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SUMMARY

0 More than 9% of national highway and 40% of expressway that were paved by
asphalt concretes show early age failures such as potholes. The early age failures are
considered as the critical issue that causes insufficient driving service quality and

increases road maintenance cost.

0 To address the issue of fundamental solution on those failures, this study suggests

following alternatives;

- Enhanced field construction equipment has to be suggested as well as

sophisticated specifications and guideline for pavement material quality control

- Advanced technology based production and construction systems such as
on-site mixture production system, material production optimization and

automation system, and intensified construction equipment has to be considered.

- The advanced mobile mixture production plant that is optimized by reformatting

or removing dryer, hot-screen, and hot-bin could be a superior alterative.

O Major research topics as well as RFP and technology road map are delivered based
on multi-dimensional and comprehensive feasibility study and economic analysis for
“the research on development of mobile asphalt plant and on-site heating - mixing -
transporting vehicle (MMCV)”

o The following strategies with one research center, two sub-research projects, and six
sub-sub research projects are deducted as a result of “the planning research on
development of mobile asphalt plant and on-site heating - mixing - transporting

vehicle”

[] Main Research: Research on development of mobile asphalt plant and on-site
heating-mixing-transporting vehicle
o Research Period : 2016.1 ~ 2019.12 (4 years)

o Fund : 82 hundred million Won (government fund less than 57 hundred million
Won)

[] The First Sub-Research Project Development of an asphalt mixture without
drying process by using polymer coated aggregate

o Research Period : 2016.1 ~ 2019.12 (4 years)

o Fund : 12 hundred million Won (government fund less than : 84 hundred million
Won)

[] The Second Sub-Research Project: Development of Mobile Mixing and Control

- vil —



Vehicle (MMCV)
o Research Period : 2016.1 ~ 2019.12 (4 years)

o Fund : 70 hundred million Won (government fund less than : 49 hundred million
Won )
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38000 Traffic 4
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f= 500 Investment in major projects fell sharply in the & o
= nineties, and has stayed relatively low until today :
D
£ 0 —
& & < o & o
o P~ [e)] Q —
o () 8 o o o
e, — . - N o
3 Source: Traffic estimates from DfT Statistics; spending data collected from a range of
Investment v Traffic published government documents and HA spend data. Note that for the spending data,
there have been minor changes to the classification of road projects over time.
e |nvestment in major projects (£ million)
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11) UK Depar tment for Transport (2013), Transforming our strategic roads.
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2010 2015 2020 2025 2030 2035 2040

Forecast SBN Traffic = England (billion vehicle miles)
—— Soonario 1 Soanario 2
——— Scenario ] [low) — Soeriano 3
—  Coenano 1 hiahh
Costs of congestion in 2040

fTime stuck in traffic Working days lost Annual cost to the
for every household per year freight industry
each year
N £3.7 billion
2 er K
t\""’" E eX cX XoX ek koX
& EGF X
KSY KCX KoN K¢
. oy

Source: Road Investment Strategy: Strategic Vision. Projections relate fo the high
growth scenario from DIT road fransport forecasts.
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wholly new wholly new schemes to enter
i
12? ol S 84 schemes 69 construction this roads period

20 feasibility study 1300 additional lane

schemes miles
12 eXPressways 29 smart m'ways 63 junction upgrade schemes (37 new)
created (9 new) (8 new) schemes may involve multiple functions
5 Key airport 7 Major ports 50 schemes directly supporting housing
links upgraded helped and growth
Biggest single scheme: A14 Huntingdon to Biggest new scheme: A303 Amesbury to Berwick Down
Cambridge - £1.5bn (Stonehenge tunnel)
2015-2021 Overall
real 4 hi
£15.2bn 2::’2: St e £15 _?bn Total value of all major schemes
i
Spending on major improvements in Total value of all newly announced
£9 .4bn period (£6bn existing commitments, £3.4bn quqhn schires

new commitments)

fgﬂﬂm Ringfenced funds

£300m environment (inc. £75m for noise) £3'5bn Schemes from feasibility studies
Further £100m air guality fund
£250m cycling, safety & integration (inc. £100m for cycling)
£150m innowvation {est. £40m for driverless cars research)
£100m growth & housing
For major maintenance & renewals
£4 .4bn fexcludes an additional £1.8bn Resource
Junding for day to day maintenance) £4.8hn Schemes in the North
To address emerging priorities in
£D.5bn period and fund staff to design,

manage and deliver schemes

]

A6MmM Hours per year saved by 2030

11400 Average # of construction jobs supported
per year by the investment plan
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Creates the overall legal framework for: a SHC, Licence, Road
Investment Strategy (RIS), Watchdog and Monitor

