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Hol~PE FAg|E(o]s) HolaFZoln}l shthE A3 olaTE
Fe] A F Y (recycling of asphalt pavement)oll i 74d-& 19154 A
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Hx2 g8kt 1 FAee ﬂ?éioéoil e A FE opagE 2
A E 9] shAo] Wobr vlEe] 4L AA A A Aol YR
NEE

= ol &3to] ofABE EFES MAET TAHGHH)SHE AW vlg
ol Wol ool HAR olxdE Fgo| QYT yel HEu A ekt
ey 1970t Ftell dold A fabEel o AfstAde gEo=
OV—&E MAGS S AAEAY RFo g olAFE X ATAM I 2AS
| S7Fsksth Rk ofuje} Hop el vy Fo] mE 340 Ao )
‘1'*—391 TR OB E I QA IRl AAFE FHOE -
AlFbEteE mg 71l FdelA ztE =2 FAbR <lste] b
Aopzoll g B8 2 ATET ARAA Wk wAlEA o
1Pl ArAd HopaF g ARES M ofATE FHPESL il o

BE FALED BEE FAR ko] ey, BelE - sty =

ol A ofnBES] AZAYIES BEAA w2 EA AR AN of

2UE £3ES HIAHoE Ag B olge, E&AA W)
H

Al(milling machine)9} =94 ZWE (drum Mix plant)e] N s o} >~ gt
E g Aol dutge] & 792 )

FEldebs vy AEHew we@RTAL, EAMY, QK9] ey
Bl FA} ?ﬁ_%oﬂ*i 1999 ol oF 3407+ &, 2000 Sol = T8l 4109 E9
HAotage] wAlsa k. o Y wid YA wAsty 9
o AelE A s gdel 28] vig o] vigs
o7 AHelste] gl

Sty FEle] HuWe g 4™ ozl auy RAHun
dofrZs visold dEgog AMET o M 23 BH 0 Ao
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of RE AT o] uiold U

Aol AFA e olelg e dold AAR Svey fel
deleh dawel sela B4HG 2 ARS AL wstel 4wk
aei, o2 b ARETP) FRE AR & Aojaie] Aahdol
AT F A8 AAA ERE wAlste] B,

ol ol HAL B oA ARl 2 AT e B
2ob Ffel slobad PG BE J1EH EAARE PEoo] ¥
T8 sud @,

Aol WeE 1NN APEHE M), TRNAE Fu Hops
2o g, Hede), aela Aojaiel HBETHI NAR YD
& BYS 2/stm, MANME A4 Dol ol2H wHe slwsm,
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DA ok15%F Eol dely 9low, IMF A%l ' 98-S A 95
A9 & FoT Aot A% aee AGTY Aelekg Aviuw
20000 T @A Aol oF370% Eow MA WA stEFe] 90.4% S

ZI=star glom, o2 vy el wiglsle] xEFHako] oMOW Eog
A 2 el 9.6%= JA T Q)

a2y, ALEEES AHBY <FEO-1>0 A Yebdulel o] 19994
T A A=A oR BASE HolAaFE %Y 926%7F AT LEE Y=
Aoz vehtar 9o <E 11 2>9] AFRAE Ggg Ao o 5w
19991 Hol~F o] Y&/ T86%= eI} 2e BAR A7} ztzt
g2A JAEZ A

R 1998 R AR A2z Y Ags Jj2A fo oy

<}

19961 & #x HopF o] AP Lol 50%E FAMH Ao nFo]Hol
A M 9 Aol @8 o4 HelE ARE AARobE 2000
WA N BEE ARIE Aol A ABE Aol Abasol
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BEg0l WOE e Aoz et Ae FRANAANI e o T LD,
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H71E TA FHge] EANEAR AT Ar)E w2 Jy 83 243, 20000
- AT TR e Aok uiF- A olele AR M)A QA A4
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B739% HANFE Agdte] FHA Wi
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LAl <GE O3>0 uEbd vheh o] mlopaFe] S5 fos F
e HIT AFFS] 936%7F JEETEOR AMEET glon] Az
| mExgdos AbgE 2wl wnjg AYog ot
XH%% ol ol sfso] ok o]eigh gL AotnBE Farle
AZge Fx 524 2 ZH'%}&OE AT g Azt
Husta, 49 WAl e S5 A oy e AAoln

