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Model Development for Estimating the Quantity of A

Single Building’s Demolition Waste

ABSTRACT

Under the global development of sustainable construction, the government in
Taiwan devotes more and more efforts for the proper treatment and recycling of
construction and demolition wastes. In order for controlling those wastes to go into
recycling plants or legal dumping sites, more and more local district counties demand
construction sites to submit a waste treatment plan before starting the work. In the
plan they have to estimate the expected quantity of CD&W wastes, and to state clearly
where will they go, how will they treated. Thus the estimated quantity serves as a base
for waste monitoring and controlling in the remaining process.

The objective of this research is to study the major factors influencing the waste
quantity generated in a building’s demolitiom construction, and to develop a model
each for the estimation of waste quantity. Literature reviews and expert interviews are
conducted to identify the major factors influencing waste quantity. Identified factors
include size of the building floors, purpose of the building, the structural type, height
of the building, and so on. Totally 47 cases for building demolition are collected for
their quantities of waste generated. The Neural Network (NN) method is employed for
the development of the estimating model. The developed NN model is about 100%
accurate under permit error rate 15% in testing , and 91.67% accurate under permit
error rate 159 in testing. A comparison of the developed estimation model and the
current most used estimation formula is conducted on 14 test cases. The result shows
that the developed models are significantly more accurate than the current ones in
estimating the waste quantity of a single building’s demolition.

Keyword : Demolition Waste, Quantity, Neural Network
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G e e ) > S FY P blanp GssBARR] > Y SRTE
PI(R T 3 2Bk EREE 0 G E 2Bk R EENRY )
4. B ¥ 4 ps(Optimization Application Network)

(=) RS

L b 3 J f(Forward) : 40 g a R 470 S g - KRR 20
IEEER ML LR TP AL R B LT
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FRBRY S FHEAI LSRRI NG - K AW EAT T
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(2) ## ik

i ST RHEOH A AR T STA S P Bl i g en
WA~ S OB 0 - R R ST 2 S A AT - - S A
A 4 4 30 Bohe s 1 S Bic(Linear Function) ~ P24 S0 lic 0 — 5 i A g 3R S0 e
Yo s 7 S fie(Hyperbolic Tangent Function) ~ g 4 3 #c(Sigmoid
Function)% - H ¢ @& % 2 s S8k 5 S 3] 4 55 #c(Sigmoid

Function) » 4o #7157 @

Sigmoid = f(x)zl%
+€

(z) BYiEHR

A SRREAGNEFTEYH R BEF Y AFEREL

o

2z

T FE Hp e

_‘Eﬁ

D% o g d R RE A BUEARE I R R el E g
RPN B ER A RTA LA - TP RL ) > T R
& #c(Energy Function)f& % i¢ & 2 & e ic &) 1t o R Tl £ 5 1
7 EEE A PUGEA S BV M B R R R ER L LR T

E* kgFR & ¥ &4 ho 3 (Error Function)

- Y @ -o)

d: #¥ fﬁﬂ 41 i& (Desired Output)

0: P—ﬁﬁ*% 1 & (Real Output) [15]
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255 @ WRFE *

B R A SRRIFPEN T Y B LB 2R E R AP E Y gl

20 R EESEY Y 9 T i ii e w B 2 (Back Propagation) ; 0 & f§ 4 % BP
B HFE A - ARG EY A et a4 ik (Feed-Forward Net) » # *
AR AR T RRAH G S KR @ /z‘ﬁia?]'\ B~ EEK 2 %?Jt",éi ’
fiﬁﬁﬁﬁﬁ~ﬁmﬁéﬁ»’%miaﬂﬁimﬁé%if%W@%’&#
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ﬁ_ﬁiﬂ IR 2 34 Sofic (Error Function) &) i a2 (N 3F &2 [18] o

) @ L ¥ 2 3 L peik 0 (Generalized Delta Rule)» 14 3 iy ot 8 27 45 G5 )
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SRR S R R T L R e
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