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Abstract

Steel roof construction is on the most important and critical factors in the large spatial construction and necessary to be
prepared under a radical planning. Therefore, the major management factors of steel roofing structure assembly must be
critically reviewed during planning. Through the review process, it is necessary to reduce the construction cost, to prevent
delays in the construction schedule, and to minimize construction errors. However, domestically due to the lack experience

in large spatial constructions, a planning of roof construction is limited to have a radical planning. Especially due to
unclear organization of the management factors in hierarchy, using them in reality for construction planning is difficult and
reliability is low. Therefore, in this study, the goal is to conduct the major management factors in the large spatial
construction. To achieve this, we have reviewed and analyzed the numbers of construction plans and construction reports

and conducted a total 68 of the management factors. Based on the conducted factors,

we have interviewed 16 experts with

experience in large spatial construction. From the interview result, we have deduced the factors scored above 4.20 of 10 for
critical factors. The results of this study will be used as a guidance for planning steel roofing structure assembly in large
spatial construction. The critical factors will be provided to the site mangers for the quality management of large spatial

constructions in practice.

Keywords : Large spatial roof construction, Construction planning, Factor analysis, Critical factors
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(Table 1) Target project A summary

Category Value
Construction period 2003.01~2005.12
Building area(nt) 37,302
Gross floor area(nf) 70,696
Roof area(nt) 28,164
Roof length(m) 186.4
Roof wide(m) 139.6
Hight(m) 50
Total roof weight(ton) 2,300

< Aerial view of A project >
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(Table 2) Target project B summary

Category Value
Construction period 2011.08~2014.02
Building area(nf) 36,715
Gross floor area(nf) 99,000
Roof area(nt) 35,948
Roof length(m) 243
Roof width(m) 193
Hight(m) 62

Total roof weight(ton) 9,100
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(Table 3) Target project C summary

Category Value
Construction period 2009.02~2015.09

Building area(nt) 29,120

Gross floor area(nf) 83476

Roof area(nf) 27 642
Roof length(m) 215
Roof width(m) 157
Hight(m) 67

Total roof weight(ton) 6,300

[ 1 -

< Aerial view of C project >
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(Table 4) Factors of construction plan

Rate
Level 1 Level 2 %)
Manufacturing Manufacturing plan 6
management Painting work plan 7
plan Delivery plan 3
Design/Site condition review 1
Site Steel work organization 2
management Scheduling 1
plan Man/Equipment plan 13
Temporary work plan 9
Installation Filed assembling plan 3
management Lifting/Installation plan 15
plan Lifting equipment plan 3
Quality Quality check process 3
management Inspection plan 17
plan Measurement plan 2
Safety/ Safety check method 13
Environment and process
management  Environment check method 3
plan and process
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(Table b) Revised factors of construction plan and detailed content

