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A Study on Allowable Loading Height of Debris during
Building Demolition
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{Abstract)

In recent years, the redevelopment and reconstruction of buildings has been actively
trending as part of urban development projects, and the number of buildings being
demolished is also rapidly increasing. However, various valid institutional and technical
standards are required to ensure safety related to demolition and dismantling and to
reasonably manage field work, but there is a lack of research and data on them.
Accordingly, this study seeks to re-establish realistic working conditions applicable to
complete dismantling construction through research on various variables in examining
the structural safety of total dismantling construction. In particular, the purpose is to
secure work safety at the demolition site by dismantling rahmen-type reinforced
concrete buildings in urban areas by inserting equipment into the upper floor slab and
evaluating structural safety according to the loading height of demolition debris. This
study can be used to ensure the safety of field workers and as a useful guide for
engineers to plan and carry out demolition work.
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Table 1. Demolition Methods by Building Height

Bqu.dmg Demolition Method
height
Direct Demolition from Ground Level
~3 story | Using Compactors or Breaker Equipment
(10m) of Appropriate Weight Class According
to Building Height
Creation of an Embankment at a Height
Suitable for Demolition with Heavy
Equipment from the Exterior of the
46 Building, Followed by Demolition
story Operations on Top of the Embankment.
(10~18m) In urban or confined sites, most buildings
are typically demolished by mounting
compactors or breaker equipment on the
top floor and dismantling one floor at a
time downward
Dismantling One Floor at a Time
7 story Downward by Mounting Compactors
(18m)~ or Breaker Equipment on the Top

Floor of the Building
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Table 2. Weight of Debris per Unit Volume

T2 kN/m?

Ministry of Land, Infrastructure
and Transport (2009)

Choi et al. (2012) 13.35

"Korea Price Information
Association"

12.46~13.35

12.46~14.23
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Table 3. Specifications for Demolition Equipment

. Crawler Spec.(m?)
Description Note
03 | 06 | 08 | 1.0
Weight(kN) 117.6|146.8|233.2(291.1
Shoe Width(m) | 0.45 | 0.6 | 0.6 | 0.6 S
Track width(m) | 1.85 | 2.0 | 2.39 | 2.6 C
Tumbler width(m)| 2.2 | 3.0 | 3.65 | 4.03 T
Loading area(m?) | 1.98 | 3.6 | 4.38 |4.836

Load (kN/m? | 59.4 | 40.8 | 53.2 | 60.2

Shoe Width(S) = =

S
el W S
Tur®

Track Width(C)

Fig. 2 Diagram of Infinite Track Load Transfer
Concept for Demolition Equipment
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Fig. 3 Support Conditions of Structural Members

Fig. 4 Reinforced Concrete Slab Structural Analysis
Model
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Table 4. Loads on slabs

Floor Load (kN/m?)
Equi t
salb Debris | Lovipment ()
Dead load :
2.82(T120) 0.3m® : 117.6
3.18(T135) 0.6m> : 146.8
3.53(T150) 13:35%h 1 gms + 2332
Live load : 2.94 1.0m> @ 291.1
Finishing : 1.96

Table 5. Loads on beams

Floor Load (kN/m’
oor Load (N/m) — Bquipment (kN)
Beam Debris
Dead load :
5.645(400x600) 3.
6.586(400x700) 8223 : ﬁég
7.938(450x750) 13.35xh | e 5 oan
: 8m’ 1 233.2
Slab dead load : 8.82 1.0m? : 291.1
Live load @ 2.94 ‘ s
Finishing : 1.96
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Table 6. Mu with equipment load(impact load) (simply supported slab)

