] o= 3 go=m 4t
Aet7] olg7] wEo g dwETh ol wt i FA =T E, AFolA Eela
gl AGFAlel g A Ao A& FE PO, ifﬂol TZIAA A A A B
2ol tist AA T HAa (16 m/s)S VTR FEH TH AS AE 1
gate] ‘10 o F5 10m/s"E AL AS EEE AT [HAR J7EE W
IR E 480 . o Aol A Ak Ak npel Pol, FE5E AS Hsh Azl A
A GEFs wom, AdnkAo g AS Htst Algto] A A9 HAFTELS Fopxlth 1
d 2.6 HsAgte] 1AM B9 FHS VTR HasAhE A F539
#AE YERN = Durst curveE YERHATE [Durst 1960]. Durst Curvet™ A5 H 3}
Alzro]l AR BE 499 & kel Fo] ARRHM, Ay 23 Tl wE oY 79

E curve’t AAHO ot 2™ 2.79] AAE Durst CurveE 7|Fo=2 108 HA
% 10 m/sE EN 13001949 3% HF FT&'o7 dAstd <F 15 m/s o7 o]+=



A& g FRFANA AASHE Aol tist AAl FE9 =7
s & F Qg 2E JE TA-FAANAN Bz F43 ElY ZA]
FTEHL, B ad el A 1 A ZQdEHd g AA & R
T4 AS NS 1Y 3 Aoz AlrEth
v T TTTIT
— DURST T
186
15
14 \
B N[
; 13 ]
12 N
N
T
11 ..“.
-
10 100 1000 10000
Gust Duration, ssc

1% 2.7 Durst Curve
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AAOPHBAT|Zof 25t 75| pigat AT (EFRITQI RIHSK] S& MIR7IE ob)

SO B9 AdFEA FEN BaE FAS weiddnas)Fel wa 77
3 el A 71EQ B TR 2 Bl #a 7)Ee] AN 9
o sl Bl AEA ¥4 B 4 24 Ass % 250 delelg

«

AP BATIEA BE e B, A= B A AdTA THeR
SEE 20 m/sTR ARSI don, o] A AA GAo A VFow wWo
&5 ISO 4302, FEM 1.001 55 &3] AATA 55 €055 20 m/s"=
TrAsklTE [ 2014 2y, wHES 20 m/sT7F =l A B

ofe] Aol A5 wEe= Jhgd Hersle

m/s"= 7S 7HAgske] Aldsta lt

AdAARATFo B3 7H (ZE: Al 1823)
A37E(AHF D AT A A FA) @ AFE €% E50 29 10MHE 238tE 49 egadcle A
-] G4Hd B2 dAl A FTAS ok ), #3HESEo] 29 15V HE et AS-odE Rzl
SRS FA AR gt <A 2017.3.3.>

A9, B9 TRt

BH7dQd TETEH 2 Ao 8% 7E (SEAFTHE 3 A 2015-6623)

AIZ (B A T3 2 NRAZF) D AszA5E] Fal%9] ge the Aol o& Aatsle] e ghow

gtk W = qCA

o] 2ol Qo] W, q, CoF Ax 2+ b s YERE Aot
q Eh(kef/m) {N/m'} C: FZA4 A 4ES = d8(m)

@ A1) HEghe the 7F Fol A Aaks Zeole] Aelel W 9o Al osht o A%
FEHe TAFY, ARE P e W AR Txr|E S B3 3, A3z A nad
1. 299 #2485 X Wh  (ket/m) [83.3 X *vVh (N/m)]
2. 29 A4 M X *Vh (ket/m) 198 XM X *vVh  aum)]

o7, M = VQ/ 30 V @ AAZEF 4 (m/sec)

h @ Fdde] vEs e W] Age2iEe Fol(m). &, xol7t 16(m)vRd wj= 1602 3t}

=
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(in—service condition)o|A AYE & JEZ Y AdAo] AAEA T ojH} e A
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29 4 JE=F AAHEL o= ‘1S 20 m/s’E AYFTA TEHEoR AT H$
AAol7F oF 82 m WSl BRI wERlE XA kA EATE HAE = vk
AL ougth, 9FA] ol mpel o] BFYIHQ APFA FHS FxA AL
grstr] g AA Ve 23 T low, mEkA el A 85 = Bl
o] x4 kRS FHs] s E =l Bl AA Il AAGE Ha
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SEA 27l M= /el o] B aE]l A A S & tAE 2AVEA S,
Bl AdsA T AA dA SUdA e BEAde 248 ol =5,
AAFA FT5S Al Aol tek A Al AT TH(EE TEHE

Al 71

e AR e® AAAYE AS o UG wEbA, S g3l A
A FAE ZAAA e e AA EZXo HA Fho]l “F2 16.3 m/ls’ U

o
™ !