AT e}

<IN 1> HolAaF vhay 9w 2] 3}

(Pg): HE)
§ ok 3 W 3 o]
T ey o AR AEes

s Cwmg e A Ams | ()

1997 2,733.3 471.2 04 22617 82.7
1998 2,871.3 278.3 3.0 2,590.0 90.2
1999 ! 252.2 0.4 3,148.1 92.6
20000  4,156.7 398.7 0.2 | 37578 90.4

AE AN AT H TS A 9 e 887 (1993 ~2001)

Gt 122> ARFE e 5Es
(th9] @ %)
i A FHE 1997 | 1998 1999 ‘ 2000~ ‘ 2002
I R R .
Hob2FE 10(61.0) | 35(69.2) | 35(78.6) 70 75
A4 A A [Feae)E | 25646) | 50(72.9) | 50(73.8) 70 75
B A} 30(635)  60(74.7)  60(70.7) 70 75
i | :
#* ()T QS HAHS
% ;4 L2000 BAWIA B AR



GE 3> A5, ARSI 19949, 1995) 2 g A

A1(1994%)
(49 - E)
] _ —

e AfsBE FTgAR Tl dlolimE AR
m%%%ﬁ._‘MMQ]%éa BFY | AFEEE  uAY A | HEY
HE, B8 1175510 | 129556 | 161,646 A A= A 0 0 0

_ R N
WAREA 0 ( =
e T N S N N
c2rlzg, | . -
i 5131 1 6662 | 26550 | ABEEHA) | 180641 | 136218 | 183205
HEI|&8
71e} Al 319 ek
3= 0 0 0 ]E}E‘j T 1374 | 2000 | 28925
. 0 0 0 HEFARHC) 187400 | 131374 | 79217
T | N N
Vg 2k AV 2 ‘ AQA 1L
e 0 0 0 Uk ek D) 402,066 | 312078 | 484,169
HHE )t ) N
frafotasE 0 0 0 s 20301 | 42,385 | 187,822
| (D-A-B-C)

AR AMNER CHolsBE ¥FARY NA ABE AR B AT
(1)7, 1998

Ay 1999



A" =2 (Federal Highway Administration; FHWA)

=
-

2 o}~TE AT A (The Asphalt Institute; Al
(3 o~ E 7] Al E](National Center for Asphalt Technology: NCAT)
@ o}~ E ¥ 3 8] (National Asphalt Pavement Association; NAPA)

I

~
b

O of~#E A8/ A H I (Asphalt Reeveling Reclaiming  Association;
ARRA)

°lF 71dEE vimdl I Fa AAW Ful ks 2 ogk ohe)
A} ofe] depgat ofndE o] e L YA Ee] B Pue)
NEe 58 MR wdele pAd A2e stu g 53 ojanE
AB8/AYHSARRA A= vl Fe] o} =B E AF&/ QAo B
HAE FEoR A A &F, 3 w7k 4B HES opAlol @
Zbel @ Aol e sgiHe] glom, AEES FHoz 3
B 7jEEatel AHE|8g T3 gtk ARRAGIAME F2 ofl~TE A
5 - }

ook ol oMz ol ¥ wae] A4yl hat ALt B

TIE FAE T Sk aheba, A4 ofsdE

. Ar7b 19l wel, AN ojxnBE w3

of ¥3F Vige] FdE Zog vdEug obaBE e YL so] ¢
7

o) .
Friugt A 2ol Aokl AFE ZRo] T3 WE” o A2zl
1ol A nxe} Al 22z c1e)lw A HAA wE AR
Aol AFE AT (AN 2A) A 15, AENES 1A A94-15)9)
oA obBE ¥ Ao B3I WA TAE v
2ol ANeES Agsta Ak 1
= 2] AAE e ol A4 I3 QY ofadE g gl
,:\_1 (e

