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Development of a Computer System and Suggestion of Man-Hours
for Demolition Cost Estimation

ABSTRACT

The importance of construction waste reusing and recycling is becoming increasingly large because the demolition industry is in current
trend to pursue for sustainable growth. As the considering situation of the domestic housing construction and existing house, a scale
of demolition industry is expected to be increased continuously. But the related cost regulations that are used in tendering in the
demolition industry are insufficient, also the computer system for estimating the demolition costs have not been developed yet.
Therefore, in this study suggests man-hours of 21EA items which are utilized to estimate demolition cost and work rate of 1 .0m® breaker
which is used mostly in domestic demolition industry after analyzing a case study for deconstruction works. The computer system is
developed for the estimating demolition cost easily, which are including five modules such as a project information, a unit cost
management, a standard unit cost table, a bill of quantity, and a reporting system. This computer system is possible to apply for
estimating cost of both mechanical demolition and blasting demolition. The biggest advantage of this system is to estimate cost to utilize
standard WBS which is linked with standard unit table and each DB. This can help unskilled users use easily for it.
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Table1. Standard Estimating Guide of Quantities Per Unit for
Demolition Works

Table 2. General Information for Field Measurement

Demolition

Methods Categoty Title

Division

Demolition works

1. Wooden demolition

2. Structure demolition

3. Break

(a) labor

(b) Small equipment

4. Steel demolition

5. Waterproof and protective
layer demolition

6 Asbestos dismantling

Labor Architecture 21-1

General information Building information
. .. 4 story.
Fl ;
Object 00 apartments, geoje city oor area 56.27m?
D i il 1
ecs)nst'ructlon, deta?l e.d Completed before 19830
examinations, two building year
Traditional demolition,
. L A number of
Survey | detailed examinations, one house 32
methods building
Traditional demolition,
. . Total area
general examinations, eight (ml) 1,771.9
building

Table 3. Field Measurement Methods for Demolition Works

.. Large breaker
Civil 10-20 (0.6~0.8m’)
Civil 10-21 |crasher

Equipments

Demolition works
3. Break
(c) Use of machine

Architecture |  21-1

Blasting demolition of RC
structures

Blasting | Architecture | 21-3

Bo 71 Wt Fade] AT Y& & 4 ek Teht
o= FY S 1 BEslARAle) AL 9% E1Eol
w2k, WlslAEle) A48 S1F FREE vl$ v)g
Aol

3. OHHISMSE St AIBEAIS

A% o o olIkE A% ol FEaAll gk ARk
S AABEL o] AFEE EA(MLTMA, 2012)3ke] ajA13AR]
S Flg 7I2AE R B8 F YRS I TS
AL o)1= DB3lsle] Axsle] 7jEAe e S8E 5 s
Shdrk RIS B 7} 3Epd ks Aste] AIRleRd
Tt 2k

5.:

0

3.1 A[EAIR U5t
LA FUQNH o] Aled B 7
AR At e AAlEel 283k o

Tables 2 and 33} Zth

3.2 BMIEO| A W Fiot

3.2.1 SEsiH ABAE Al EUE Q12 2 K| H8 U 2N
s AlAFEel FIE Q12 Bl el die B et
w Table 49} 2t} 3 29348 ke e Fig

. Traditional
Deconstruction ..
demolition
Building A Building B Building C
Interior Labor None
Waterproof and
protective layer
S demolition, breaker Structure, Structure,
tructure (0.7m’) crasher(1 .0m3) crasher(1 .0m3)
Structure, crasher
(1.0m%)
13} 2t

Bs)A) AJSIALE 23k, Table 4 and Fig. 16419} 220] 18]
o3 UpdA A7 Rie] S71sle] Vs 3 oF 108 A= X—}%i*ﬂ
7F Y 2asE Ao AR o2 WAE Ersto]
Sololx] ARk 2d7IRE 7RS35 101111 Bl

“ge] 2P Z3ePE 1L Heh g7} o] o o= dpdect
TSk Figs. 2 and 394 247e] BeaiAld] A8 HE 37]e
A o] o} FoR 7R T S6ARE A= ZrRo] T 2285
I, 4% ks A== 170ARE v} o] 288 02 dpderk

o 2AFE RIS W= AR Hrt of 2] Ao
F7PF O aaEE o g ¢ Qv w5 FEE
A0S vlusi R sl ofgh HA2e] ZIEs|AlE
el oJ3F AR EG A o2 309 o] AP RES T
Hsof sk Zlo2 Add & glrk

>

3.2.2 SHXIRIY = Zixjo] =B olziMy =

Bl AT Ak S vhAle] B <)
%2‘ Ae)sPd the Table 59 2ol ARG %
T ATFE 5 ARV 1Y 2AGARHEARY 0=
1, 2eisee Aejzel B 9 Aeiate] e ufeh

LS

r

~

& o E

_‘1

!