%ﬁ%s 15 ws'2 AR AYFA FEe eIyl 9 sew daad. du
7

Bedoe 12 m/s 13w 7 AUEA FEom Agada A4 At A
oz tent & @FATA} Bgsnn wuss 4954 F453 9209 4
A AEA9 Sue BEethn AR 495 Fhe A7 A Aow 4
guth mebd, of|d FEe WA AAFA FH JFoR AFstelol e
BAA] AR, Thd G AYL GAAAL ATE 2o, 2 TN
o FEA/AQY Aol da) Lol Bask gk B FAE Ay 9w
Q9] 1 FrAN BUE Mgow Fao G fud BNTAAS BEH A

V.1 243 egz2dd9d A 84 ML

243 B B/EA Ass w4, AR E B AdsA
o gk T2/ A kA S BEEs AES LAt dﬁ} ;‘“’*%EH
A AF el A e F&
uk oly 2}t &4 (Dynamic) A& %
gatglon 7dASEEIPAA Ay & F
second gust wind speed)o® Z} £&£2 A A
Ul B AA 7ol wet Agetalon, 5# s
sk sl|Xo] FQ3ty] wol] FHAIZF]HE(Wind velocity history
s Fokss A A9 Y AR=E SHSTh %i"]ﬂolao 7]
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NOWS(NatHaz Online Wind Simulator)E ©]-&3t3tH Kwon and Kareem 2006].
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glo] efgzd el dig x84 ’\]Oﬂ% Fotsol wWE BawEd EA Asy <l
FEO Ase Al agste] AT Favtk 9l

A FEAS T4 eI L= T4 745‘3 FAlell arelste, AAe 7
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:L% 4.2 ?_ook%

lo
Mo

< 13 g adde] Ass 2 (Ju et al. 2006)

% 4.2004 yz Hwoel s (& xz HW) AYEo] A} 5 (planar pendulum
motion)= 3t Aol Wk 4 f3eh ndlS g Zo] f= dAu [Ju et al
2006].

00 o 07\(d i d, 0 0
0 0 0 - 0 L (-0 +066°
]+ ™ i 1)) Lagx]) ™ - o OO0 (4-1)
00 m 0¥ b, v, 0 0
00 0 m,|lw, W, wy| |-m,g| |-m,L,(66+6)
m,L,60+m, (W, +8)0 =-mi, (4-2)

A7, v, (d, KE 27 B TaAe A% B9, 24 Ad, B Aol
0, AGEE] A, £, AYTe B ololH, uy vy wys 27 HAZA
oAl Re @ AN x, v, 2 W] WAT el g2 B
FA Wl WE o, g AYA ol R FANAE e, HATOR = F



= yebdg. FoR71 Ao axpd(higher—order terms)S FA|SHH, 2]
W (4-2) 5 22 AE mdE 398 ¢ vk

00{‘

00 0 01\(d d d, 0 0

0 m. 0 0 ||| U u 0 -m L6
M |+ ¢ BlyafcH ™ be[Kk]d 8L = + per (4-3)
[ ] 0 0 m, 0 Vg [ ] Vg [ ] vy 0 0

0 0 0 m||li, Wy wy) [-m,8 0

mpré +m,(Wy +8)0 =—m i (4-4)

i,
Ao A & 4= ko], A(4-3)F (4-4)= MZE FE2&(interaction)©] U= A
(coupled) E=olr o] st i AWty oz vEa A5t fAHS o]l

g,
H, A4-3)7 AU-HF ol 88 BAAAA] A% Aol Ba 7E AT
]

o, dFE &Fe] gy A9 Aol vA= d&Fe] A4 ¥es Bl v
o, ol dido] Yel= ol B A9 dRdEas ddAHes
Fabg dgel EAsks wHel, dgEel WP QFEe] niAFFE W %e
ZTL]-}‘ Al ©
T Ean

e EA87] Wiroe®m FAHAT [HFX T 2007 WFZ 2008; 2

5 2008; Park et al. 2009]. = 4

A (4=3)A A= &5 R 285 2HA
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0 0 0 O d, d, d, 0
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[M ]+ g Pra[C P bH[K] T = (4-5)
0 0 mp 0 Vi Ve Vg 0
_O 0 0 mp_ WB WB WB _mpg
m, L0 +m, (W, +g)0 = —m. i, (4-6)
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V.2.2) a4 g B3 dd 2 A=