Division Detailed content A B | Division Detailed content A B
Manu- e Manufacturing process va * Lifting equipment specification, quantity, -
facturing ) i location, period
plan ~ ® Quality checking and plan v e Lifting equipment moving route plan v
Painting * Painting work plan and standard va Liftng  ® Lifting equipment height, radius, weight Va
work plan : equipment TEVIEW
P ¢ Coating check plan and standard a plan e Obstruction and ground condition review v
® Deli hicl ificati i d
altem;?\tz vehicle specification review an v ® Review of lifting process interference va
Delivery ® Delivery regulation review va ® Installation and lifting tool review va
plan Delivery route and time review va e Lifting and installation process plan va
: . : ® Review major parts weight of filed
e On s.1te carr§./ in and.c.ensorsh.lp process v assembly va
* Detailed design condition review v ® Review of other process interference v
De;llgn ® Review size and weight of roof member "~ mst;il;tion OaieWew installation sequence of major Ve
condlition . . parts
. * R f al steel membe va
review plan ev%ew e O' special stect member e Hydraulic jacking device / Chain block v~
® Review organic shape structure or Y ) )
unique Conﬁguratjon parts L4 Temporary device for Weldmg work f
® Site entrance, inside / outside space site Y * Measijrement plgndﬁonstmction) error a
. ; range, location and dislocation etc
On.51.te eview ® Temporary bent type, specification,
conditions e Obstruction and ground condition review v quantity and location review v
review plan. Weath diti . Ya ® Temporary bent installation process,
cather condition review Temporary Measurement of verticality and va
® Steel work team organization va bent plan displacement
o ® Temporary bent teardown process,
Orgar;lzatlon. Erection engineering task force team va measurement of verticality and a
plan displacement
e Safety management task force team v » Quality control of joint connection Ve
e Construction document process va Quality j.on?ftsgﬁndec%?d for quality control of va
lelsmmgom Material procurement process va man;iilment. Method for construction errors control va
Dislocati t, tructi
® Filed assembling and installation plan v~ ;)lansv?rica 22&?;;&?1% constructon 7
® Review m/m and period of Vs ® Quality review process plan v
manufacturing process ® Test and inspection plan va
Man/Equip e Review m/m and period of on-site S . o
ment plan process i ® Welding operator ability test plan v
® Review equipment specification souring, Ve Qu lt}i ® On-site welding management and review Y
quantity, location, period TEVIEW Pl plan
* Filed assembling layout plan va ® Bolt installation and review plan va
. . ® Measurement equipment and review S
Temporary ¢ High place work and work route review " process
work plan ® Equipment moving route and interference Y e Safety condition check plan for major Y
review process
e Temporary electricity supply plan V| Safety ® Safety planning by process v
e Filed assembling sequence review va man;;gaenment, Safety standards review va
® Filed assembling size and scope va * Emergency management plan v
Filed ° Scaffold work plan for filed assembling va * Safety net installation plan v
asselllfi:)lin ) . ¢ Environment condition check plan for Y
plan g @ Surface plate installation plan va _ tmajor process
. : . vironmen
. F1.1ed assembling quality control /” jmanagemente Emergency management plan S
(review process, management contents, etc) plan
® Filed assembling painting work plan/ . .
Welding work interference check v * Countermeasure for paint dust, stinking v
st gAAxSx _71
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(Table 6) Arrange of mean value

Minimum Category Maximum
100 = Most common factors <  1.80
180 < Common factors < 260
260 < Basic factors = 340
340 < Critical factors < 42
420 <  Major critical factors < 5.00
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(Table 7) Derived result of critical factors for construction plan (mean < 4.20)

Standard -
Rank Mean 4.0 1 Description A B
1 469 060 Lifting equipment height, radius, weight review Ve

FFAI] Ao WG HFHE

Measurement plan(Construction error range, location and dislocation)

P SF AIEAL A3 R HY ) v
3456 0629 Temporary bent teardown process,‘ I{leasurement of verticality and displacement Ve
FPINE AEA, A e
4 450 0632 Ufﬁné inc; hlsgt;l]l;glﬂiof% plan P
5 44 0892 Lifting eqmg%egﬂ%c%ﬁciﬁ;n %lﬁnt% Lﬁﬁon, period v
7 425 0931 Detailed dz;g]f;—zr%dgon review ;
o m PRt BTaly ;
9 425 0775 Filed asse;r(r]il_h%g ;nc/ig i;}sgl%aﬁon plan v
10 425 0931 Temporary bin];gﬁ Spijlﬁiﬁfgnmq;ar;% ir]% lEocaﬁon review P
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SECTION B-B
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(Fig. 2) Measurement plan
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Before Tension fing
LRB Teardown (7/1~7/7)

(Jack Down : 6/28~6/30  After Tension ring
Teardown : 7/1~7/7) LRB Teardown (7/8~7/13)

(Jack Down 5/20 ~ 5/23
Teardown : 5/23 ~ 5/31)

(Jack Down : 7/18 ~ 7/19
Teardown : 7/20 ~ 7/23)

I Gode, i L S i
Stage 0. Part teardown  Stage 0. Symmetry teardown  Stage 2. LRB teardown

(1%t Jack Down : 7/23 ~ 7/25
2R+ Jack Down : 7/26 ~ 7/28)

Stage 3.~4. Teardown

(Jack Down : 7/26 ~7/29
Teardown: 7/29 ~ 8/1)

( Jack Down : 7/30 ~ 8/7
Teardown : 8/10 ~ 8/13)

Stage 5. T/T Jackdown Stage 6. Teardown Stage 7. T/T Teardown

(Fig. 3) Temporary bent teardown process

AZAGMAAE 7PEHES] X 93] 2 Ao
M ZIeEo] Jdou, sAed g We2 A
ARol \lsf W-go] F=3H3th webA] JHEHE
A T84S IHIES W AFAE DAA
HE siAo it Alglo] FA3] HER a7t 9l
© ASFE Yesith

