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Cost Analysis of Recycled Aggregate Production on Airport Pavement
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ABSTRACT

PURPOSES : This study aimed to analyze economic effect of recycled aggregate production on job-site airport pavement.

METHODS : The validation of site recycling for waste concrete as economic efficiency is analyzed through the case study of site recycling at
an O airport pavement construction. The break-even point for the cost of site recycling was estimated according to two different waste concrete
processing methods such as job-site recycling and processing on commission (or plant).

RESULTS : Job-site recycling cost decreases as the use rate of job-site recycled concrete aggregate increases, or the amount of concrete waste
increases, but transporting distance decreases. It was shown in an O airport case that as the use rate of job-site recycled concrete aggregate
exceeds 61.4 %, the job-site recycling cost is cheaper than the processing cost on commission.

CONCLUSIONS : The results of this study can utilize basic data of feasibility for site recycling of waste concrete on airport pavement
construction.
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Table 1. Regulations and Guidelines on Job—Site Recycling of Construction Waste

Related statue Application standard of recycled concrete aggregate (for concrete)
Regulation on promoting the use of » Waste materials over 5tons produced from construction work sites
construction waste recycling » Maximum size under 100mm, amount of foreign materials under 1%

(Ordinance article 2, part 1, [appendix | * Purpose of obligation use and the amounts for recycled concrete aggregate
table 1], article 5, part 1)

Application periods and amount of obligation use for the

Construction
recycled concrete aggregate
Wastes control act (Ordinance: article work for Purpose 4 90reg
2. part 9) obligation use of use Until 2013.1.1~ | 201411~ | 201511~ after

2012.12.31 | 2013.12.31 | 2014.12.31 | 2015.12.31 | 2016.1.1

Notification of purpose of use and

S Over 1km newly
obligation use of recycled aggregate

qit led ducts f and expanded Over 15% | Over 25% | Over 30% | Over 35% |Over 40%
and its rgcyce kprc; uchs rzp . construction Subbase | of required | of required | of required | of required |of required
construc.hlon yvor S qr ,t e obligation section length amount amount amount amount amount
use (Notification of Ministry of

. over 1km
Environment No. 2012-198)
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Fig. 1 Recycling Procedure for Concrete Waste
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Table 2. Cost Elements in Processing and Handling
of Job—Site Recycling Aggregates

(unit price : won)

Material LLabor Other

Processing items Total
cost cost expenses

Assembling/Disse

. 162,500,000(122,600,000|25,900,000| 14,000,000
mbling crusher

Storage and
hauling of 8,237 4,650
concrete waste

2,795 792

Secondary
breaking prior to
fill into the crusher

13,820 3,523 5,562 4,735

Filling of concrete

waster into 1,227 409 445 373
crusher
Producing RCA 4,943 2,11 862 1,970
Screening and 1360 507 408 445
arranging
Storing and 2950 1372 786 79
transporting
AAZA YA S Table 30|42} o] dA u}4)
A 37 9 S, ko el 49 el o 2
AAL W bo 2 o)zol Ak @utaA o] 22
YE, AHEMIA Y7, s, AdS & o8 &
o] AABA Aol chepshA ol §E B2 AutayA

Table 3. Cost Elements in Manufacturing of Natural

Aggregates
(unit price : won)
Processing Material | Labor Other
) Total
items cost cost | expenses
Assembling/
Dissembling {162,500,000/122,600,000/ 25,900,000 | 14,000,000
crusher
Blasting 5,323 3,354 1,969 -
Secondary
breaking of 1,076 786 290 -

blasting stones

Hauling of

) 5,626 2,519 1,486 1,621
blasting stones

Producing of
crushed
aggregates and
transporting

11,508 4,061 3,371 4,076
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Table 4. Pavement Surface Area and Amount of

) Demolished Concrete in O Airport
Station No. Area(m?) Volume(m®)
SiXIiEl2 H|21} =7Ix £ Hlu
3.3. SIZMEE b|82 SZhA2[HIE H|w Station 1 43,635 20,290
Table 4= 0¥% F T2 YEAAYS EA4 5} Station 2 42,901 19,949
Zr FAHE A A W g E 3 ERS ARETH A Station 3 122,011 56,735

- RN
ojtt, WA FAF HAS o} Station 4 84,975 39,513

A |
36,779~144,679m’2 YElgon w3 ESF

2> Station 5 36,779 17,102
17,102~67,276m’2 UYEFGTE Table 5= FAH]E A Station 6 144,679 67,276
Zo| AMEE HatSAHA, BHE A ER, dU Total 474,982 220,866
ol g A E Uetdit}, 371E $3A717] 91g HH O Average 79,164 36,811
2 FARE] oA AR FAE HE 2 E
AegS AbEstr] Qlal SAE Bt HAS ARESHA

H ¢ Table 5. Estimation of the amount of Demolished
1, G 2AYES dFY 3 A= 03 FolA] Concrete Construction Area
1

AA| FAFST7E AAGA] AR A<
S Bhe. o 1o Average Average volume of | Transport distance of
Oj] Bk ZH =0 H] &= A OI'ME]'- construction | demolished concrete |demolished concrete in
Z7A 0 S oY) AL e wms A area(m’) produced(m’) construction zone(km)
Table 63} Zro] HEZIHEES IAA :ﬂ_%—s}t& 50%2) 79,163 36,811 1.8

Table 6. Comparison of Manufacturing and Handling Process Cost of the Demolished Concrete for Two
Different Treatment Methods

(unit price : won)

Cost treated fully in plant Cost processed on job—site
b lished Purchase cost Manufacturing | Manufacturing
i?ri:lrztee Treated cost for soil & sand Use rate | Cost of job—site | cost of natural Saving | Saving
aroUnis Total | of job- REA aggregate | Totg | cost | rate
) . site RCA . n
Unit Unit Unit Unit
. t . t . t . t
price &8 price Ces price Ces price Ces

50% | 207 | 761361| 385 | 1418024| 2179385 -179.458| -8.2 %
70% | 272 [1,000,905| 249 | 915814| 1916720| 83207| 4.3 %
90% | 337 |1240450| 112 | 413,605 1,654,054| 345872| 20.9 %
100% | 37.0 [1,360,222| 0 0| 1,360,222| 639,705 47.0 %

36,811 447 11,644,773 | 9.6 | 355,153 (1,999,927
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Fig. 6 Job—site Processed Cost in Terms of the Transport
and Volumes of Demolished Concretes (Use Rate
of Jobsite RCA : 50%)
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Fig. 7 Job—site Processed Cost in Terms of the Transport
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of Jobsite RCA : 70%)
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9. 9 Job—site Processed Cost in Terms of the Transport
and Volumes of Demolished Concretes (Use Rate
of Jobsite RCA : 100%)
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Table 7. Break—even Point of Job—site Processed
Volumes in Terms of Transport Distance and
Use Rate of Job—site RCA

Break—even point of job—site processed
Transport VolumeS(ma)
distance |yse rate of|Use rate of|Use rate of|Use rate of
(km) job-site | job-site | job-site | job-site
RCA: 50% | RCA: 70% | RCA: 90% |RCA: 100%
0.1 33,699 11,549 6,968 5,022
1.0 80,235 16,002 8,887 6,071
2.0 - 27,995 12,804 7,908
3.0 - 111,745 22,893 11,336
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