(1) g9=8A

FEol M2 AEAH e addle] A 54E& A8 ﬁfs ER] <l o
g 33 frete ey RAS FAgdstal FokE Alsthol 4/ S A
ok A A o] A i B aEdS mulelA] Bol }%8}1 A= LiebherrAk
°] 290HCE MAsAT (1Y 4.3—-4.5 F=x). 290HCS] Hv) A Y= 57.4m o],

s
R
rlm
zi
_lZi

AW Jib EL 70 m o], Hd Jib wFFN M9 F-&AUdEFTE 3000 kef otf. 3
H, e ad e ALt Jibe REAd wep weled, ARk o s nbgol Adg
5 g ¥le o] AL 9}% AFete Aagct 2 AAoA = M ETe A5
2 daE= Ho Jib 9470 m, FEAYstE 3,000kghHol diE] RS
290HCO W3k ﬁli may 9 oaAe, el Al xR wel Abgshe A
4 e 71420 ABAQUSE o] 4313 t).

| @ @ @ &)
RIC T A AN A A  aaV A AV AV AVAVAVAVAVAVAVAVAV AT AV AT ATATAT AT
227 m il
© ] @ ® ®
T ! : 5
: som—1~ 3
] 0} @ ® ® ® @ ® 3500kg é
<y \ \ \ \ 5
60.0m —L 2
@ @ ® ® @ ® 4100kg §
[ \ \ 5
c
55.0m ! E
@ @ @ @ ® 4800kg ©
e I [ z
] £
17.7m 483 m } 3
@ @ ® ® ®  5900kg &
E
b 5
**' %
x £
= 0} £
8
o
I B i
E B
I 5 £
E S T $
2 E
8 2
£
g < 5
* ———
s e — e =
~—6.0m 8.0m

scale/ 1: 460
1Y 4.3 290HC =g el
67



Radius and capacity

T (EFYTIQL ZIAS K| 4 ME7|E Of)

68

Length of jib MAX, Radius and capacity
(Slewing radius) |Capacity
25.0128.0|31.7 | 34.0 | 36.7 | 38.0| 40.0 | 42.0 |43.3 | 45.0 | 483 | 51.0]53.0 | 55.0 | 57.0 | 60.0 | 62.0 | 65.0 | 67.0 | 70.0

m m/kg
70.0 (R=71.36) 233337 8000|8000 |8000 [ 7420 |6785|6510|6130{5780|5570 | 5310 |4870| 45504330 |4130 | 3950|3690 | 3540 | 3320|3190 3000
65.0 (R=66.36) 28&_)3025 8000|8000 8000 [ 7770|7110 6820|6420(6060 |5840 | 5575 |51 10| 4780|4560 | 4350|4150 3890 | 3730 | 3500
60.0 (R=61.36) 23%6% 80008000 |8000 | 8000|7450 7160(6740|6360 |6130 | 5860 |5380| 5030|4800 (4580 [4380]|4100
55.0 (R=156.36) 29&3305 8000|8000 |8000 | 8000 |7790| 7480(7045|6650 |6420 |61305630| 5270|5030 [ 4800
48.33 (R=49.7) 23&306? 8000]8000 |8000 | 8000 |8000| 7820(7370|6960 |6720 | 6420|5900
4333 (R=44.7 28%;% 8000|8000 [8000 |8000 [8000| 8000| 76807250 7000
36.67 (R=38.0 | 5og0 [8000[8000 8000|8000 |8000

1% 4.4, 290 HCO| Jib¥HA el e -8l g3tz




item Quantity Description This list cannot be used for the calculation of the smallest transport volume. Lengthm Widthm Heighim Unit weight kg

