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ABSTRACT

KEYW ORD

Purpose: The infill technologies is essential to ensure the adaptability and the repairability of Long Life Housing. &< 3El

The study aims to analyze the infill technologies used in the testbed of Long Life Housing by measuring the
productivity of infill technologies and establishing related precautions during its construction. The result of the

olm|s
SR

study can be used as basic references for future infill constructions, especially in regards to the construction planand | ong-life Housing
work efficiency improvement and cost estimation. Method: Gypsum board walls, ALC block, Lsight weight steel  Infill Technologies

ceiling and Dry Ondol System applied in each class of Long Life Housing unit are selected as main infill

Work Productivity

technologies for the analysis. In order to measure the productivity of selected infill technologies, their figures will

be compared to that of brick masonry, Wood ceiling, and Wet Ondol System. Data for productivity analysis ofthe A CCEPTANCE INFO
infill technologies is collected through the work sampling method on the construction site. Prior to the data  Roceived Feb. 18, 2020
collection, work monitoring plans and procedures are established and the construction order, required time for each  Final revision received Mar. 18, 2020
unit work, experience of workers, and work amount etc. are examined. Daily work reports, videos, and pictures for ~ Accepted Mar. 23, 2020
each work are used during the data analysis after the construction. Result: The resulting analysis of productivity of

infill technologies and established precautions can be used for the future improvement of infill construction and the

quality of Long Life Housing. In terms of productivity of infill technologies applied in the testbed of Long Life

Housing, the modular dry construction method of infill technologies is at least 8.2% to up to three times more

efficient than the existing construction method. In addition, in-depth work monitoring on the construction site

enables the establishment of precautions per each infill technologies such as securing water-resistant materials,

developing adhesive fixing materials, preventing plumbing damage, reconfirming inserts positions, planning

skeletal ceiling structure taking account of the beams and securing slab floor level uniformity.
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Fig. 1. Productivity data analysis method
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Table 1. Classification of infill technologies for long-life housing

Category Elements Construction method | Remarks
Walls Dry wall method O
(between units or Block method O
inside unit) Panel method
Interior Ceilings Lightweight system O
components Dry ondol method O
Floors
Double floor method
Doors/windows
Others
Plumbing system Wall-mount method
MEP Ventilation system
components Electrical system
Communication sys.




TN sk
QBe by selgold el 9ol A a2 Y 3, FMAHFE MECHK] QL HEHY
riFdo] BAaks)7] SlAE A571E el B o A
A7F E asARH10], 74 wH]et vl-& A5 o= Qlsh o o7] ¢ 3.1 BTy A59A 45 e
2 Aggoltt, watA 1™ of s A+ FAEUE A utdA 2] A Ay e Al Z2ha)l A% odukEA 2] o] 10 22l
0} A gstel BRgol A4 02 AZIH HHSL AR smow sgslon 20164 129 BEEG 20106 98 Y
== L olmly|&EOS = H O gL Ay E 20 H=
FHAA AAHE ADNEES ARFEA DAFEERTEN aiqn 1415 1080492 TR A4 255D T ol
1 5] AEFE e HA, A4, vte 5 T8 = &5t Al A9 50nt ATAR 45 23 15208 24 ofitE 25 0] 4
THIAL A alslH Tk 7+ H] 72to]| TA|E SHE -
BUHE Bt Tab lﬁj}&m DU AREAREE  puteon dusan 015 3 UISE 29453 Aot ¢
o o] BEAAY o] E3IE o= Scrs _ _ .
o 1_?'—/] s —1EH ooﬂ e ?f aﬂEoﬂ OH ° ?_ﬂ'. '/15‘%1::1" /\‘HKHLE._ ;%3}%3_, 17H%% 001:2%%_9_;_ 7]_9_,]‘1:49\-],\\;}.
P B AFEA Ul AT 2EY doln AL 88 4 9
e BR MR e =5t 7S A A5 A AMFAS st 4
2 AT A ZAstE @ 34 54 7hed Aol disiA= LA AMZAL 7)e0 A% AZS 95 gIAEH T2 A ol
Table 2.91 4] K= vfet o] thefet AP A7t 1130 vF et ¢ 71% S 93 7] 242 S & o] ol AMFEAL Ho4
A ZRgpozs B2AH12016]018], i3E(151018], 53] S3ol 23 34 et FE5F 3t 5 5 oAkl il e
A Ed o] dsf =3de S A= AdH 3 W3le} o372 Taste] 6714 2 Ata] o2 AAstetD
[13]. B8 24940 Yo HE 72 45as EQwras %
ghoto] Aldtshs A= sk e H 1311141 [15](16], 2+ A+ 32 By A59A A8 dgrle
S RIS Aokl w]-§ S AXTSLATHI2I(1S]. D A8 duAE 2
—
ol AXIAF MAIA L 7T L=y NI ) e AR =1 Ko) A By ) B o
]'ﬁ 1 gL Y] ]’ oo ]"l‘, 5 ]-:l1_l_507 o] ]94' I H-/] Table 1.01]/\.1 éﬂ@j;co]_z[::g_%_gq‘q] 1‘%_7]_%_5‘—1. ?l“éﬂ%%/é]%
= = = 1 o= =
=2, QPRA 24 5 49T 2] AR GFL WEE T g0 qzegm ganzde) 485 7148 Table 3.5 o] £
JALA] AAGEQ © 3l ) o 7L+ Al = ulots] O] o _ _ _
YA+ ooo—g—_\loﬂ A= 8l 7F 1_]-"]"‘1’_1'?:"2 ufofstod T\? s Aoz AT 4 9}, QEr)Eos S AnHEESH Y,
2laele 4F A7) ool 14 e A AL ALY AN Lo mourcmomy AlCES ASHEANE BAHGE
012 [}o}s 2 olasle] FAL AL A 5] _ _
DETIR OTL0L AR e Bl RS RS aes sol ot oleie awvlee 3Rt 95 s
olo] = AT E B A3 71524 Tald o7z - _
DABRLANEE ST ATLIL IS WA, DO o Al 994530, $453B), Y5O 5 U3
o] MALA oIskQ o] o] = 2 W75 ol ool E
194 GYAL SRR WAV ARODASA WAL S £gy2 gojg =3 Aguick A FlAE A 3
5] Q18] SHol A o] a4, 2rdAt AN s =TT At A H-E THH fo]A LH EALE Z71o] M A’ §HE T} 1
’ L ’ AR = i
7 el Slee A AlEn 23] AT, $28014 GOl E LB AU, ) £
3 So] §F2 o] j5t B d o] AdFS =9
Table 2. Previous research on productivity in construction A 5] F=of gt v el Fg& Folnt
Author Measurement objects Measurement method Table 3. Overview of applied infill technologies
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-life h 2
Ifmil + Rebar works « Calculate productivities with Elements Infill Iﬁng 1e‘ OIII:mg gradec
(2061 42)1['12] » Formworks labor costs and work time
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[15] + Adjusting productivity with Dry ondol, | Dry ondol
floor area and material qty. Floor Wet ondol (EH**) Wet ondol
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Fig. 2. Gypsum board lightweight wall systems
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Table 4. Characteristics of ceiling component types

