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A Comparative Analysis on Generated Construction Waste Quantities in a Case Study
for Deconstruction of an Apartment

Kim, Hyojin', Kang, Leenseok?, Kim, Changhak”

'Urban and Environment research division, Land and Housing Institute, LH
“Department of Civil Engineering, Engineering Research Institute, Gyeongsang National University

Abstract : Deconstruction of the building must be applied firstly in order to improve recycling and reuse of construction
wastes, In this study have done a case study for deconstruction of an apartment, All construction waste(CW) which will
be generated during deconstruction was examined in each part of the building, Because drawing did not exist in most
of the old building, we drew up floor plans of buildings, After analyzing these drawings, estimated quantities of CW, It
was measured working time of labor and equipments for deconstruction and general demolition on each building of the
apartment, In addition, it was proposed in the volume and weight per unit after analyzing detailed measurement of CW
which was generated in the process of deconstruction and traditional demolition, It suggested recovery rate at a site,
volume and weight conversion factors, and waste basic unit per area that based on the results of comparative analysis
on the amount of CW which is calculated from drawing and generated at a site. These factors will be used fundamental
materials for estimating quantities and treatment cost of CW, and scheduling of works,
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+ Building Survey
* Structural Survey

Survey

* Alayout plan of all floors of the
Apartment

* The procedure for the demolition of
the apartment

5| = Method of handling demolished
building debris

Planning

= Develop a demolition schedule

+ Estimation of the rate of wastes
generation based on drawing

L4 ‘
. » Comparison of CW generated during
Analys:s ‘ deconstruction and demolition

Fig. 1. Research Procedure

y

Calculation of the rate of CW
generation per square meter
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Table 1. General Information for field measurement

g AN,

£ Table 13} Table 22+ Zt},

General Information

Building Information

. o 4 floor
Location| Oo Apartments, Geoje City |Floor Space 5
56.27m
Deconstruction, Detailed Completed
bef
Examinations, Two Building Year efore 1980
Survey |Traditional Demolition, Detailed| A Number 3
Methods |Examinations, One Building Of House
Traditional Demolition, General Total 17719
Examinations, Eight Building Space(M?) o

Table 2. Field measurement methods for demolition works
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Table 3. Generated location of demolition waste

Waste_ - Generated Location Of Waste
Category Division
column, beam, slab, stair hall, foundation,
Concrete retaining wall, D.C/G.B, parapet, roof
Reinforced level, ventilating opening, pit level, floor
Concrete column, beam, slab, stair hall, foundation,
Rebar retaining wall, D.C/G.B, parapet, roof

level, ventilating opening
Cement Bricks |external wall, inner wall, stair wall, parapet,
Cement Blocks |PIT wall
Plastering Mortar |inner house, stair wall, roof level, PIT level
Mortar | Waterproof Mortar |roof level floor, stair roof
Artificial Stone |[stair floor, entrance floor
Gravel Floor Gravel bead room, kitchen/living room
handrail, steel door, ventilating window,

Bricks

Steel .
roof level, wire mesh, plumbing system
Metal Aluminum inner window, stair window
Brass SD hinge, brass non—slip
Stainless kitchen, sink
wood window, dress room, shoe rack,
Lauan .
baseboard, partition board
Wood Pine ceiling
Veneer wood window, door

Particle Board |sink

Fig. 2. Floor Plan

Deconstruction Traditip_nal Glass inner window, balcony door, entrance
demolition Glass door, stair door, balcony window
. Apartment Apartment Tile bathroom, balcony, entrance
Apartment Building A o -
p J Building B Building C Pottery sanitary pottery
Interior Labor Polystyrene external wall, floor
. Synthetic PE Film roof floor
Waterproof and protective layer S Structure, Resins Soft PVC vinyl
. 3 tructure, 3
Structure| demolition, breaker(0.7m ) crusher(1.0m®) crusher(1.0m’) Hard PVC PVC pipe, bath tube, PVC plumbing
Structure, crusher (1.0m?)
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(d) Measure

(c) Basement Survey

Fig. 3. Site Survey for Deconstruction
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ructure + Reinforce Steel
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* Linoleums
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* Styrofoams

+ PVC Pipe

* Glass Fiber
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.| * Woods
+ Mixed Wastes

Fig. 4. Deconstruction Procedures for a Case Study
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Table 4. Estimated waste quantities from drawings

Volume | Weight | Weight | Generated e R

Waste (w) | (ton) |Ratio(%)|Volume(m)| YOLMe
Ratio(%)