ST 163 092 095 1450 2900
A ooioviiarv e S () (1.46) (0.84) (0.87) (1080) (2160)
e : 137 062 095 1255 2510
2 2 PEbaemitealane ; (1115)  (060) (087)  (B0O) (1600)
910 080 095 1650
3 1 SUpport am lond ——F (1195 (0.82) (0.80) (2200)
137 062 095 1255 2510
4 2 Supgorkermshior = F (115 (0.60) (0.87)  (B0O) (1600)
242 546-5.40 0.11-0,18 0.16-0.38 175-525 1400
F 55500 Benketisapeort = (7.52-7.46 0.10-0.17 0.10-0.38 366-912  2556)
414 018 025 320 1320
6 4 Support strut > ; ; j
i | p— 1 ®55 (0.22) (025  (600) (2400)
71 Guide section cpl @ EEI 839 280 250 4070
i
g8 1 Undercarriage tower section @ Eq:[ (35;3) (2225) (zzgg) (%5338)
9 9  Towersection ﬁ EI 414 230 230 2260 20430
=
Slewing platform cpl. with ball slewing ring J ‘ 1
10 1 oo @E@‘ 17 624 274 257 9080
L =1
1 1 Tower head section ﬂ 888 164 1.80 2560
- :
12 17 Counter-jib head e B 8.06 242 092 2580
13 1 Counter—jib heel section and guying ﬁ m 8.44 177 092 2020
14 1 Intermediate counter—ijib section L 41 [j 522 176 092 2580
15 1 Jib heel section and guying fﬂﬂ [% 12,02 184 196 2980
L A
16 3 Intermediate jib section ‘ESE] t? 1202 163 187 32058 5435
. 1200
— ; 5.36 925
17 2 Intermediate jib section ’Effﬁ f%[ oy 163 1e7 1940
18 1 Intermediate jib section i o 1036 163 187 1864
19 1 Jib head ﬁ Eﬂ 221 184 114 330
20 1 Trolley ﬂ HI 189 183 1.20 335
p
21 1 Base tower section i % 8.85 2.30 2.30 4380
(12.42) (2300 (2.30) (7550)
22 1 Platforms — 500 150 2.00 2300
23 4 Hydraulic system, supporting and 210 1.25 1.00 800

climbing cross members

24 1 Base t ti I 12.42 23 23 5520
ase tower section @‘ﬁr

25 1 Hoist gear frame % ﬁi 20 315 160 2400
L

26 1 Crate with small parts, ropes and foundation angle irons 1.1 1.0 1.24 3000

{ )"t Undercamiage 8m ALBAl 7Y

19 4.5, 290 HC eEfY =zl 72 249 A
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AllorEE iy |z0] Bt 7 Sast oin (EHYIQ ARASK| B4 MEVIZE Or)

(2) AIFE
AT, Fotgel A JAYES] TR dig AR ZAA, 7 FH ok
AFEZ aH3Qlth. AFLS 19 4.69] e
upe} o] Aol w9 HFetar, e AEo] A HE 2y FE AF ol
delst7] EH—EOH, AA 7Ee P& adste] FakeS AHgs7E vzt
W}F/‘r/ﬂ AT Ao HelE flete], 19 4.79 2 S weslety F
A HAr b el fPor AEFS BAYET. FH, PE
o WA glo] Ha ‘5}5} ERE]
s kgf/m*) o] v

< 3000 kg % 50~100 kgf/m o A&

30~60 (m*)o] Hr}. ¥ AFor= 7} o =g A2l 60 mzfé—

No 1) N L] No ELT] No Fr L]

1 22 2z a WALLER( %) 7 ] 10 TOE BOARD
2 ST'LPLATE 3.0T 5 FER 8 WALLER(SH5) [ o uw
3 STL PLATE 2.0T 6 23 9 A UCHCAGE) 12 HAND RAIL

18 4.6 Gang Form A=
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vV.2.3) F8%

= Aol A B A 1=
AA e B ARl Rt B ATel Y el A
s 7lFes sl

=l g2l A Vel e Fetes vy Ao ek shal gl

i)

oy 7oA FHAS CE= v F 4.39 AAE @S Z g3
¥ 4.3 THAS
S W W] TR #(C)
0.1v]¥ke] A 2.0
_ 0.20]%F ~0.3v]%F 1.8
HY EgA(7EA ] HH Egirs oF FAEE W
HH B (A2l H ] ALl ol FAE W1 0.30]4 ~0.97]1H 16
0.901% 2.0
5u|qk 1.2
501 ~ 10wut 1.3
10014 ~ 157]¢t 1.4
HJHoz FAH | W2 1502 ~ 25mqk 1.6
2504 ~ 50u]qt 1.7
50014 ~ 1007 %k 1.8
100014 1.9
QEHN D AFA e HH Egjxd 95 FAHE A W3 Bkl 1.2
o v X ot o v —F|— (e} L N 10]12)]— 07
ol EolA W1, W2, W3t 27 thg-g ¢fn] g,

- W2 aHele] migre Wi wel dolE Hgd Wi we] Fom i
PO A AR A2 20U B A SR Rlketm)

)

oA A i Rl A ERIQl 290 HCO A%, 1§ 4.5¢F o] & FAL
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(m/s)el vk, mhebA,

I X~
el

°o]&

p.V*

1
2

q=

&} TH Simiu and Scanlan 1996].
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[e)
= ©
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A
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pe T/IUERA G7gt 7Fo® oF 1.25(kg/m’)olH, v
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=
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v}
o

o

o] 16 m ¢ A9)¢l 166 N/m* ¥ HU3k s 7HA&= AL & 5 grh

83.3x v/h=83.3x v/16 = 166(N/m?) (4-11)