Re-Bar Design Two point loads Partial distributed load

Span 15:’11?1:) Placing Mmax | moment Max. moment(Mu) Max. moment(Mu)
(m) (mn;) Dia. |Space| XN'm) | @Mn | 03 | 06 | 08 | 1.0 | 03 | 06 | 08 | 10
(mm) | (mm) GNm) m* | m* | m* | m | m | m | m | m
120 10 200 2.2 7.2 28.7 | 35.8 | 569 | 71.0 - - - -
1.5 135 10 250 2.3 6.7 28.7 | 35.8 | 569 | 71.0 - - - -
150 10 250 2.4 7.6 28.7 | 358 | 569 | 71.0 - - - -
120 10 200 3.9 7.2 5.7 36.7 | 58.4 | 72.8 - - - -
2.0 135 10 250 4.0 6.7 5.7 36.7 | 58.4 | 72.8 - - - -
150 10 250 4.2 7.6 5.7 36.7 | 58.4 | 72.8 - - - -
120 10 150 6.0 9.5 249 | 23.9 8.3 91.0 | 26.8 - - -
2.5 135 10 150 6.3 11.1 249 | 239 8.3 91.0 | 26.8 - - -
150 10 150 6.6 12.6 249 | 23.9 8.3 91.0 | 26.8 - - -
120 10 100 8.7 14.1 440 | 47.7 | 463 | 379 | 363 - - -
3.0 135 13 200 9.1 14.6 440 | 47.7 | 463 | 379 | 363 - - -
150 13 300 9.5 16.7 440 | 47.7 | 463 | 379 | 363 - - -
120 13 120 11.8 20.5 63.1 71.6 | 842 | 85.2 | 459 | 47.7 - -
3.5 135 13 | 120 | 124 23.9 63.1 | 71.6 | 842 | 852 | 459 | 47.7 - -
150 13 150 12.9 22.0 63.1 | 71.6 | 84.2 | 85.2 | 45.9 | 47.7 - -




Table 7. Equipment safety and max. loading height of debris(m) (simply supported slab)

HE= HHHAA| sHA|IZ2H=2 51842 =0|off Zret A+

. Safety evaluation of equipment work lAllowable height]
Span | Slab thk. Re-Bar Placing i kN -rn)q ? of debris )
(m) (mm) Dia. Space 0.3 0.6 0.8 1.0 @
(mm) (mm) m’ m’ m’ m’
120 10 200 -23.7 -30.8 -51.9 -66.0 0.57
1.5 135 10 250 -24.3 -31.4 -52.5 -66.6 0.51
150 10 250 -234 -30.5 -51.7 -65.8 0.59
120 10 200 -2.4 -33.4 -55.0 -69.5 0.29
2.0 135 10 250 -3.1 -34.1 -55.7 -70.2 0.25
150 10 250 -2.3 -33.3 -55.0 -69.4 0.29
120 10 150 -23.3 -20.4 -4.9 -87.5 0.23
2.5 135 10 150 -22.0 -19.1 -3.6 -86.3 0.27
150 10 150 -20.8 -17.9 -2.3 -85.0 0.31
120 10 100 -38.6 -42.3 -40.9 -32.5 0.24
3.0 135 13 200 -38.5 -42.2 -40.7 -32.3 0.25
150 13 300 -36.8 -40.5 -39.1 -30.7 0.28
120 13 120 -54.5 -62.9 -75.6 -76.6 0.26
3.5 135 13 120 -51.6 -60.1 -72.7 -73.7 0.31
150 13 150 -54.0 -62.4 -75.1 -76.1 0.27

Table 8. Mu with equipment load(impact load) (simply supported beam)

