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Basic Study for Setting Service Life of Tower Crane

Kim, Ki-Hyuke!, Oh, Chae-Won', Lee, Donghoon*

"Department of Architectural Engineering, Hanbat National University

Abstract : Recently, as development of building construction technology, height of building continues increase. But, there
is no clear ground of service life of tower crane. So, accident in the tower crane continues to occur. In addition to
Korea, there is no clear ground for the serive life of tower cranes overseas. For this reason, this study aims to establish
the maximum service life of tower crane. Accidents in tower cranes continues to increase, and the cause of the accident
is that there are no ground of limitations for service life of tower cranes. Therefore, in this study, the maximum service
life of the tower crane was calculated by using the information of the hoisting case of the tower crane to limit the
model year of the tower crane. The results of this study are as follows; As the number and time of the hoisting work
increases, the maximum service life of the tower crane decreases. In addition, since this study refers to European standards,
it is necessary to establish standards for domestic situations. Result of this study, we expect decrease accidents in tower
crane. And it is expected that the service life of tower crane will be more clear if this study is developed.
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Fig. 1. Ratio of detached houses and apartments by year
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Table 1. Limit of service life for T/C by country

Korea New York Singapore
Organization MOLIT OSHA MOM
Litmit of life New product 15
service Ayears 2oyears Used product 10
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« Usage in excess of 10 hours per day

- Planned Ilifts in excess of 6 lifts per hour

« Risk of shock loading (emptying muck skips for instance)

« Use largely within a restricted arc of operation

« Frequent use above 70% SWL

(SWL : Safety Working Load, 2FIARES}S)
« Short mast (20m or less)
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Table 2. T/C grouping according to lifting strength

« Short jib (30m or less)
* Permanently sited tower cranes in ship repair facilities,
factories and plant yards
« Use of radio controls with consequent loss of operator
feedback
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Table 3. Detail of lifting weight for T/C

Table 4. Overview of case buildings

Designation Explanation B site C site D site E site
L(é]ht T/C that does litle or no heavy work fotal I'rzo)r A0 4s51492 | 2230206 | 3869746 | 145200
Q2 ) . . Ground floor area

Moderate T/C that does quite heavy or heavy in weight ) 260,726.4 142,758 62,214.9 35,508
Q3 T/C that frequently work on heavy or heavy loads Standard floor area 1,642 2,190 1,018 1,040
Heavy (m?)
Q4 Cranes working regularly close to maximum safety standards Floor s 6 6 %

Very Heavy Height

2296 2625 256 164
(m)

300 Floor height 32 32 32 32
(m)

173

2 APT +

S, 250

g Purpose APT Officetel APT APT

£

g;- 200 Corewall : RC

o

s Structure type c‘olumn, beam c9lgmn, beam beam : RC

& 150 : steel frame : iron frame

=

g Slab : Deck + Concrete Slab : RC

FS 100:7 Corewall:

= Method Corewall : ACS form

% AC form

5 s0 - -

S fron frame : Unit iron iron frame column :

= Special method N construction )

& | ‘ frame Unit beam ACS

0 - method
Q1 Light Q2Moderate Q3 Heavy Q4 Very Heavy
Intensity of Loading Lengt:m(;f 1steel 4 floors X
Fig. 2. Changes in service life due to lifting strength . .
floor framing period 3 days 3 days 3 days 4 days
number of T/C 2 3 2 1
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Table 5. Lifting cycle time and average time by bundle method

1 time lifting

) Condition
quantity

Bundle method 1 cycle time

17m 17 sftime start : 1F

Unit iron frame beam 2-4 7m 55 slpiece finish : 50F

Massive bundiling steel 31 m 24 sftime start : 12F

beam 68 4m 59 s/piece finish : 60F
Average cycle time per 1 cycle 15m 15s
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Table 6. Bundle method and quantity by lifting materials

Materials AL Unit Aver.
method
Iron frame column % 1
\r;zt;rr?;se Girder % piece 25
Beam 4
Deck plate @ 63
Internal column system formwork % set 1
Euro form @ 65
AL-Frame % piece 36
RC Supporing post | Steel pipe N 60
System prop B 50
Rebar Lengthy cargo / ton 3
pre—assembled rebar column % 1
i set
Corewall pre-assembled rebar 1
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Table 7. Cycle time and average cycle time by height

Hight cycle time
20F (66 m) 30m 18s
Iron frame column

60 F 29m 56's
Iron frame 47F 8m 55 s/piece
beam 60F 10m 39 s/piece

20F 7m 42s

rebar
40F 8m 24s
Average cycle time 14m 06s
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Table 8. Average lifting cycle time by materials

Lifting quantity| Cycle time Condition
fron frame 1 piece 16m 59s
column
’ 50F
Iron frame Girder | 2-3 pieces 25m 18s
& Beam 1 piece 9m 37s
Deck Plate 70-100 pieces 20m 45s 50F
Iron frame construction
11m 56s
Rebar 2-4 ton (60F)
8m 24s RC construction (40F)
Slab formwork 36 pieces 7m 285 RC construction
panel moved 3 floors
Average cycle time 14m 10s
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Table 9. T/C operating rate by construction site
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Daily average operating rate (%) =R = AxLO () fe) b=| OkE= BIZ2Yols)E A
Site T/C (I)Daily average Unit average Average a‘—/\?ji é]_ll:i E}‘iﬂoal‘l 03:30—& - 4/\ ZI:»(]] I }O]
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Table 10. Daily maximum operating time 1) == Ao)Z el Al @(cycle/hr) =3
Standard time Summer Winter (2) 10E] 7].% /\]Zl' ﬂ-xé(hr/day) =3
(10 hours) (11 hours) (9 hours) o o) AVa(day/ ) =
Maximum daily (3) IE 7].% == O( ymon ¢
operating time 600m 660m 540m @ 1a 7]—% 22 ’&Zé(month/year) =d
Operating rate 7365 % B) Az *755‘ }\].o]g- ‘/‘F ﬂ%(cycle/year) = a*b*c*d = e
Real operating time 442m 486m 398m 6) 3 59 QI-M9] 7zt k, 5 ER=EIRIY] T A=
Table 11. Maximum service life by operating time
Example
® A firm Standard time Summer Winter
®@ Average operation @ 52 hours @ Average operation ® 52 hours ® Average operation| @ 52 hours
day/month work/week day/month work/week day/month work/week
cycle/hr 4 4.29
hr/day 10 1" 9
day/month 20 20 26 20 26 20 26
month/year 10
cyclelyear 6,400 8,000 10,400 8,800 11,440 7,200 9,360
total cycle 124,800 124,000 124,800 123,200 120,120 122,400 121,680
kp=0.25 31,200 31,000 31,200 30,800 30,030 30,600 30,420
Maximum life service 19.5 15.5 12 14 10.5 17 13
Table 12. Maximum senvice life by operating rate
Example
® A firm Standard time Summer Winter
Average operation ® 52 hours Average operation @ 52 hours @ Average operation| ® 52 hours
day/month work/week day/month work/week day/month work/week
cycle/hr 4 4.29
hr/day 8 737 8.10 65
day/month 20 20 26 20 26 20 26
month/year 10
cyclelyear 6,400 5,893 7,661 6,480 8,424 5,200 6,760
total cycle 124,800 123,760 122,581 123,120 122,148 124,800 121,680
kp=0.25 31,200 30,940 60,645 30,780 30,537 31,200 30,420
Maximum life service 19.5 21 16 19 14.5 24 18
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