Aol E AAsIAA Felss E 440 AAE FTHESGS A8t a4

A =3 E5 (3% A7 %) Eave

12 m/s 90 N/m’

15 m/s 141 N/m®

16.3 m/s 166 N/m”

20 m/s 250 N/m
SHA, FA MM E T4ty o] dasty, mEx Fksm Algtel wet
Wslels BlE Fokee gl Hasith F45E ngeR ®E FTekes bl 9
I Tl BRdty, THAES A AHE ol gAY e AF
FTEANDE S TR o)gdT B Ao dFHom AAHE FHAT)EH
(artificial wind velocity time history)< o]&3sle] S434 S 3oy, AFF

]

SAZrolE e @|HEFEe] FHEAAEHOoR AHAC Wo
Spectrum= ©]-&3lo] A3 [Simiu and Scanlan 1996]. Kaimal Spectrum= ©]
&3k JAFFHAIolg A W dig A7 el MAEon, B AFdAe
University of Notre Dameol| 4] 723t QlFFEA17o]8 AA el NOWS(NatHaz
Online Wind Simulator)& ©]-&3to] d&gFEHAoleS Aty NOWSE A%
7F-2~ Y Z 2 A X (stationary Gaussian random process)S Wi FHA|7lo]H S
AEHAS i AAste Zzagolw ¥ 493 o] 3% AAE FE(3
second gust wind speed) @@ A¥ = 55 nHt AXE J& AF @S 49t

olo] th3dl Kaimal Spectrumell &3l FHA7o]H S A5 oz A3 [Kwon
and Kareem 2006].
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ArdordEzey|Zof Bot 7A Sest o7 (ELYT|Q) ZASX| B4 MIK7IE Or)

NatHaz

NatHaz On-line Wind Simulator (NOWS) : Input Interface
Nows

User Inputs : Please select options and fill out input values. Ondine Unit Converter
Please select the unit of input values (default : Metric)
If user would like to see English unit output, please select checkbox (default : Metric)

O Metric(Sl) unit [m, m/s] @ English unit [ft, mph] M Output : English unit
Vertical (z), Horizontal (x) or 2-dimentional (x,z) locations for wind speed simulation
(Acceptable formats : Delimited by comma(,) or MATLAB-compatible, e.g., 4,8,12 or 4:4:12)

ormn:

oxime: I - W

oxme: N -
Total number of frequency (N), cut-off frequency (f.).

Note that At = 1/(2f;); T = 2:N-At [in Ergodic SRM, T = 2:N-At:(total number of locations)]
N (max = 18000) : |[EZ f. [Hz] (max = 5) : -

Exposure category (A,B,C,D based on ASCE 7-98) and 3-sec gust wind speed (Us.: 10)

oA eB [ ] ®D Us.c 10 [m/s, mph] -

Wind simulation schemes

O Discrete frequency function with Cholesky decomposition and FFT (max 200 locations)
@ Schur decomposition by AR model and polymonial approximation (max 100 locations)
® Ergodic spectral representation with Cholesky decomposition and FFT (max 50 locations)

@ Conventional spectral representation method (max 200 locations)

Ea &3

1% 4.9 NatHaz On—line Wind Simulator (NOWS)

oA ME AXE 93 AFE ASCE 7-98¢ AHod =FWSF B Coll sfjdates
T F 440 AAE FTEHES 3% ARE FTEH R Fo, 0.256% HHoR 1083
o QFFHAeIHE ZF F& 2o diEl AAdst (2™ 4.10 #x), olE 4
(4=9)¢F (4—10)° st AN 913 WHs FTshs dgo=z AE353lt)

16

Wind velocity (m/s)
S N

[e)
T

4 L L L L L
0 100 200 300 400 500 600

Time (sec)

% 410 Q1FFEAZ)E (3% AXE #4515 m/s, =EWF C9

o,
o
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Allorsim 7|0l et A Siadst i (EFRITRIQ) SIUIEX| E4 MEY|E 0)

V3. A3 ggadde A% d4 2 dx 24

E‘ T
Relste] sjMstglon, ¥ Aold WA e9Iecle] A% A S,
o

& dag v BHSY.