Max. Design Two point loads Partial distributed load
Span BSE:? Re-Bar | moment | moment Max. moment(Mu) Max. moment(Mu)
(m) (mm) | Flacing | Mmax | #Mn | 03 | 06 | 08 | 1.0 | 03 | 06 | 08 | 10
GNm) |[GN'm) | m* | m> | m® | m® | m® | m® | m® | md
400600 | 6-D22 87.1 255.8 | 158.7 | 190.8 | 273.8 | 321.8 | 93.7 | 107.4 | 158.4 | 188.6
6.0 400*700 | 6-D22 91.4 2929 | 158.7 | 190.8 | 273.8 | 321.8 | 93.7 | 107.4 | 158.4 | 188.6
450*750 | 8-D22 97.5 420.5 158.7 | 190.8 | 273.8 | 321.8 | 93.7 | 107.4 | 158.4 | 188.6
400%600 | 6-D22 118.6 255.8 | 197.0 | 238.6 | 349.7 | 4165 | 112.8 | 131.2 | 196.3 | 235.9
7.0 400*700 | 6-D22 124.4 292.9 | 197.0| 238.6 | 349.7 | 4165 | 112.8 | 131.2 | 196.3 | 235.9
450*750 | 8-D22 132.7 420.5 | 197.0 | 238.6 | 349.7 | 416.5 | 112.8 | 131.2 | 196.3 | 235.9
400600 | 6-D25 154.9 329.0 | 235.2|286.3 | 425.6 | 511.2 | 132.0 | 155.1 | 234.2 | 283.3
8.0 400%700 | 8-D25 162.4 492.5 | 235.2 | 286.3 | 425.6 | 511.2 | 132.0 | 155.1 | 234.2 | 283.3
450*750 | 8-D25 173.3 541.2 | 235.2 | 286.3 | 425.6 | 511.2 | 132.0 | 155.1 | 234.2 | 283.3
400*600 | 6-D25 196.1 329.0 | 273.5 | 334.0 | 501.4 | 605.8 | 151.1 | 178.9 | 272.1 | 330.6
9.0 400*700 | 8-D25 205.6 492.5 | 273.5 | 334.0 | 501.4 | 605.8 | 151.1 | 178.9 | 272.1 | 330.6
450*750 | 8-D25 219.3 541.2 | 273.5|334.0 | 501.4 | 605.8 | 151.1 | 178.9 | 272.1 | 330.6
400600 | 6-D25 242.1 329.0 | 311.7 | 381.7 | 577.3 | 700.5 | 170.2 | 202.8 | 301.1 | 377.9
10.0 400*700 | 8-D25 253.8 492.5 | 311.7 | 381.7 | 577.3 | 700.5 | 170.2 | 202.8 | 301.1 | 377.9
450%750 | 8-D25 270.7 541.2 | 311.7 | 381.7 | 577.3 | 700.5 | 170.2 | 202.8 | 301.1 | 377.9
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Table 9. Equipment safety and max. loading height of debris(m) (simply supported beam)

span | Boam size Re-Bar Placing Safety evaluation o.f equipment work heigAkllltof)Vfa?il:bris
(m) (mm) o'ty-Dia, | C1O5S s(ergtlinoz?al Area (I)I.g (I)I.g (r)r.g 11.1(3) (m)
400*600 6-D22 2322 9.9 -22.2 | -105.2 | -153.2 1.06
6.0 400*700 6-D22 2322 42.8 10.7 -72.3 | -120.3 1.24
450*750 8-D22 3097 164.3 132.2 49.2 1.2 1.91
400*600 6-D22 2322 -59.8 | -1014 | -212.5 | -279.3 0.08
7.0 400%700 6-D22 2322 -28.4 -70.7 | -181.2 | -248.0 0.81
450%750 8-D22 3097 90.9 49.3 -61.8 | -128.6 1.30
400600 6-D25 3040 -61.1 -112.2 | -251.5 | -337.1 0.67
8.0 400700 8-D25 4054 94.8 43.8 -95.5 | -181.2 1.15
450%750 8-D25 4054 132.7 81.6 -57.7 | -1433 1.27
400600 6-D25 3040 -140.5 | -201.0 | -368.5 | -472.9 0.45
9.0 400%700 8-D25 4054 13.4 -47.1 | -214.5 | -319.0 0.83
450*750 8-D25 4054 48.4 -12.1 | -179.5 | -283.9 0.92
400*600 6-D25 3040 -224.8 | -294.7 | -490.3 | -613.5 0.30
10.0 400*700 8-D25 4054 -73.1 -143.1 | -338.6 | -461.9 0.60
450%750 8-D25 4054 -41.3 -111.2 | -306.8 | -430.0 0.66
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