ez Agol 44 olBHA 2n A AHolch



A el e 71E £ gtz BAA, i w
5 *o*%k e A el wet 0B £90) AYTYSE

3} A g3tal Slth ARRAONM:= ofdE Ao AMFTHE O Cold
Plamng, 2 Hot Mix Recycling, @3 Hot in-Place Recycling, @ Cold
in-Place Recycling, “1€]31 & Full depth Reclamation 53 @o] 5742 2
wrEka ler,

o5 FHe 54 ¥ N84S e AHuY e o

719 ol~BE ¥ UAHI oA AAsiA v A (rar), @
s Ze =HAFS AAgoEN FZ9 vFS HEste wpyo|o)
Cold Planing2 sclf-propelled rotary drum cold planing machineS o] &
siAl FalElar i Ao g Qlaa] whalsls RAP(AA ol 2~ E Z AR
Sireclaimed asphalt pavement)y= E2S o] &&)x ofHAo g $ulslo).
x5 A ”EHOJ =S MR AEE kA Gu FA Ao o)
’bsste, apgo 5y 712 g

@ Hot Mix Recycling

Hot Mix Recycling2 #AoM 48 £Fo258E RAP A3 - =
HWEZ RAP $N->ZWES o] gsa A4 HMA 42> HMAS &
dow FuboMAl HMAS RA %) 2@ ofde #4dow sawc

[e)

RAP= A4 7(milling machine)E o] 8314 ZAL 49 Zol7tz =
wAHOR HASAY BrA i By olAE olgaa oliTE ¥
A zlolE FHito] 73 :7'-7]94 ESde 2 g mhe) '?5H A FHESCH A
2be RAPE ZHEA ¥Hxo gy

FAE ARA ¢ A AlgE
T oslon Brx re EH]O]?J o] -8-3) A ‘JM‘GJ RAPE £3tst7] #



o 2 M(crusher)& ©l&alH U3 z27) olatz Haau)

ZM HMA= <78 T-1>3 <28 1 2> AAIS npe} & WX
=HEBatch planVEE =89 ZHWE(Drum mixer plant)E o] £ 8] 4
LL-EI el M A REe] a9 RAPE §s}aﬂx1 xgmﬂq

RAPH 2laAje] &3Hle ALgdles ZaE 2
2 9z FHES] A9 300 70, = YA FHE
Aol vgs AL ZWHEM Yakd e F S

rlr

Al @A R Hlst & y]FEo ofATE I AHIE o] g A EIE o
= FHeolth Hot Mis

2SI HAYS steE Wre Iz 9a gle 2
Recycling® 2 49 239 7279 $8< 424 3 v ol
AAHM)IE AR HWA I Ao H] &) A] +%H

21 "HriE o) IES o
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<OAYPHO-2> WA ZWEIA w1dsE RAP 9 59

@ Hot In-Place Recycling(HIPR)

HIRP 32 71&9] A 48 71slA Agrzl & 22 zlol7tx
ZIA A o5 E%}% o 7 5 1 Ae]e Al Al HMAE A2kt o]
ol BRI Aol Al ofmdE 4 HMA, 4l 24 =&

AN Al (recyeling agent) S d718H71 % k. HIPRE single-pass &

multiple-pass F& o] 1o, Single-pass&A4-E WA RAPE AlA)
of~FES} Eitsl A A FHolil, multiple pass c)erdUon > H 7
RAPE o}zl & 71 9ol A2 HMAS o &a|A vfw &g A Fsls
BIa=s o]u}

HIPR ¥ og A7t 7t 4
R #?"—é_e AATE 4 Qi LA
(shoving), Y32 (bump) & X3& Z

2 X2 RAP A > QY HMA A2 —

(o]
S wAS 4= o} 18] HIPRE
A FPHeg QY7o 2 Arek 4 ok AFHo] .