AT E AU-7)3 (4-8)o] el wieh 2ol, B AT A% A%
o]
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AFze e BhAde Fool M2 AT A4 AolA: ® 450 vehd vl
2k S B9l FAel A A TR e AaNe EeR s B, w
& Aolzel Had NS Ao SRSt BANNe AY A9

X
o

d
f

E 4.5 AYGES nES B A0 As sliA Aol

o 54 7o) 2
o FEER F49)]
12 m/s O O
15 m/s O O
16.3 m/s (H]aL 7)) @) X
20 m/s O X

AN AAA BRIl A8k ot BRI BEe] 72 A F
Wekow zhgete dilstsor Aesilon, g FAL AEe stz Fstks
< Jibe] B HHoA A7t AT WY FHEITesoR FEse Ao
2 Aot 3, T oA FetTe BT AT THAIeH o2 E 3 &
A Fdtes Thetalon, 7BES] FAE A5 #E 7H FAFSEsoE APk,
ALl 7tald 4 Fdtee Jibe e 4 AT steoz rtste] das 3
sttt A4S RE=ZH W (mode superposition)S ©o]&3le] F3Ysrt R=F
Ao A A B (direct integration)ol] B3] AAEE7E wE7] wjie] ggHom
SHE AN = oy, AYAFS e FREY A ANt A EE ue we
Aoz dHA Quh. T3 FHAAA e FAAGE A g 544
Aol @ol A&H:= 0.065 AE&ste AES TS tHRadoici¢ and Jovanovi¢

[\l
o
—
w
—
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AiobrIZAy | Z0fl BEH B2 Saist (17 (EFYT QI RIS K| 24 MIEI|E Of)

V.32 84 2% 8 54

(1) 2434

A 7lEgk Tkl dil
S T3 A= T
HES vl AA 71590
e 19 4129 A Rl A —E—
el Ho W9 Jibel EdtolA, AWM= Ballast
ATt

Bl aele] #f3ash AL

o W}% E}%ELEHO Zﬁ%:‘«%ﬂ ek tﬂ%ﬂr XJEE
SE

5=
o)
=

Iy 412 U Hog F HA A9 XS @ (T 16.3 m/s)

B A gl 2 F-¢9l Jibel ¥4, EFY A9l Mast 4, &
Aol A o] FrkaF weet EMELEM AAe] FHE ARERNES
S 29 4.139 JeERAATH HM% AERUEE F4 16.3 m/s
T4 20 m/s & °F 1.5 W) A= AZA FUIskeE wbded, $5 15

ol A= Z47F oF 0.85u), oF 054HHE HastE AS 4 5 ok w}aw, A 7
A AABRE AdFA FE52L 16.3 m/seF v 53
7Y 3E-0] 1& Fefoll sloiete Ebla#Qle] x40 44
A9k, F4E5 20 m/sollA AAES 9T A= gYzdd
I EES ;4 2 wohg)

OJ}'}’F
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JIB MAST

257 ' ' 05+

2 04 -

~ 157 ~03-
E / E
faed [s2]

2 gt 2 02- //
(a) Jibe] &%t (b) PF=E
CAB v 104 Overtuming moment

04 8

0.35 7-

E

03 Z6-

025 TOEEJsf

% 02 E4-
> 2

0.15 E3-

0.1 gz,

(c) Cab () A=EHE
T 413 B9 Fes)Ae) Fhol e PG A AERUE (FHs)4)
2) =434

AR FaksY %Z-?OJ 548 a3k Eetr= Xé;glsﬂ}‘\jl wto g 2Pt
gleo] el a#elel +
FTolsol ek FREY As
wind) ¥} o] 1~-3%= F7|7F &
e

[e) [e)
2 ey aadls

FEHY 53 (gust
S wed], ol gl

= 7] wjolth [f’ﬂ%ﬁlﬂﬁ
weha, EglaEele] TEA gAS wuEly] YA

2010]. , Ay F719 A
S X3 WE Tkl did +2H Ass BT o) v B Ao E 3%
ArE FZo| Hu 12 m/s9t 15 m/s & 73%01] st FAA S Fedstal, o]
gt AaE AA 71Fol A AAEHE AT A T4 16.3 m/soll tigk A A A A
o} vttt FA A 23S 16.3 m/s o et XA Ayl vusE o]
T, 2o By os AvE Hlwshr] fls|A ot



2o FAs A A= BRI fle]l Fatks stellA dEASES Helvka ZHAsta,
2= T3 (mode superposition)s ©]-&3to] Alfteld S AAteith R= T3
M2 2 A4 (direct integration)oll W& AlAHE&E7E w27 wZo] EFY A=A 2
< B T2 gEiM e aRdow SEs AME ¢ Jdon, d¥FAFTE e
25 A ALY ASgEE wg & 3oE duEA o BRE FHWES o] &gt
A A durgo g Abgsh= EEFH] (modal damping) & 7HASIAL, 7AW
0.052 AA3s ) [Radoici¢ and Jovanovi¢ 2013]. # Aol &= F 10719 R=7}