=]
-

[y

ro

ﬁ

o

Vol.34 No.3 June 2014 1009



ARB A APRE SIe B4

2
N

R A Eat S B

Table 4. The Status of Input Equipments and Labors at Demolition Works

Work Types Work Time Labor Types
Deconstruction (days)| Selection (days) Equipment Types (m3) Tims (min) | Sum (min) | Driver (man) | Worker (man) | etc (man)
breaker(0.07) 36:20 6 1 -
bobcat 10:55 2 0 3
rotary crasher(1.0) 49:35 19 28 14
. bucket(1.0) 25:35 11 7 -
Building A 14(1) 3 219:44
fixed crasher(1.0) 30:34 16 3 -
Screen(150ton) 23:30 3 0 6
bucket for selection works(1.0)|  33:45 2 -
payloader 9:30 1 0 -
rotary crasher(1.0) 35:05 15 22 1
bucket(1.0) 44:15 12 2 5
Building | bucket(1.0) demolished 18:05 6 ) 5
B 11 (watering) concrete arrangement 136:46
bucket(1.0
demolished C(Encrz:te load 26:10 6 0 )
fixed crasher(1.0) 31:16 13 3
rotary crasher(1.0) 40:40 15 18 1
bucket(1.0) 45:05 20 15 -
o bucket(1.0) demolished
BullCdmg 17 2 concrite a)rra.ngement 22:55 127:40 ) ) )
bucket(1.0
demolished C(Encrite load 2210 i i i
fixed crasher(1.0) 19:45 7 2 -

Light N 055
steel IR 5835
Cooper

nonferrous metals NN 233

sink(stainless)
wood 198.09

Glass

Rest Room

Cleaning

Fig. 1. Working Time for Interior Deconstruction
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Fig. 2. Working Time for Structural Deconstruction
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Table 5. Labor Rate(man-hour) for Deconstruction of Apartment

R

Work time per unit (based on field survey) Work time per unit (based on drawing analysis)
Ttems Work Work rate(m’/hr) Labor rate(man/m’) Labor rate(man/m’)
items BuilAding Builléiing Aver. Builliiing Buigiing Aver. Buii‘c‘iing Buill;ﬁng Aver. Unit
linoleum 0.323 0.287 0.39 0.44 0.0023 0.0026 | 0.4400 man/m’
- styrofoam | remove/ | 0.327 | 0339 | 0336 | 038 | 037 | 038 | 0.0057 | 0.0057 |0.3700 |0.0038| man/m’
glass fiber | takeout | 0276 0.463 0.45 0.27 0.0041 0.0024 |0.2700 man/m
take out 5.525 5.644 | 5.585 0.09 0.09 0.09 0.0020 | 0.0023 |0.0900 | 0.0022 | man/kg
fluorescent 0012 | 0011 1045 | 11.84 00042 | 0.0047 | 11840 man/EA
Light light remove 0.127 5.83 0 10.0056
socket 0.247 0.236 0.51 0.53 0.0063 0.0070 |0.5300 man/EA
door 0.1089 | 0.0680 |0.2500 man/EA
Steel handrail remove | 0.777 0.495 | 0.636 0.16 0.25 0.21 0.0004 | 0.0008 |0.0000 |0.0302| man/kg
plumbing 0.0010 | 0.0017 |0.0000 man/m
heating pipe 0.0286 | 0.0508 |2.3900 man/kg
Brass remove | 0.061 0.052 | 0.057 2.05 2.39 222 0.0223 ——
non slip 0.0052 | 0.0044 | 0.0000 man/m
Noﬁii:lo”s sash remove | 0.847 | 1.014 | 0930 | 006 | 006 | 006 | 0.1129 | 0.0897 |0.06000.1013 | man/EA
Stainless sink remove | 0.794 0.510 | 0.652 0.16 0.24 0.20 0.0158 0.0246 | 0.2400 |0.0202 | man/EA
baseboard 0.0043 | 0.0061 |0.2100 man/m
door 0.0294 | 0.0441 | 0.0000 man/EA
closet 0.0359 | 0.0286 | 0.0000 man/m’
Wood Wﬁ"dow remove | 0677 | 0583 | 0.630 | 018 | 021 | 020 | 0000 | 0.0029 10.0000 )5, | man/EA
var':i‘:s” 0.0012 | 0.0012 |0.0000 man/kg
ceiling 0.0356 | 0.0420 |0.0000 man/m’
sink 0.0369 | 0.0574 |0.0000 man/EA
Glass window | remove/ | oe< | 0077 | 0071 | 195 | 162 | 177 | 00064 | 00051 | 16200 0.0057 man/m?
crushed grass | collection
bathtub
Restroom toilet remove ?t?n?e(; (3:mze(; 0.0443 | 0.0447 |0.0000 | 0.0046 | man/EA
wash bowl
Cleanup | steel, wood | cleanup | 1.824 | 2.580 | 2.202 0.07 0.05 0.06
Table 6. Work Rate of Crasher(1.0m?) for Deconstruction Works
. 5 Work (min) 5. | Work rate (m’*/hr)
Process Equipment(m”) Work load (m”) - -
Equipment Labor Equipment | min
crashing rotary crasher 56.42 195.83 2,301.11 40.79
Ground rebar separation fixed crasher 31.10 20.08 986.19 31.71 36.25
clean up of demolished concrete Bucket 18.25 11.33 - -
crashing rotary crasher 36.08 21.58 144.49 4.00
Basement rebar separation fixed crasher 29.32 4.08 61.92 2.11 3.06
clean up of demolished concrete Bucket 11.67 - - -
Load of demolished concrete Bucket 26.17 - 1,849.05 70.66 -
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Table 7. Work Rate of Crasher (1.0m?) for Traditional Demolition Works