Sof§ remains accountable to Empowers Sofs to appoint a SHC, set a ]
Parliament for the activities RIS and issue Directions via a Licence
and performance of the SHC
PARLIAMENT SECRETARY OF STATE
I
Sofs, as sole {50)(5 ,I
shareholder,
oversees the
company
CEQ, as Accounting ROAD
Officer (AO) for the ARTICLES OF FRAMEWORK MONITOR
SHC, is accountable INVESTMENT
: : ASSOCIATION DOCUMENT
to the Department’s STRATEGY (R'S) . ]
Principal Accounting ! The Mornitor gathers !
Officer (PAO) for the ' SHC performance
day-to-day " Set by SofS, as SofS sets objectives Defines agreed roles, Sofs sets strategic | data, scrutinises costs, 1
SHC Board is ; s - ot . | protects user interests, |
manogement of A shareholder, in and conditions for the responsibilities, direction, delivery ¢ 3 g )
public funds. Both to the SofS consultation with the SHC and how it must governance and requirements and b | advises Ministersond |
the AO and PAO are for defive SHC, and sets the act, and defines the working arrangements funding for the SHC. ! enforces lzhe RIS and !
accountable to i rformar::e internal rules for process for setting and between the SHC and The SHC feeds into [ the licence | !
Parliament 5 governing the company changing the RIS government setting the RIS
WATCHDOG
CEO & BOARD STRATEGIC HIGHWAYS COMPANY (SHC) ! |
The SHC operates, intains and imp the SRN, delivers requirements set through the Road Investment Strategy and provides services to E The Wafchdc:g gathers E
road users. In doing so, it complies with its legal duties, licence conditions, other stotutory guidance and relevant standords. J I roud user views and 1
| advises Ministerson |
i users’interestsand |
ROAD USERS » | priorities e
[ e T s e iy i
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AASHTO (American Association of State Highway and Transportation Officials)&
w23 Qo 7lEelyt AFAR1 e A = ASSHTO 7]+2 tha o

o TS Zg® DPWH (Department of Public Works and Highways) ¢] Division
ChiefQl Visna Manio®] Rt W€ & dF-=2ZA vily, A4 9 A&A), of~ZFE &3
o #dd 7ESs YEY

o HRely

- Yo AFEEE ofATE ulelti:E CRS-1 (Cationic Rapid Setting), CRS-2
(Cationic Rapid Setting), RS-1 (Rapid Setting), RS-2 (Rapid Setting), AC
120-150 (Asphalt cement), MC 250-800 (Medium Curing) <ol 3fusl oz f
A, webA ARk Ql 7HE ol AZE ERHES A7) flEiA AC 120-1505 A&
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<H 2-5> Z0ume XM =M €% #8
Sieve Designation Mass Percent Passing

Standard Alternative Grading A Grading B Grading C
m U.S. Standard
2.0 1 100 - -
19.0 7 0 - 100 - -
12.5 W 20 -5 100 -
9.5 3/8" 0-1 8 - 100 100
4.75 No. 4 0-5 10-3 8 - 100
2.3 No. 8 - 0-10 10 - 40
1.18 No. 16 - 0-5 0-10
0.300 No. 50 - - 0-5

0 O}ABE EFE

- olaBE EFEBOIANG claBE e HEFF dv] WEe Hx 5%% A

%018, vhak MFAANS Bgke] H7 e g 2 wigle AR vpa

i gHA A ol 4
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AASHTO T245&8 w=11 24*1 ZF

e 60TCe =0 3% ofATE E4E9] MR (Stability)7} +HEA ¥ &9
=9] 75%01/e] BreE vehfoiorst
- dubdom wpik wigHAAIR o] ddEE wEEe] gt oE TlEs e, ofd
<& 2-6>2 dEAoA HEH = v AAVIES UEhd
<H 2-6> EclEe KM Orar Big&EAH Jl=
min. ax.
Stability (Lb) 1800
Flow (0.01) mm 8 16
Air Voids (%) 4 6
Aagregates Voids filled with bitumen (%) 70 80
Field Compacted Density, Marshal|  specimen density (%) %




(2) eI AlO}

[

Ao E22 B AFH BFE Tk 2L

ERE tigd wig AN FA R Al i A7 B4

o ClLyrjote] ofATE ToEL ¥ A O ® Latasir(Thin Layer of Sand Asphalt or

Sand Sheet), Lataston(Thin Layer of Asphalt Concrete or Hot Rolled Sheet),
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<H 2-7> QIZUIAIOISl S22 THEE =M €%

HI
Hel
bl

% Weicht of passed in the total of mixture

Sfer Latasir Lataston Laston

Size (Sand Shest) (Hot Rol led Shest) (Aspalt Concrete)

(mm) Gab Graded Semi Gab Graded Fine Graded Coarse Graded

ClassA | ClassB Wear ing Wear ing Wear ing Wear ing Base
Course Biss Course Bisz Course e e Bisz Course Course Biss