(a) 12k == (0.075 Hz) (b) 2xF 2= (0.090 Hz) (c) 32k ®= (0.105 Hz)

Fa

(d) 42 2= (0.251 Hz) (e) 5xF ®= (0.279 Hz) (f) 62 2= (0.711 Hz)

(g) 72 B= (1.011 Hz) (h) 8xF 2= (1.219 Hz) (i) 9x 2= (1.270 Hz)

a9 414 34849 2= XY 1¥HE =

% AXE ¥4 12mfs, 15m/s &) WE F&o] e, B Fo Fe] By
G weish ARRNES] SN vk 1Y 4159 AAsk A ey,
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JIB (Type: C) 0 MAST (Type: C)

-0.05 ‘
| | ‘ ”

! i ‘
I ‘H lik ﬂ w‘\ \n L
ﬂ H m‘ H‘ | \ W 2 \

\\
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i \‘ ‘“J ‘\\ J

Displacement (m)

f
\\

I

| }
‘\

900 800 900
Time (sec) Time (sec)
(a) Jibe] & (b) Wt=E

CAB (Type: C) X 104 Overturning moment (Type: C)

|
|
|
il

Displacement (m)

f /lJ
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—12mis
——15ms

-0.25 -
600 700

\
h

Overturning moment (Nm)
N

Il V ‘u \H

l
il il

Ly

Time (sec) Time (sec)
(¢) Cab () AendE
ad 415 Bl FRa9A e T Mok dEEAE (S H4)

W \\ I

_ﬁ
4B
k1

oo
o
lo,
iR
JE
=
ofy
ol
o
oy
=2
=
r

Jibe] EdellA SAHE Algtelsy wWeje 7
F I S‘jﬂ—r(frequency response function)S 7|4}
Gaoll Al Wele] A 2xF R, TR A9 2
< VHHBRE, %‘30} Fejo] Fotsol AmMAd A5 o FEe] oy
5 agrsd 15E AYL o :
a9 4.149] vERA mpe} o
Mast—Jibe] 1=} H]E%E (torsio

v

T 63

.Bﬂ = 2%«1 A= 1.
=2 gHoe= ﬁ&%ﬂ—t—tﬂ, o= FAoA s 10719 2=
1.5Hz w]%to]7] wjf-o|t},
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AAOPHBAT|Zof 25t A pigst AT (EFIT QI RIPSK| S& MIR7IE ob)

of AAIE wpe} ) kA At wie} o] AYES] FFo] AU Aol
T GEFS A Fornz B AFdAE MY HE 3 BYAHEAY AsS
Aletal, Faksol digk JASFEY As XS st st

A4=8)elA Be ARl AsS FAIS, A(4-8)2 e Ao ¥

L,0+g0= Fvin (4-12)
mp

2l (4-12)v 19 4.18% #o] Aoyt 9l Fol wigd Aol 2l =A< AA
A2} &% (forced pedulum motion) E & thal &5WA A3 Sds)

a9 4.18 A F

2 (4-12)9 F3ta(f.0)2 ol&EH o2 vy o] 1dEY [Holmes 2015].

1
fwind =EpaVzApCd (4_13)
o= 2 (4—12)0 t)ahd,
; AC
LG+g0=2C"0ye (4-14)
2m

P

A (4-14)+= G2 E(single degree of freedom) EAo] thdt A XM= &4 vy o
2 E 4 9o H AFfoME 19 4,197 Zo] Matlab SimulinkE o] &3t E&
of M QYE T4 AF MAS Tl
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TF 57 ek ol BAll Mg FREe, g
(o). T BRG] BFAA (1) 2 BAR(

and Scanlan 1996].

o

waba], 1SO 43024 DIN 1501894 A A]8h=
F&ol MYE AAS Y] Y, A ko] EehH Ay 2

olo} g},

o

F 5.1 AgEel A&eh= Tekse AF @k

AF=ol 2&sh= Tk ()] AT gk

(1) £=0.015mg(kN) :
23 g el tigk A FEo] 14 m/s o AU A (ex: ol&2] A#A)

(2) f=0.03mg(kN) :
2 g el gk AA FEo] 20 m/s A AU A (ex: EFFZHA)
ISO 4302:1981

(3) f=0.06mg(kN) :
23 g el tigk A FEe] 285 m/s o AU S

m : QUE A (ton): g=10m/s? (FHIEHE)

o AYE AT 3 % (% DIN 15018 M= A4 =zl mak 24
DIN 15018-1 A EEE (S 250 N/mPe ALIEE 345 9o, o= E& 20