Reinforced | Concrete 1,317.596 43.13

Concrete | Rebar 572,868 53.694 1.76 823.498 43.42
Mortar 257.781| 541.339| 17.71 338.337 17.27
Bricks 423.723| 889.818| 29.12| 556.136 28.41
Gravel 117.464| 199.688 6.54| 124.805 6.39
Metal 24.065| 13.759 0.45 24.065 1.23
Wood 26.920| 15.614 0.52 26.013 1.33
Glass 10.694| 14.763 0.48 12.298 0.61
Synthetic Resins 126.657 6.846 0.22 18.359 0.98
Etc 7.058 1.713 0.07 7.058 0.36
Sum 1,567.288|3,054.830 100| 1,957.415 100

Table 5. Estimated waste quantities from each parts of building(A~1)

A. concrete
(2,300kg/m®)
Parts Volume Weight
m* kg ton
Column 61.887 142,340 142.340
Beam 96.884 222,833 222.833
Slab 232.394 534,506 534.506
Stair Hall 46.644 107,281 107.281
Foundation 46.377 106,667 106.667
Retaining Wall 40.096 92,221 92.221
D.C/G.B 18.401 42,322 42.322
Parapet Etc 27.7117 63,749 63.749
Sum 572,868 1,317,596 1,317.596
B. Rebar
Parts Volume Weight
m kg ton
Column - 9,985 9.985
Beam - 16,668 16.668
Foundation - 2,198 2.198
Slab - 17,591 17.591
Stair Hall - 3,502 3.502
D.C/G.B - 882 0.882
External Wall - 2,869 2.869
Sum - 53,694 53.694
C. Bricks
(2,100kg/m°)
o Quantity | Volume Weight
Division EA — s on
_ Cement Bricks | 252,271 246.009 | 516,618 | 516.618
14 Floor Ty - 63.068 | 132,442 | 132.442
Stair Cement Bricks | 74,581 72.729 152,731 | 152.731
Mortar - 24.595 51,650 51.650
Parapet Cement Bricks 8,032 7.832 16,448 16.448
Mortar - 2.008 4,217 4.217
Pit Wall Cement Bricks 991 6.682 14,032 14.032
Mortar - 0.800 1,680 1.680
Sum 423.723 | 889,819 | 889.819
D. metal
Division Volume Weight
m* kg ton
Steel 0.840 10,838 10.838
Aluminum 0.933 2,518 2.518
Brass 0.027 235 0.235
Stainless 0.034 264 0.264
Sum 1.834 13,855 13.855




E. Wood 3
(580kg/m°)
L Volume Weight
Division
m kg ton
Lauan 18.508 10,735 10.735
Pine 1.191 691 0.691
Veneer 2.480 1,438 1.438
Particle Board 4.741 2,750 2.750
Sum 26.920 15,614 15.614

Table 6. The summary of detailed quantities on each parts of

building
Waste Unit Weight Quantities
Category Division (Ka/m) | Volume(m) | Weight(Ton)
Reinforced Concrete 2,300 1,317.596
Concrete Rebar 572,868 | 53.694
Plastering Mortar 2,100 244.403 513.246
Mortar | Waterproof Mortar 2,100 4.244 8.912
Artificial Stone 2,100 9.134 19.181
Cement Bricks 2,100 326.570 685.797
Masonry | Cement Blocks 2,100 6.682 14.032
Masonry Mortar 2,100 90.471 189.989
Gravel Floor Gravel 1,700 117.464 199.688
Steel 7.850 0.840 10.838
Vietal Aluminum 2,700 0.898 2.422
Brass 8.600 0.027 0.235
Stainless 7.800 0.034 0.264
Lauan 580 18.508 10.735
Wood Pine 580 1.191 0.691
Veneer 580 2.480 1.438
Particle Board 580 4.741 2.750
Glass 2,500 1.527 3.51
Glass Tile 2,100 4.551 9.557
Pottery 4.617 1.696
Polystyrene 20 101.539 2.032
. PE Film 920 0.024 0.022
Sé;:szc Soft PVC 1,300 2.610 3.393
Hard PVC 1.400 17.696 0.569
PVC Pipe 4.788 0.830
Fluorescent
Etc Light/Bulb 7.058 1.713
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(b) Masonry

(c) Deconstructed Concrete  (d) Traditional Demolished Concrete

Fig. 5. Weight and Volume Measure of demolished Concrete

Table 7. Unit weight of generated waste after deconstruction

Division (t/m°%)

