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A Study on the Economical Efficiency and Cost Analysis of Winter

Construction by Application of Insulated Gang-form
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Abstract

This paper verifies the superiority of warming work in winter by applying the insulation gang-form to the apartmen
housing site and analyzes the economic feasibility of the application. According to the experimental results, the actual cos
of warming work was about 52 million won less than planned, and 160 million won less than the existing average.(Note -
The cost of gang form material increased from 260 million won to 310 million won after the change) As a result, the
construction cost could be reduced by about 110 million won. As the costs of warming work can change depending on the
number of floors, the building number, and the area of each site, it is deemed necessary to conduct a thorough review ir
advance at the site where the cost of warming work is to be applied.
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A Study on the Economical Efficiency and Cost Analysis of Winter Construction by Application of Insulated Gang-form
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Figure 1. General gang—form keep warming work(8)

a

duRE, A
AP 215 5]
g3kt F47]
20184 2€7tx|9] A

[
=]

ot
=
i)

2. o] &%

s

al

o
o] Al AplA] 23] QpyHa

370 5 Ak, A
HOPHOLS W 5 Aol 2, ARUR 58 AT 3
2Pt

KBRS AR SRS BN 71 ol ALg
80| TIckA £4) 9or] COMAL, 4
2 QPN 3712 Qi) Qo X|of

S| GRE AEAES el et Tkt At
P=ofA Sick, WA T e S2leeleE =2 7Y

348

Figure 2. Panoramic photograph

Table 1. Site summary

Sort Contnets
Project O Oarea reconstruction project
Location Seoul Mapogu changjeondong
Period 2016. 12. 12~2019. 02. 11

Area 12,672.40m*

Arch. area 2,452.46m
Total area 44,133.97m

Project volume B3F~21F, APT 4 building, 276 house
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Table 2. Experimental plan

Sort Contents
Remicon type 25-24-150
Mix W/B(%) 497
Air(%) 45+15
section 103building 4floor
Placing average quantity 216m*
Period 2017. 12. ~ 2018, 02.
Fresh )
Concrete temperature, Slump, Air
Measure concrete
ment Hardened temperature history, maturity, thermal
concrete transmittance, economic feasibility
Table 3. Curing period
) . Target
Curing types Curing method Day 5
temperature(C)
Initial curing heattkeep warm 1 10
Insulating curing keep warm 2 5
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Figure 3. Insulated gang—form keep warming work(8]

Table 4. Physical properties of the urethane board to
used in insulated gang form(8)

. Thermal
Thickness

(mm)

ductivit Density
conductivi
Y gm)

(W/m-k)

species Ingredient

Polyyol+
Isocyanate

Polyurethane 30 0.018 35
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A Study on the Economical Efficiency and Cost Analysis of Winter Construction by Application of Insulated Gang-form

Table 5. Table of mix proportion

WB  Sla W Unit weigth(ke/m’)
Type
(%) (%) (kgm) C B S G
winter 264 66 896 921
non winter 497 495 164 230 100 894 918

W/B : Water-binder ratio, S/a : Fine aggregate ratio
W @ Unit water content, C : Portland cement, B : Blast furnace slag,
S : Fine aggregate, G : Coarse aggregate
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Figure 5. Insulated gang—form keep warming work method
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Table 6. Properties of fresh concrete

Tyoe Slump Air chloride content Concrete
(mm) (%) (kg/m) temperature(C)
winter 160 5.1 0.021 11
Non winte 155 47 0.018 21
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Table 7. Thermal resistance & heat transmittance

sort fent Concrete  Concrete Concrete wall
Slab Wall (Insulater gang form)
Themal o439 o6t 0255 1755
resistance(R)
Heat
transmittance ~ 7.69 3.83 3.92 057
(W/m*K)
indoor heat shear rate : 10 kal/m*-h-C
outside heat shear rate : 30 kal/m*-h-C
concrte heat shear rate : 1.6 ka/m*-h-C
ureaform heat shear rate : 0.02 ka/m*-h-C
wall thickness(m) : 0.2 slab thickness(m) : 0.21
ureaform heat shear rate(m) : 0.03
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a) After 12 hours

b) After 24 hours
Figure 9. Transmittance
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Table 8. Winter season gang—form & insulated gang—form keep warming review comparison table

(Unit : KRW)
) ) General gang form Insulated gang form increase and
sort item unit - -
amount unit cost sum amount unit cost sum decrease
scaffolding man man 210 180,000 37,800,000 70 180,000 12,600,000 - 25,200,000
labor cost day labor man 210 130,000 27,300,000 210 130,000 27,300,000 -
night labor man 210 260,000 54,600,000 - 260,000 - - 54,600,000
sum 119,700,000 39,900,000 - 79,800,000
heater ea 63 630,000 39,690,000 63 630,000 39,690,000 -
gas 44,064 1,158 51,026,112 18,922 1,158 21,911,676 - 29,114,436
material tent 5,040 1,000 5,040,000 3,680 1,000 3,680,000 - 1,360,000
cost auto thermometer ea 16 300,000 4,800,000 16 300,000 4,800,000 -
thermometer ea 10 10,000 100,000 10 10,000 100,000 -
sum 100,656,112 70,181,676 - 30,474,436
Total 220,356,112 110,081,676 - 110,274,436
Table 9. Pre-planned vs. actual costs
(Unit : KRW)
Advance input cost remaining
) ) planning(A)
sort item unit balance
“Insulated 2017. 1. 201712 2018.01.  2018. 02  sum(® (A-B)
gang form-
scaffolding man ~ man 12,600,000 - 3,600,000 4,600,000 4,400,000 12,600,000 -
labor cost day labor man 27,300,000 - 960,000 9,300,000 2,520,000 12,780,000 14,520,000
sum 39,900,000 - 4,560,000 13,900,000 6,920,000 25,380,000 14,520,000
heater ea 39,690,000 5,000,000 2,453,000 - - 7,453,000 32,237,000
gas L 21,911,676 1,311,000 3,491,000 6,489,000 6,480,000 17,771,000 4,140,676
material solid alcohol ea - - - 1,150,000 - 1,150,000 -1,150,000
tent m 3,680,000 2,000,000 1,680,000 - - 3,680,000 -
cost auto thermometer  ea 4,800,000 1,800,000 - - - 1,800,000 3,000,000
thermometer ea 100,000 120,000 - 180,000 - 300,000 -200,000
sum 70,181,676 10,231,000 7,624,000 7,819,000 6,480,000 32,154,000 38,027,676
Total 110,081,676 10,231,000 12,184,000 21,719,000 13,400,000 57,534,000 52,547,676
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