I

m/sell a3

38 EN 130013 FEM 1.00491 4= 2y
& WEoR Y=o A&t Fotea <

130013} FEM 1.00490A4 A Aet= 2 i 21%kE9] In—service
T BS 7121—-1 2016]. EN 130013 FEM 1.00491M+= 2] tid QlUE&
/28] 7F 0.5 m*/ton oldto] WA FAlol FHAGFIF 2.4 o]kSl Ao, B
o1o] ztdAtefoll thEk AAl F<4(in—service design wind speed)S Y 7Hs FS
Mool Aetow Aed = glov, FHA/AFHIE 0.5 mY/ton & FIEAY EE
FTHAFIE 245 At AGFE Ao AJAEHA Ui dA FTEHERT W
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TH s AL S ot drh. 1Euh, EN 130013 FEM 1.0040 A4 &= 34 A/Ah
FH7F 0.5 m*/tonS ZHsAY FHAGI) 242 Z3skE QG e A8}
g FEH2 oJuA & F JdeEAE HEZ AASHA] a9t
¥ 5.2 AFAE A TEHES A8 e AGEY] FEA %
FUAA (A,)/A%F (m)H) Z9A4(c,)
EN 13001 0.5 m%/ton ©]3} 2.4 °]3}
FEM 1.004 0.5 m%ton ©]3} 2.4 o]3}

>.

EN 13001 5ol =
of &3t Fdks o
AL dolE dart 9l
0.25 kN/m® o] aj3)e
(5=1)e Hsistar, o

3= 0.5 m%/ton 9 FTAAA/AFHE AED AS, A=
ol o= AEQAE ARy 9=, ol U =& o
F 51004 AGZEC e AA Tl 20 m/s (FHES
A Qlel el A&k Feks AT FUA f=003mg’E A
AR /AR Qs ta 4 (5-2)9F 2

e o _E Ay

P q.C;, (5—-2)
2(5=2)°l FH7IEZ(g=10m/s*), THAT(c, =24), TH5EL(g=0.25kN/m?)S Ul
datd, ve A3 o] A&sA 0.5 m*/tono] B & 4 ATk

A
v 003x10 _ o (1%/ton) (5-3)

m  0.25x2.4

o

o

O

o]¥ 3t A= EN 13001014 AASHE 84 Ztda/A5u 7t 944 2.49 <l
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Abstract







Abstract

Since tower cranes are susceptible to wind loads, the operation of the tower
crane should be ceased when it exposed to a strong wind. For this reason, even in
Korea, the operation limit for wind loading on the tower crane is regulated by a law.
Recently the Korean law in which provided the wind speed limit to cease the tower
crane operation has been revised from “instantaneous wind speed of 20 m/s” to
“instantaneous wind speed of 15 m/s”. Although this revision is expected to reduce
safety risks in tower crane operation, some field operators still insist to lower the
wind speed limit. However, in many countries “wind speed of 20 m/s” is normally
used as the maximum in-service wind speed for tower cranes. Therefore, the
investigation of the proper wind speed for regulation would be helpful to secure the
safety of the tower crane operation under windy condition. In this study the validity
of the revised wind speed limit is investigated and, if necessary, an additional
guideline for safe operation of tower crane under windy condition is proposed. To
this end, (1) related codes and regulations of other countries and organizations were
reviewed and compared with the Korean codes, (2) a survey targeted to tower crane
practitioners to ask a suitable wind speed limit was performed and analyzed, (3)
static and dynamic wind response analysis for in-service state tower crane was
executed, and finally (4) a method to determine the allowable wind speed for tower
crane operation considering wind characteristics of a payload was proposed and
validated. The results showed that the revised wind speed limit is consistent with the
wind speed limit provided in tower crane design criteria and is satisfying the
structural stability requirement for in-service state tower crane. Therefore, it can be
concluded that the revised wind speed limit is valid in structural safety point of view.
It is also known that the wind load acting on the payload of tower crane may
produce large displacement of the payload. This result suggests that a limitation (or
a way) to reduce the payload motion is necessary for safe operation of tower crane.
A method to determine the allowable wind speed considering the wind characteristics
of a payload was proposed and validated. Simulation results showed that the
payload motion can be successfully controlled when the wind speed obtained from
the proposed method is applied to the payload. Therefore, it can be concluded that
the proposed method can effectively be used for payload control and safe operation
of tower crane.
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