e R B R e

. 3 Work (min) 3 Work rate (mj/hr)
Process Equipment(m’) - Workload (m”) - -
Equipment Labor Equipment Min
rotary crasher 242.83 429.50 7,307.45 30.08
Crashing fixed crasher 1.80 1.67 48.71 29.22 30.60
Ground Bucket 3.83 - 124.57 32.50
story fixed crasher 119.33 16.67 2,590.46 24.21
Rebar Bucket 8.83 - 172.45 19.52 2045
separation
rotary crasher 6.33 6.33 111.57 17.62
rotary crushe 145.58 4525 795.51 5.46
B Crashing Bucket 129.25 26.17 719.28 5.57 5.11
t
asstznrlye“ fixed crasher 17.67 13.00 76.18 431
. fixed crushe 114.67 30.00 648.95 5.66
Rebar separation 6.94
Bucket 4.00 8.00 32.39 8.22
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Table 8. Unit Price Items for Interior Deconstruction in Apartment

Items Work Rate Unit
(Man-hour)

Crashing glass 0.006 | 1m’

Take out of crashed glass 0.478 Im’

‘Wood doors an(fi‘r :Iriil;nses, window and 0.037 EA

Window | Aluminum do;:(si aﬁl;(jn f:mes, window 0.055 EA
Steel door and frames 0.042 EA

PVC door and frames 0.055 EA

Steel hand rails 0.002 Im

‘Wood/gypsum board 0.039 1m’

Ceiling 3
Asbestos 0.120 Im

Linoleum 0.002 | Im’

Tile 0200 | Im’

Floor Wood 0200 | Im’
Carpet 0.030 | Im’

Mortar 0120 | 1m’

Gypsum board 0.010 Im’

Wood 0.060 | 1m’

Wall Mortar 0.040 lmi

Tile 0.200 Im

Glass fiber 0.006 Im’

Wall paper 0.010 1m’

Base Vinyl baseboard 0.001 1m
board Wood baseboard 0.010 Im
Brick/Block/Mortar 0.010 Im

Bricks Styrofoam 0.006 1m’
Concrete 2.000 Im’

Stair Hand rail 0.002 Im
Cooper non slip 0.005 Im
Toilet/washbowl/bath tube 0.044 EA
Cupboard/sink 0.067 EA

Shoe rack/closet 0.032 Im’

Drying rack/tab 0.024 EA

Interior Boiler 0.055 EA
Handrail 0.002 Im

Light 0.039 EA

Steel pipe 0.002 Im

PVC 0.002 Im
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