Lightweight Wood-framed

Type steel ceiling ceiling

Overall image

Speed Fast Slow

Durability Excellent Good

Low material cost /
High labor cost

High material cost /

Construction cost
Low labor cost

Limiting factor Small space -

Opening reinforcement Difficult Easy

Height Adjustment Easy Difficult

4) v R e

HERES E8oto] M 2ok AARES V€Y 5
A2 TRl visl Agolut Ald Wi - "ol Bt -golstA
-6 4 ATk TR AT A ARGl whet 5= A et 7t
SokL, A ES H-goto] A Atolehs FH & Aok @
el M 2ol BEdtE o] A&stA = L {2 e g0l
= F20] AgEA

/A0 (A
(b) Wet ondol(panel heating)

(a) Dry ondol
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Table 6. Productivities of ALC block and brickwork
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Table 7. Productivity of lightweight steel-framed ceiling

Working time Labor input Process and items Working time | Labor input
(min) (man) (min) (man)
Activity -
e Catifi Reconstruct anchor
(work process) Catification grades™ g£m @
@ Sight rail & ceiling frames 480
A B C [A|B|C ® Install carrying channel (Monitoringl) | 2 (Monitoringl)
. . Activity + +
(@ Preparation & marking 105 | 100 1 @ Install M-Bar 125 2 (Monitoring?)
@ Lay waterproof layer ® Install compartment ceiling | (Monitoring2)
® Attach gypsum boards
() Vertical normative frame
Total 605(1.26d) 4
ﬁilﬁf(ljty @ Construct ALC blocks | 200 | 155 2|2 Work quantity(n) 96.5 m
block) ® Apply urethane foam Productivity(mz/day) 76.6 mz/day
® Grooving ALC blocks 65 65 2|2
p—— 2AAHES WA vhete] AT 1 AR, Sl o
nstall plumbing B _
60 | 60 11 bl 5= wAA o2 AAstgn. 12 $&491 07 MAEH )
@il morr NSOl S, HTHES o1 e vk ety
Brickwork - - (1392] - | - |10 ol2jet A 2ol 331 1x9] Q1&g o] FQEo] Table 8614 H=
610 470 1.392 H]’Q} 7E]-O] él— H]EH ‘?’_}Eoﬂ _c:)" 7207']:_]“01 ig—ﬂ s\)il:} T 'J_tH }\‘I-O]’q
Total ’ 717110 1= =
(1278) (0580) 2% AR e BE, AFATAHEC] A9 29 122 % 4200]
Work quantity(m’) 77 | 638 | 487 | - | - | - T} 96.5m 0] A S 6057 &<t A sted, g gol =
AARE v 7.6% =2 AR by
Productivity(m’/day) 60.6 | 652168 | - | - | - JAAZA vl AC= ET
* Long-life housing certification grades : A(outstanding); B(excellent); C(good) Table 8. Productivity of Wood-framed Ceiling
Process and items Workin_g LI i it
T Al 9 o|A}E} (min) (man)
O,
@ THE A A e @ Preparation & marking
ALCEES @04 AFaHe A4 7EAor wAdnel & > Curtain boe . 3
et S Aol ol 5 Y AAE AL ARG QAACKAD 1 Corying rod of ol
S04 ©715 SOl g Hls) TYEES Selsof gt & hanger of ceiling
E5ALCE S| g slolof st BjEE0] ALCES A3 1% O et e 0 ;
Ago] 5 47 24E Ao MBS Fol5AL Aot 24 ® Atach gypsum boards
7)) 2 uj Folsfjof Gt ol uf o] Fulke] ol R0 A ul A Total 720059 6
Odj—q— iq_d\_o‘l H}}\ﬂ_(—ﬂ_oq 7\]_ZH Fal _G}Z]_H]_/\H %O] oz ;q,_g_ _/;\_ 9\101 Work quantlty(mz) 96.5 m’
ALCEES %7] A o]ZH|THo] nfido] Q2 Sholatr & gh}. Productivity(m*/day) 70.8 m*/day
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