LAl W o FAe] A A
@ Cold In Place Recyceling (CIPR)

CIPR &¥el A3 A 7129 xS A2sli RAPY Y5
_] @)

[e]

Agt & recycling agents H7FsiA E A3 0 thFE stk Ao g

A ormdES] AR ddol AL <y 1I-3>-~<1y -5

E] x
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o AAIZE vle} & recyeling traing o] &3k},
CIPR %<& 7HES 8hA 23 3o 7

E}“ A o] 1, recycling agentE A 9)&taly Ao 2ulo
o

ouvg sEHZE AA LQFch CIPR &l 93 He] Zeol= 75 100
mmelal CIPR &2 249 ¢FxAQ Vs F4A7|an, ¥89] Hihs
AL, A S FFA7IA, EuE dRE 4 glom, 3k Ay o)
2HEE Al By & 71ebA] @082 hot mix recyeling o] v
HIRR &H¥oll vlshr thr]e el A& Hastd 5 Avkhs Z4o) A

<y O 3> ©@Yd Aui(Single Unit Train)

<1y I-4> 2% A2 A¥(Two Unit Train with Miling Machine)

é‘)ﬂmmub»
ﬁ“‘*u ;/w (g 7

- :x
Sud

<29 1 -5> 3% AZ4 A¥(Full Three unit Train with Paver)
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(& Full Depth Reclamation

Full depth reclamation FW-& of2~ZE T Ao H S x|
=
[e]

Heg xEA= AE, Zgo] ol4](fly ash), 43 (lime) 2
A olaAn 8E SR & Fol AN oliTE B ol a4
EEE AlEste Wyolth

THE 7IE 2 Ao g w, WA FHE O, BE wE onm
T AlEe cog Fddrh Myt s zlols 100 - 305mo) i, B
T AHe £ A dREE A 5 glon sgue Az 7
2HQ Tl aAl FHE? 7159 F2H 7%, ol Are A}

AN AFF 57hA L] AYFYES FAAQ olate g v@py
of wlsiA B ol AR we] 4w A Fejot 1 Ymo)
web] A 4ol thadh mak 4 Tyol JEe] ARS wHE Sol
tes] wgel slEe) Egel vhebd £49 2ge] Yro} FuE 2
obal A A-a g el 2 galob gt

el AP geo] IR 0 welel webd Aaedel He axs)
2] Wil FWe Mgyl dol s)Ee] T o A Wi}
ol FolAol B} Uwk Ee] s e, Wel D Fejsh FRHW oo

* 4 EAZ AFA

A 2 ThAe] ANFHS A medT A
& #Hrlellol Ak ARRACIAME 9] sjesde)s
R Ao

& ol 57w

O 3= AgH(surface defects)

1.
@ W3 (deformation)
@ < (cracking)
@ A HE] Aoz 2g 3 A (maintenance patching)

4 H?*LHS}E *leﬂ}a}/]g-o T, THlolaZE Qe g)ed e g Wy
Ay, 1999
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© 7%/l BHE A (base/subgrade problems)
& F2ACEEA) B2 (poor ride/roughness)

ARRACN A AAIgE 2] Z ol @
WAL 2§51, HIPREWL
2 f-3hH, CIPREH S 24w 5
Full depth reclamation ¥%-e A2A4Ws, 74
53 7F/ e FANES Afste W 2 A 11
recycling W2 713/ EAS A3t ¥4 nE AL 253
T 07 WEell Hg Wevt b S elek 3ol

2) A ol A~HE x Ao FaA

1970t 97|58 oladE ¥
bR gdzrel] AAA g4z 0] o}
Al AAE A o {E AL T overlav & ol
of A AU U $5% oz shiEUnh alebd, ztEe ofaBE %
T AT FgAel dislia zrekebA 4w Rd ohs ) 2o

4o &
B AR B AP
H

of

Q. Al
[e}Ne}

7} Hot Mix Recycling ¥ 2]

N
~

N
:i oy

HMA A FHe A7t 714 g 0}71] gy o
ol Biae A HMAZAS 2 HMA F &6l gt v]wA] &
&t Al HMA Aol vlsfjA A4 HMA %3 94 &40l fFAsHAY
T dog WAEHAG v oAk e ujd 15007 B o] Aol
RAP°] Hot mix recycling &¥oll oa)lA &&= 9

2

2 o Ho

Y. HIPR &9l 284

HIPRS} &€l Agnlel 7)ol n]FdW 23 7]o) AlZsk HIPR 3 Ao
FTEAL WAHo R PE2e How WuEe o) HIPRY #dw 7]

