Plant Technology

(=
87

SOl &t S E K| 0f MA}
(1) SKAM =5

=

o| 4| 2}/ hkiee-e@skec.co kr

1.ME 3 Aol wEH AAY AlE A 7] 79 Al

oA FE AleAd AE W ol& T3 HA Al

A ZWNE T2 AEN A4 FAS0] A A e BlE s ZRAE A= A
T o= A Foll @7<] Al%d (Constructability) TAH 9 37 dEg ¥ & 5 9lgo] RuEHL
o] Z-A7} A thFE o] gtomn o]y st HF of ATt webA, olgf st vy = WS TS5k,
T AES] R A A4 9 A&y A AP R stolm A AFAdS 1 &
= Ale B f3E o] ) A Al -l 1 291 712, A AAE w71 $lste], Z2AE
Hojol 3h= AL F 7}7<L Q3 BE 2o 5 o 27] AIFAATE FPstE AEd AE 2
U7t Aol e AR, a8 A RS olF §F HA Ay WRY 2]l tig AE}
8] A8k %P_E'ML, AA 2= dgshe o] Fo]Z o} 3ln, o)== LR AE o] FodlA =
A EA A E (Constructability Study) % o]& % BE FALE ol AapAs) Ho] HA =
3t HA Ay W =glo] A W"ﬂ A 5-H AE AR, £497 sk 2ol dasit.

o] Fo) 2| A ¢k7] wiitell, G Al FAES - TR AES] 73 Al AlZA HAE Y o]F St
HHEE = ol 2 AFeE A, W}EW e HA AT P EY9] FoA el iE e o
7] A 9 F7F FAE Tt gl AR sto] FEs] A H o] gk olef st AlFA A
ojt}, o5 A&, AAH T F8517] $5te] B2 s St ARAA B 3 U A A
4% Engineering 3]AtellA = 2H2e] Aly 37 E7 AE 738 HA 42 el Z2AE
of th3t Modelings 53to] Algd AES 59 7} FAE = Ao] e Aoty o] st A
&} Expert Systemo|2H=7), AHE A 34 AE 3 AR Al 37 9 FAE Q7] v] £5
Feed back System % + Reasoning 4l EZ23 o] & vl ek, ZRAE 3 "]
Mechanisme & /W&t Q= Aot 2efvh SHEE ARstE ozl 22 AE 3 15719
Ul M= A FE2 89 7 A 8] Akete] Coordination* A, A A2} 9 A| g2} Afo] &] F=+-

A4 St BPC A4 4 Al A4 9918 3 22 2UX $0. /|9, @A duels
BE 5 odE 29 Fo Sl Y FE Dol o B3 SN AN AL urk Fa

2 B8 A AT W wolo] AY AA AT AW ATH AE 9 o2 B AH AT B
ALelNT FAH o7 Arso] AW mzAE o £el wdo] AA oA} i AL YA
59 Bgze s Avdd A 43y Ave e

of Q7 e AHolth okgEl, 75 AT W 1w AIFA AReH= Sol 74 A]] Ropo] wat

THE PLANT JOURNAL Vol.4 No.4 December 2008 15




o] AHE = gojoltt. 53] EX 74 AkQ], A
= A4 2] FofellM = wWol AREH = Tl o]
U AAZMA R EAE AF]] Fokel A= st
gofoll theh ot olsistar sl ¥ el +
AH oz AEe Atz 53] = Zlo] 4o
o} wEtA SWE A Fobel AleA HEE 4
gatal G4 stetr] 9 Weks Al BHJP, A
2, 9=e] A7) el A BarE o] A
ol il sk EAE, E&4< Al*“
AEES /\sno].7]_,46]- /\]%Ag 7415,_ x%% tﬂ_lqoﬂ
st A9} Al A HAEd wE AAZA v)Ld
A T sle] Al whad =99 AT AR
o e AHE A T ZUE dAY
o9 St B U =R A A3 3
o}oq FEAHOF