Ul HA 4 gEo=
2 Yehdth g3t A
A dRY TP T8 Joll gk ==
Al2=o] e AA TP dHE 9T &
AT, olo] we} A FAGANME o]o] thEk
8ol Blud A 7|EEo] YoM AlF A W
9 2 EEA 1 55 18sl A HEH o}
e Aoz Yehgth v <Fig v 45 2 A
2] Z2A|ze] Yg F YRS w3 Aol

S
=

A ok

S
N

j=]

" oo]:
A}ol

Ao

| T2 A2

=] 3L
2 AXF

oiN
y

o & o rr
I‘E ol oj

u

o 0
i 2 off

ot

750 TON crawler

® SPACE FRAME ERECTION PROCEDURE Lifing
: o distance | lifting weight
5 g - 30M 129 TON
- aasaaas b D oM 100TON
AT :Fn]wum - :;:“ P S 0M 79 TON
; 2 2 oti%ddal chonern 0 & 56 M 6 TON
X PL = : ams oM 71 TON
M 60 TON

000 TON

(Fig. 4) Lifting and installation process

20 2 “FeA] A, v, AR, FAJA),
1] A, tis, Ik, 1A AR, “AA A
HAE", “Brection engineering JA9® T4, “Ax
92 AXFH, HEHE B, A, i 2 9
AAE” Fo] FRAYYERCE EEHAUT oY

BPBEL IF AYL AD MY A

—llI o
N
0,
¥,
il
H
ACH
=
me
’
8‘.
=]
g
E
E
1o
ofy

A7F Hebd FEolitt 2y /)9 &

o] A3 AlEAZAM WFEIL A = AL of

74 _H18A M2 SAT1Z, 2018. 3



Hs7t XIS BE3AL| AlS7le SEeegs =2

—

w1
rlo
>
of]
L
)
=2
>
=)
o

2
rot
b
fm
N
AN
>
O_%‘f,
i
2
o
QL
rr
pou
o
1o
=)
b
2o

A, 71E AEAY 74 dES AEA S} A27H A

9A A3
S 5ol o 9349 AEst 298 5 9
sfol AFALNY BEAE BY 5 A2 Aol
wAeto R, FARFEE AFAY 54 A PF
2oz HEslolol & FBY Wk ohfeh ()
FHANIE Bl Fo8 Bel FRoR AT
F e Aolth @guAe A 59 NN
AV PR 9FPoRN QT BLAE F
B A2 % 9 Ao, ol Bl @99 A8
AYe £8G F 9 Aoltk

B Ave ) oEgt ZeAE Ale) 2o
2 A3 8% 27 2 AR Sl ofeleol o]

A7}
A7t

4 )
AR Fo mok AREoR P4 3L Yol
2

o

—

ZAe 2

B =R ZEWNER TAAZSATAY(FANS:
17AUDP-B100343-03)©] A0 Aol oJ3) =3 =]
AFUTh

References

1. Shin, D. W,, & Park, C. S., "An Analysis of
Preparation and Evaluation Practice of
Building Construction Plan Documents at the
Bidding Stage", Journal of the Architectural
Institute of Korea Structure & construction,
Vol.16, No.7, pp.95~103, 2000

2. Daewoo E&C, Gwangmyeong speedom project
construction report, Daewoo E&C, Seoul,
2013

3. Hanwha E&C, Philippine arena project con-
struction report, Hanwha E&C, Seoul, 2015

4. Hyundai Development Company, Gocheok
sky dome construction report, Hyundai
Development Company, Seoul, 2016

5. Jung, H. M,, Lee, S. Y., & Jee, S. W., "The
Case Study on the Erection Method of Large
Span  Structures", Journal of Korean
Association for Spatial Structure, Vol.7, No.2,
pp-97~104 2007

6. Kang, C. U,, Park, K. H., & Choe, M. K, "A
Study on Condition Analysis of Lifting
Planning for Roof System of Large Span
Spatial Structure", Journal of the Archi-
tectural Institute of Korea Structure & Con-
struction, Vol. 27, No.11, pp.95~102, 2011

7. Park, K. H., "A Study on the Lifting Planning
Process Model for Roof System of Large
Span Spatial Structures", Doctorial Disser-

tation, Keimyung University, 2012

Received : November 28, 2017
Revised : November 30, 2017
Accepted : December 04, 2017

SIAFUAXSIN _75