37,5 100 100
5 100 0 - 100 100 0 - 100

19 100 100 100 100 100 100 100 0 - 100 73-9 100 0 - 100 73-90
12,5 P -100 | D -10 87 - 100 P -100 | VD -100 74 -9 61 -7 0 - 100 -9 5% -7
9,5 0 - 100 75-8 6% -0 %-8 5% - 70 72-9 4 -8 47 - 67 72-9 B -8 45 66
4,75 % -89 47 - 04 3,5-50 43 - 683 37 -5% 28 -395
2,36 75 - 100 -72 H-5% 50 -62 -4 39,1-53 4,6 - 49 0,8 -37 28 -39,1 2-346 1| 19-28
1,18 31,6 - 40 28,3-3 24.1-28 19-2,6 BH-23 | 12-181
0,600 »H-80 B-3F 20 -4 H-3 281-3 20,7-28 17,6 - 2 13- 19,1 10-16,7 1] 7-136
0,300 -3 B-3F 15,5 - 2 18,7-2 11.4-16 9-155 7-137 | 5-1,4
0,150 9-1 4-13 4-10 6-13 5-11 45-9
0,075 10-15 8-13 6-10 2-9 6-10 4-8 4-10 4-8 3-6 4-10 4-8 3-7




<H 2-8> I UIAIOt2l Sand Sheet 2t&d &2 78
Mixture characteristic =il
Class A & B
Asphalt absorption (%) Max 2,0
Anount of bump per contact  (compact ion) 50
e Min 3
Void in mix (%) = 5
Void in mineral aggregate (WWA) (%) Min 2
Void filled with asphalt (%) Min 75
Marshal | stability Min 200
Flow (mm) ull 2
Max 3
Marshall  Quotient (ko/mm) Min 80
Marshall Stability in refusal mix (%) i 0
after 24 hours submersion, 600C

<HE 2-9> 2IEHIAIOI2l Hot Rolled Asphalt 2t&

LATASTON
Mixture characteristic : :
b Graded Semi Gab Gb Semi Gab
(Graded (Graded Graded
Effective asphalt content (%) Min 5,9 5,9 5,5 55
Asphalt absorption (%) Max 1,7
Amount of bump per contact  (compaction) 75
Min 4
Void in mix (%)
Max 6
Void in mineral aggregate (VWA) (%) Min 18 17
Void filled with asphalt (%) Min 68
Marshal| stability Min
Flow (mm) Min 3
Marshall  Quotient (kg/mm) Min 290
Marshal|  Stability in refusal mix (%) after Min 0
24 hours submersion, 600C
Void in refusal mix (%) after 24 hours Min 3
submersion, 600C




<H 2-10> @S UIAIOLSl Asphalt Concrete 2t&d &2 #%

LASTON
Wear ing Coarse Base Course Base
Mixture characteristic i (AC - ¥C) i (AC - B0) _(AC - Base)
Fine Coarse Fine Coarse Fine Coarse
Aoorega | Agorega | Acgrega | Agorega | Agorega | Adorega
te te te te te te
Effective asphalt content (%) Min 51 43 43 4,0 4,0 3,5
Asphalt absorption (%) Max 1,2
Anount of bump per oontact 75 110
(compact ion)
. Min 3,5
Void in mix (%)
Max 5,0
\oid in mineral aggregate (WA) (%) Min 15 14 13
Void filled with asphalt (%) Min 6 63 60
Min 800 1800
Marshal | stability
Max — —
Flow (mm) Min 3 45
Marshal| Quotient (kg/mm) Min 20
Marshal| Stability in refusal mix (%) Min @
after 24 hours submersion, 600C
Void in refusal mix (%) after 24 Min 25
hours submersion, 600C '

(3) N =&=7t HiE dA JIE2 2% ¥ e

Bol YRS W EL 939 £2TY R olABE TYATUAUL F
T Ao

449 A o) % $7b ol g vulg EF A

o

H JHT
2
S _1
q to ¢
o
ofo
ol
o)
k1
HU
>
Q,
o
0
o
ol
r
o
o
N
=
o
2
Rl
o
to
o,
BN
>,