= J— ] "lv—— "1
tEzAE 248 gyaity Aed x4, 4
A8 BT 5 e PE AN AT

21 M 88 BEY WL

N3 7 E (Constructability Study) @ Plant
A FAF 73 Ao adpAolnE bAS Ay
4 AlF A ob71E ol Ale B B
#HAsbst7] flste] AA, T, Ale AR 9
}gof dAnkd o7 wrsfof k= HA A
W o] HEZ el
A8 (Constructability) o] & A A g} Al &<
Adste] AAH S wola YU/ £9S a7H o
O]‘jr A FE B ZEAEES A
T HAE oAA stvh 28y o)A
= AlE 7\]’—‘1% A4 A 3o AegdomA, 4
&> §_‘Jr7eo§ ?‘SL’\‘}\}E]-, o]
Hholl AA w9 Fast i A
A stet, weba] T2 AE L[4 (Operability),
A 4 ®H4A (Maintainability), 1% 22
(Aesthetic goals) e& & d HA Ay 271

ofl & o

_p

o ofdlel] e AFga B
So] Zz A=) Pd {7 PAS
2, A AA AP RE 23
4 9 AAAQ AT e A
15171 915to] A E5Iolok e,

AN > oo (o g X o o
_12i 1o
ol
PN o oft
N ol
(0]

jus)

1) Module ¥+= Pre—assembly W A E

2) 85 Element] 3} 24

3) @524l Lifting A4 2] ¢

4) Material Lay—down Area®] 11t

5) Prefabrication Workshop?] 112

6) Fabrication @ Erection A 2] £0]4

7) 4A A 3—D CAD Modelings ©]$3t 7H4]
HAE

8) 7t wj iAol d SR HE

9 ?ﬂ’é} Z1819] golAd 9 T2 174
HE

10) A8 st AlA &) W7

11) A7 13 Alg Q1 edate] d&dt grtas

12) A A2 #Hast

13) A A WH7A o 243

14) Underground A 3-%3

15) 3t= &9 A3

3 TRAES RuE g4
1% ]H 0}04 A& 83 #24& AE (Planning),
A7 (Engineering), 7" (Procurement) %! &
75} =9 (Project Operation) ol #tjst 483}
= 740]1:]-. o]% /\]Jg—;qﬂyjr ﬁzﬂg 7‘]%
S ZRAE 27| A& AR AA A
Y oAl A AAle} A g Adsto] A




[ J
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
X
do
]
T
|m
]
o
2
m
ALR
Rl
o‘-J
>~
o
tm
0!
<

Q.

ol
OH
éi :
o
fru
[kl
fr
9
(m
f
2

o
= °J7}(Cost Savmg) =
Quahty),
QFA A F (Safer Work), 181

¥7] ©% (Schedule Improvement),
71 44 4

W 9 5 guiath o2 e ZeaE
27 AR AF AN D FBE WK

o] Folste] Hrjo] Yug o] 5 Yo

D 9 A 2 AA S HaskE B A7 A
7+ (Cost Savings)
2) AP A A @7 W B e AIES 29 ¥
7] ©% (Schedule Improvement)
DAL A FAA AR wE kH Al ¥
(Safer Work)
4) AAGA N N w5 AEE &3 HE A

+9] %4 714 (Higher Quality)
3. AT HE EEr 3P [E| 24
N3 AEZL LZAE F8fof uz|= 3

]
Stobis] 98l ABH AE APE 787
2 a5, A3 9 S Festel d e
o= A A A9 CII(Construction
Industry Institute) 9 Constructability
Implementation Guide®} CIIo|A a¥AQl Al &
A AEES S A8l s A4 ®ad CII
Report B—3, Construction Technology Needs

ch sl
o

and Priority, Construction Industry Cost

Effectiveness Project Reportel thale] 1123}
Stk

31 M8 BEHE NE

Construction Industry Instituteo] A= 3% 13}
ol ZRAE 3 HA 34l tisto] AlEA
HEES Ag3to & 93-S High/Moderate/
Low? =& 7|0 SIS & 10 ©h=
W X2AE QA 3 @A F AT AEE 4
G5l wet & e vAA He WA gt
B 2ZAE S8 27| AF @A, Engineering
z7] A2t %L T QAT kA 71E A7)
(Basic Design) @A F-H FQ.8F F29] Ala %
H (Major Construction) < 88| HLafok
stk o]y et S TRAES JFHOFE 53
317] 98-+ Conceptual Planning %A ol A -
H Al3A AE7F aglEo]of gtk Te v
gheh fukshd Costoll 7HE &= v A= A
7} Conceptual Planning%+70] 7] wj&o|t},