Masonry Block, Mortar, Cement Brick 1.135

Structure Deconstruction Concrete 1.425
General Demolition Concrete 1.381
Polystyrene 0.035

Synthetic Resins Linoleum 0.977

Glass Fibber 0.125

Light Fluorescent Light/Bulb 0.015

Interior Steel Steel Door, Hand Rail 0.230
Brass Non Slip 0.237

Nonferrous Metal Chassis 0.068

Stainless Sink 0.051

Wood Door, Window 0.238

Glass Window Glass 0.138
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Table 8. Collect rate of generated waste after deconstruction

Division Collect Rate (%)

Concrete 108
Rebar 124

Steel 56

Aluminum 61
Metals Brass 128
Stainless 63
Wood Lauan, Pine 110
Glass 80

Glass Tile 0
Sanitary Pottery 95

Polystyrene 14

Polyethylene 0

Synthetic Resins Soft PVC 29
Hard PVC 98

PVC Pipe 0

Etc Fluorescent Light/Bulb 69
Sum 107
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Table 9. Suggestion of conversion factor for calculating volume
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and weight of waste
Volume Weight
Division Conversion | Conversion

Factor Factor

Linoleum 2.966 0.286

Synthetic Resins Polystyrene 0.182 0.141

Glass Fiber 2.578 1.396

Light Fluorescent Light/Bulb 5.452 0.553

Steel Steel Door, Hand Rail 2.940 0.545

Brass Brass Non Slip 1.567 0.898

Nonferrous Metal | Aluminum Chassis 2.129 0.607

Stainless Sink 1.329 0.625

Wood Daor. Window Sink, 4.616 1.097

Mopboard

Glass Window 1.855 0.801
Reinforced Concrete 1.697
Mortar 1.551
Masonry 1.549

Concrete Gravel 1254 1.073
Tile 2.065
Average(Concrete) 1.623
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Table 10. Comparison analysis of construction waste unit
generated at site

o Genergted Drawing Genergted At DT ATEREE
Division Items At Site | Analysis Site (Per M)
(T/M?) | (T/MP) (M3/MP)
Synthetic Polystyrene 0.0005 | 0.0019 |0.0044 0.7366 m?
Resins Linoleum 0.0002 | 0.0011 [0.0083|0.00590.2080|0.4976| m?
Glass Fibber | 0.0002 | 0.0001 |0.0050 0.5483 m
Fluorescent
Light Light/Bulb 0.0000 0.0003 0-0001 0.0018 0-1738 0.2224 EA
Socket 0.0001 0.0035 0.2709 EA
Steel Door 0.0166 place
Steel Steel Hand Rail | 0.0034 | 0.0062 0.0190 0.0007|0.0098| kg
Steel Pipe 0.0121 m
Alloter 0.0181 kg
Brass Brass Non Siip 0.0002 | 0.0002 0.0007 00018 0.0100 m
Nonfertous | Auminum o 4008 | 0.0014|  0.0123 0.0370 |place
Metal Chassis
Stainless Sink 0.0001 | 0.0001 0.0018 0.0181 m
Baseboard 0.1976 place
Door/Frame 0.0722 m?
Rack 0.0715 EA
Wood Window 0.0097 | 0.0088 0.0702 0.126410.2782| kg
Window Frame 1.3335 m?
Ceiling 0.1283 m?
Sink 0.0181 EA
Glass | Mndow Glass | 5506 1 0.0020 | 0.0016 0.0016 | EA
Crush Glass

Table 11. Comparison analysis of waste concrete unit generated at site

General

Division Deconstruction Demolition Drawing Analysis
Waste Unit Waste Unit Waste Unit

Unit t/m? | (m¥m? | t/m?) | (m¥m?) | t/m?) | (m*m?)

Rc 0.7965 | 0.5475 | 0.9696 | 0.5565 | 0.7421 | 0.4638

Mortar 0.3279 | 0.2254 | 0.4906 | 0.2291 | 0.3055 | 0.1909

Masonry 0.5390 | 0.3705 | 0.8067 | 0.3766 | 0.5022 | 0.3139

Gravel

0.1210 | 0.0831 | 0.0870 | 0.0845 | 0.1127 | 0.0704
(Korean Floor)

Glass 0.0058 | 0.0053 | 0.0064 | 0.0083 | 0.0083 | 0.0069

Etc - - 0.0165 | 0.0511 | 0.0214 | 0.0426
Sum 1.7902 | 1.2319 | 2.3769 | 1.3063 | 1.6922 | 1.0886
Rebar 0.0376 0.0376 0.0303
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