B an =
A5k Qi ol A% AYIA Asel A9 A D AFERl A9 A2 A9
i olo] T EFBS ATHE WHOE HYNSS AT  US Ao o=
=

o o

2= EUES B4, ARAAG G, Clg S AL 33
g wista go



Ao

1o
=

[e]

o=
T

Al A 9 B gule] 77 8



=

717

AN A

1

T

Hl, ©

o] Hddir] 7.2%

1

T

o
132

tod 2012 84H-E 2013
o

%

I

=

1Az 7

O

-

o]
Q71 A ARl 2007 127924, 20081

B ZAAE dkA

ZA =

719l =

=]

o

o7 Addinl 105% 34

-
R

2

AT 2011l 4/4

al

al

U

20.120] HlsiA =

=

o 2013 AAFFHS 91%

L 24 ANE87
7. SN

23, FuU 8] A

™ Ne T = ) _Zﬁ Hi iﬂ Njo GO MM o) i
= o T Ho o] R = T I 3o :
T & A RS B =
M.HHIH_EJI \Jll.,ﬁo 1_|)A..*1r0 O# Jn.wn‘._\er,L.ﬂnO _
> 3 XA i - < o 20 NI OB T e
N © X RGN L o B =) S =
Hoom T 3 N o T i NN =
= N © sl - bR o (- o o =~ A o T
P omom e sl Ny d E AR ET !
o w2 R o SO . %0 T = S
TN = X p Mo, Xy % e
TEMEEIS TR S B R M T
il - 0 A —
2y RrZ kY, BIEBxg08 23
o o] Eajﬂ_ o my P
Y . B o B OE W gy Ne T oF ol i F oo
o T X _Eﬁ%uum KX o — B BE Lo o 3
s 3o o N X w5 ou ® X0 o|
2L 2R i< T 588 _ & % g%
o ™2 BT =
_Bwl g B T PR o T T g g D
atil & ) w =% T+ ] o| N
N o 3 N o oF E W % o= om0 T =
oo T ¥R Uy D 2T K
o Mﬁ i ,om«o & UW ur o S W_W i3 S o %o u:.ﬁ # & < o
Ay Kogm LD N T — = o T ) o N4
WA g% o rhew ERT RIS IE
= or | ZT}EPﬂ I - O T
T o X Eoowbd NN g e wmr o o
I = p S o ole B Moo oy g B X
" o T X ~ oF 3 N
iri o Ligferrieliteriel
NOR 5 T o %, M 3 o = % T
uﬂAluTMH ﬂﬁﬂuSﬁ‘_]oﬁma@BHﬂMﬂW]ruw_AﬂmWE m%
e T T = T
MELT pExfa ZRTw zTVLwo Ao
S0 oy T Ny Mo N m e ® g o e
PHL® TETn Ry WRAIcxEIy oW
T — —_ o —_
o ook SRALT o 8 peSEEST TQ
Nk UhE kTS v ¥ w7
Fad TS CNEw o B o ok
M e A ES B RN Wl e ® A %
ﬁoﬂoauﬂn xonﬁﬂl ﬁdu._@d‘_ oo o oor & oo o ﬂﬂr.
v =) ~y = . ;
Tl pe e F BT o ety ns
o ¥ o Nk R 8 oo Mol T QT HoE Y
KRN T E SHA AR STIT RN SHT ®H T T
@] (@] (@] (@]

s}
=

2014 oi¥] 6.1% A=At HA
o4

ST EIEHO] 201561

7heh A= A ko] 94.3% 5 AHA]

aF SOC

==

o
— 35 —

1

T

3
2014 thH] 86%

[

e}

ARe

1

-
gl

=

o

SOCe)3ke] tF-Ea 244

2

S



<H 2-11> 882 SOC 0l &kek

AR
a2 18 | OuE | BE | e | A7E | od |
(‘B 1)
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o QECD International Transport Forum, Statistics Brief 2012(CEEC: &% 2 &3¢ =
7}, WEC: A+9 =7h
o %2 GDP9 0.26%E SOC(a'E)9] A - 42 FA}
- SOC F2k GDP9] 1.11%(A14FA 0.85%, A - B 0.26%)
<H 2-12> 829 SoC(us) A2+ EX FH(2010H)
Tz <[ B

SXH(ER) 1,173 | 560 22t 781 | 44 08 521  10.00 @ 3.02 | 13.02
P2 % 0.0 048 019 | 06/ 038 007 04 08 | 026 1.1

« 0 AL 20108 = SOC dqt 3 =7k A& A2 (%) H=x

20) MI3x} A|lMEe oFH I {X|H2| 7[2AE (2013~2017H), 2012.12, F ENESF



*

TA RS SR GT 2010 R2RFEHE, dndmga Al AEYFAR(SE
¥, AE MER, ASEAEE=SAL dd -t - 5 - F2F EAEESA 49
Al At g H=x

AFAR: A BN N fA - wF FANE A G

o WIEd=E GDPY 1.8%E SOC(iE)e] A - Hes F2b
- SOC 7k GDPe] 2.3%(A17t337 05%, 4] - B 1.8%)

<E 2-13> HZEARO SOC(LE) RA-24 X £F(2008-20154)
Xt SSTHEPel %) e | Ay
o 1 LorEel Al X (G0P2| %)
S0t sRE oG somept mowor SO SR B
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<3 2-16> HX|Al OALELIAZHE (Asphalt Mixing Plant)

<H 2-14> OIAZE YA ZEHE(Asphalt Mixing Plant) R
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