32028 HE B2 H9
Construction Industry Instituteo|d+E Al 34
S PFT S Qe G Ul B AT A
OZM, AF AMY FoF AEY AFY Hok T
o Abg] ok 8l WA AF) ool thatel A3
AE W o)Z Bak 771 A3 e £elo] AA
ARl el WA= 71 = (o] aF Al A 3E) ol o3
A3,

o] ZAfe A= Al HolA S 1olA 10744 &+
et (19 Wl 7Hg A go] golg) 2t 2Ah ol
o Mgt i T st AlEd A%
(Indicator of Inefficiency or Construction
Difficulty) & ZAFSH T o] 7]ell A %2 Al
A A 8H AE W olE B8 A4 AF Py
o =4 Al BAT AT An] A3 3t 9@ 3]
5 7= ARE YedlE s gt
L7708 A 34l gt 157F4] A &2

_4

d
I

THE PLANT JOURNAL Vol.4 No.4 December 2008 17




<{H 1> Overview of Constructability Application Matrix for Industrial Construction
Constructability Application Matrix for Industrial Projects by Phases
Phase
Detailed Design |Construction and
and Procurement| Installation

Constructablility Concepts and Process Preliminary

Feasibility Design Engineering
High High High Low
High Moderate Low

1—1 Constructability programs an integral
part of project execution plan.

1=2 Project planning involves construction ) .
jectp g ) High High

knowledge and experience.

1—=3 Early construction involvement in ) ) .

; High High High Low

development of constructing strategy g g g

1-4 Project schedules construction High High High Moderate Low

High Low

sensitive.
1—5 Basic design approaches consider )
. ) High
major construction methods.
layouts promote efficient

High High High

1-6 Site
construction.
1—7 Project lean participants responsible

High High Low

for constructability are identified
early—on.
1-8 Advancgd information te.chnolog|es Low Moderate High High
are applied throughout project.
2—1 Design and procurement schedules High
are construction sensitive. ¢
efficient High High High
High

2—2 Designed to enable
High High

construction
2—3 Design elements are standardized.
High

2—4 Specifications are overlapped for
construction and procurement

efficiency.
2—5Designed for modularization &
High High

presumably to facilitate fabrication &
High High

High

High Moderate

High

Moderate

transportation.
for accessibility of
High Moderate

Low

2—6 Designed
personnel, materials and equipment.
High

2—7 Designed for construction in adverse
weather and remote locations.
Moderate High High High

2—8 Design and construction sequencing
should facilitate system turnover and Moderate
Moderate High

start—up
innovative

use of

2—9 Contractor
construction methods.
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CH 2> A 7EE SAH| Labor £ HEE (%)

A% A A3 A 39 2 WHA 24
o SAF2HMIIUS $) $25 $120 %190 $470
Peak Al Man-power load(Man-Month) 300 600 900 1,600
Labor £ A& (%)
Boilermakers 1 1 2 1
Carpenters 16 14 2 1
Cement finishers 7 4 2 1
Electricians " 10 17 15
Equipment operators 1 2 4 2
Insulators 1 2 4 2
Instrument 1 3 5 1
Ironworkers 14 9 7 10
Masons 4 6 1 1
Millwrights 1 1 1
Laborers/Helpers 17 14 10 13
Painters 4 3 2 2
Pipe fitters 9 14 22 18
Riggers 1 1 2 0
Roofers 2 3 1 1
Teamsters 1 3 2 2
Welders 1 2 4 1
Others 5 3 1 3
N3H £ A& (%)
Earthwork 4.8 4.3 3.3 6.2
Foundations 3.3 7.2 7.5 10.4
Civil Structure 26.9 17.2 8.2 9.7
Enclosure skin 15.2 7 1.7 1.8
Interior finishing 1.6 8.5 1.6 2.2
Roofing 2.1 3.9 1.1 0.8
Piping 3.4 11.6 23.9 16.1
Mechanical Plumbing 2.2 3.7 1.5 1.4
Vessels 2 1.4 7.3 3.9
HVAC 6.5 8.4 2.3 2.9
Mechanical equipment 5.4 6 9.9 18.5
Special equipment install 1.4 5.7 3 5.3
Electrical 8.5 11.3 15 141
Other Instrumentation 1.6 2.1 6.4 2.9
Insulation 0.8 0.9 3.8 1.6
Coatings & painting 2 1 2.1 1.6
Fireproofing 20 2.5 1.4 0.6
H] wEd el A Yebd vkl ZEo] ofgo} e « 1|3 FAH(Piping)
T wobell Mo RE AL Hojxof o « 717 F-AFMechanical Equipment Installation)
T otk I QRS V9] Tt e R Testhed « 147] FAH(Electrical)
st ok gt 2) Areas of High Overall Potential
1) Area of Highest Overall Potential « A& FAF(Structure)
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Nz 83 Az AN Az A 3 A8 W AN