=3 ATE dAS e telel oM HIPR e F8Ae] =i



CIPR #¥M& F2 Wol] 83 FolM st 2840 uy o
TE vfe UEst e How wusin o 53] CIPR #Ho| #
k<l

3. A4 oknBE FaeEe] YEEAH AT
D A olaBE BaEe] AR

ofef o] <3t M-4>olA %ol Arbal Fofrzo] Ao e A
Al EvE 2] Aol S 9 AW ANAZ AF3to 2 A
ofBES] FETE A ofxBEL JFAa e Awe Bmel ypde
e Aoz Grsm glok ol HopaFe] AEgo] Ao LG AT
1S ANGood Recycling Mark =G, R wl=)o] H-gtats Algloz gxw
Toden, o eE HojaFe ABES mwate 9 AYaprs

F7HAA Wk oliet HolaTe Ad FEAT AR 5 o

E -0 ANelaBE 2adee 4 A4 wElE (B9 ky)

I
| -' a A4
:[7_ “E‘ 7ﬂ | ﬁ]o}iag e [ e
21 | A @25m/melsh) | xe) {’51-?: FAP-3

&

NEEMBB)| 100 | 60 40 38 9] J _J ; )9

Abe EE
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aofleng dopaEel A4 WA YBES HIHow fwaidol ot
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b I-5> AAlet2ZE Fa8E (B B) #4419 Ay

R IR 238 M= EEU ' AP
Az | 23 ‘ 310 | oelw | 1040 | 3565
N9E | 200 | 65 | Looodsl | s el | a6 sl
Az Kkl Al AMekHAI A Alg Bz

Aozt | J }H] eaae || eansa |
o) A | R A
, e B 29
VAT ey | e [ T
boEAkE ) C APSHF ‘S)T (140°C LW])J
e - P — _ S - e
IR | . B
e IPE NP f Ln Ayop 23
HYA7MA 2 s 44 L w A
, —— T g JebEae)
e o N
— SF22A4C
R NE FHE K |
(4H é*,iie}mp, ST azasecus) T T
) A, me y
l \DE-w 7 7]‘3"[ AR
(130T W) A e
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O™ O 6> ARFAL (L
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o2 getAl Abgstar e Aol

A vl 5078 S0 wFEE(DOT) ¥ AAYE DCE o 34 of
SHE = wdE A g AR o ¥el] disted zabg A3 32
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A Study on the Economic Benefits Analysis of
Waste Asphalt Concrete Recycling

Lee, Sang Doo

Department of Small Business Administration
Graduate School of Business Administration

Pukyong National University

ABSTRACT

This study analyzes the economic benefits of the methods for
recycling asphalt pavement. Due to the lack of environmental
awareness and studies on asphalt recycling, millions of tons of
asphalt wastes mostly generated in  the process of repairing
asphalt pavements cvery year are carried to the landfill or piled
up outdoors, resulting in an enormous environmental pollution and
cconomic losses.

This study suggests that the fundamental measures for the
current situation is to promote the recycling of asphalt pavement
nationwide by emphasizing its economic benefits. Foreign and
domestic research materials and press releases on the issue were
studied for the conclusions.

The conclusions of this study are as follows.

First, through a number of experiments and researches, the
reclaimed asphalt pavements have been proved to be as good or
even better than new ones. Therefore, in the advanced countries,
the reuse of reclaimed asphalt pavement is very common while it
iIs not the case with Korea where most of  the removed
pavements are used for ground soils and only a fraction for

repaving the roads.
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Second, the most appropriate recycling method should be
selected after examining several methods in terms of economic
efficiency because the effect of each method depends on the
degree of breakages and structural problems in the old
pavements.

Third, the economic benefits of reusing the reclaimed asphalt
pavements include the reduction of budget and costs for
environmental protection and landfill sites.

Lastly, the corporate benefits of reusing the reclaimed asphalt
pavements include tax break and governmental subsidies as part
of the administrative promoting measures for environmental
industry.

Consequently, more aggressive governmental measures are
needed for promoting the reuse of reclaimed asphalt pavements.
Companics also should adapt themsclves to this

environment-friendly trend.
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