Earthwork 22 12 8 16

Foundations 13 25 24 36

Structure 124 72 31 33
Enclosure Skin 87 26 5
Interior Finishes 63 35 5

Roofing 10 15 3 2

Piping 19 51 146 97

Plubing 13 14 5 6

Vessels 12 6 31 16

HVAC 37 43 9 13

Mechanical Equipment 34 34 52 93

Special Equipment Install 9 37 17 27

Electrical 52 61 78 73

Instrumentation 1 12 36 16

Insulation 4 3 13 6

Coatings and Painting 12 6 6 6

Fireproofing/Protection 10 6 4 2

ag 71 FAFH(Vessels)
g FAHHVAC)

« 55 717] & HSpecial Equipment Installation)
« A% 3 A} (Instrumentation)

3) Areas of Medium Overall Potential

* 71% &AF(Foundations)

» 117+ 3 AH(Enclosure Skin)

« U5 vz FAH(Interior Finish)

« A% FAF(Earth Work)

4) Areas of Overall Potential

* A& A} Roofing)

« =% FAFH(Plumbing)

« B2 FA}(Insulation)

« =% FAHCoating & Painting)

« 43} FAF(Fire Proofing and Protection)
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E 545 2Ased 2 4% v 2 ¢
T Atk

413D B2 11 H&
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g 5, 71 Ao & AlF £A1E 3D Modeling

7198 o] €30l Plot Planol] 2 &3k Ab# oA
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Construction sequence? o& & 1o YelY
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1) Equipment listE 123t @A Lay—out.
2) #% Turn — over ¥74.

3) Long—Lead Equipment 91 974.

4) 2k A4 o 4.

5) AA EF 4.

8] 67141 9] aefAratE AA A& A ol A
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E 18 Al oA AAst] b AR Y F
71E dF5eta as 479 S nyst
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[32! 1] Construction Sequence, Equipment Installation
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Construction Resources and Technology into
Engineering, Construction Industry Cost
Effectiveness Project Report®] Ap# A5+ |
Food Processing Plant Project ($12million) ]
tfate] s B gty TR AE AR 24
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Al, Schedule, 25 4 AUt ZZAE H|E
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1) Project 3 : Food Processing Plant

($12Million)
2) Aok A
« A7 9 v} : Owner
* A]& : General Contractor on Cost—

Reimbursable #| ¥
e ST A]E - 4 Lump Sum Al2F
3) Constructability &% Staff : General
Contractor® &4 FHFAMAx7} AA 27]
Ao 5E] oF 4 71¥3t Constructability
Coordinator® A= o, AFo2HH

ok 2ME A AR F]lo] H Tk
4) Schedule
1979 1980 1981

Conceptual

| Construction |
5) A5 dl el 517

Constructability Coordinator®] 2§ 4 2ol

24 7| &

Ar2 el Y =X HH S AFE 2ton JAEXSAEZN | HIISAEZAY | I ProjectE 2t
A=A $25Million $0.006Million $0.039Million $0.046Million $0.091Million
J3YA $120Million $0.241Million $0.174Million $0.258Million $0.673Million
ESUAY $190Million $3.802Million $1.002Million $1.410Million $6.214Million
LAY $470Million $5.060Million $3.046Million $2.744Million $10.850Million
JHE) 1. = (Labor Cost) It &l Project HIEQ| 25%2t1) &HY
2. N2E HE U012 S6H2|1H IS 2 202 AIBSA NEE BEXIZ SAAIZS R IIHE!
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o] Owner?] Project® A} 4l Al g A Q1zle] <] Project ANz, Alg A 4 Specialists2}
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T GAE g il FUAA Owner, SR AEL] AFAQ FHe A= ol E =

Project Manager

Froject Constructakility Constructability Specialist
Team (Part Time) Coordinator P
Construction Manager Constructability Rigging
Owner Coordinator HWAC
Proiect Engineer CFull Tim ) Piping
Discipline Engineer Instrum ent
Construction Engineer Electrical
Procurement Structural
Subcontractor Concrete
Qa/QC Welding
Proljjd Control Transportation
anager
Construction Control Equipment/Coating
tdanager Process
Vendaors
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