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Concrete Pavement in Korea
Yoon-Ho Cho
Professor, Chung-Ang University, Korea

1. Construction Status of Concrete Pavement
in Korea

Along with the development of civil
engineering, the highway infrastructure
has been greatly successful in Korea.
Looking back at the last four decades,
concrete pavement in Korea has witnessed
a great deal of development in terms of
design, construction and management. In
1970, the Gyeongbu Expressway
connecting Busan and Seoul opened to
traffic after two and a half years of
construction. The 88 Olympic Expressway
was put into use four years before the 1988
Seoul Olympic Games. Later on in 1987,
the Jungbu Expressway was completed as
the first expressway using Continuously
Reinforced Concrete Pavements (CRCP),
before which all of the expressways had
been built with Jointed Concrete Pavement
(JCP).

Over the past 20 years, the construction of
highway pavement in Korea has
experienced dramatic growth. Up to 2009,
the total length of paved highways had
increased to 83,434 kilometers, twice the
length of paved highways in 1991 (44,378
kilometers).  Among  them, 72,171
kilometers of highways are equipped with
asphalt concrete pavement. The other
11,263 kilometers represent cement
concrete pavement, which makes up 13.5%
of the total length of paved highways.
According to official statistics from 2009,
62.6% of expressways have been
constructed in concrete pavement; next
come arterial highways, which represent
35% of their total length, while county
roads with concrete pavement account for
9.9% of their total length.

Comparing these figures with the amount
of concrete pavement that existed in 1991,
which represented only 8,918 kilometers in
length but 20.1% in proportion, it is
observed that the amount of newly
constructed concrete pavement has
decreased in the 215t century.

Table 1. Share of Concrete Pavement in
Highways

Concrete

Total Pavement

Length o Subtotal |

k) | 9| e | %

Total 83,196 | 100 | 11,263 | 135

Expressway 3,776 100 2,363 62.6

National |14 4o/ | 109 138 | 1.0
Highway

Arterial | g 0as 1 100 | 6525 | 35.0
Highway

Provincial |, g2 | 10 124 0.8
Highway

City Road | 18,177 | 100 702 3.9

County 14,293 | 100 1,411 | 9.9
Road

In the 1980s, the wide use of concrete
pavement in newly constructed highways
was the result of the development of the
heavy chemical industry. A relative wealth
of cement material was found hidden
underground. Since Korea 1s an
export-oriented country, the Korean
government encouraged the production of
cement. On the other hand, the experience
of deformations like rutting and cracks in
asphalt pavement due to truck traffic was
another reason for the wide application of
concrete pavement on those days.
Nevertheless, in recent years the market
price of cement has already risen by 14.4%,
and asphalt pavement has been used in
more highways.

2. Justification for Concrete Pavement

Nowadays, asphalt and cement concrete
are the two main types of pavement in use.
The selection of pavement type follows a
systematic procedure in Korea. Decisions
are made by a review committee that
includes pavement experts and other
relative specialists. The assessment is
carried out according to the
decision-making system promoted by the
Korea Highway Corporation. This system
involves different phases of consideration,
and provides a series of criteria for grading.

_10_
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Table 2. Share of Concrete Pavement from
1991 to 2009

Year Tota(lkl;rel))ngth I9a (ig:rfl:ft Pro;()(%tion
(km)
'91 44,378 8,918 0.201
'92 47,573 8,893 0.187
'93 51,889 9,735 0.188
'94 57,421 10,613 0.185
'95 56,387 11,202 0.199
'96 59,840 14,080 0.235
'97 62,868 10,193 0.162
'98 64,780 10,439 0.161
'99 65,356 11,061 0.169
'00 67,266 11,208 0.167
'01 70,392 11,516 0.164
'02 73,536 12,120 0.165
'03 74,641 11,020 0.148
'04 76,347 11,029 0.144
'05 78,5687 11,122 0.142
'06 79,191 11,123 0.140
'07 80,642 11,368 0.141
'08 80,642 11,368 0.141
'09 83,434 11,263 0.135

Table 3. Designation of pavement type in

expressways
Phase 1
Asphalt Pavement Concrete Pavement
(@ Soft Soil Foundation | (@) Design Traffic Volume:
®  Consumption of | >56,000,000 ESALs;
Deicing Salt: and Truck > 28%
> 5 ton/km/lane (2 Tunnel Length:
>500 m
Phase 2
Full marks 1000
o Economical Efficiency 300
Quantitative
ESALs 170 | 790
Elements o
Driving Comfort 320
Supply of Material 30
Aggregate 20
o Noise Effect 60
Qualitative .
Maintenance Cycle 50 | 210
Elements ) -
Maintenance Difficulty 30
Connection to Existing
Pavement 20

Meetame  (2010.09.03)
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Table 3 is an example of the designation of
pavement type in expressways.

3. Technical Development of Concrete
Pavement

As the crucial component of highway
structures, pavement deserves more
attention from researchers, designers,
constructors, and officials.

In the coming October, the Korean
Pavement Research Program (KPRP) will
be completed after nearly a decade’s
research. The new pavement design guide
and research facilities will aim to improve
pavement performance. This 1is also
expected to reduce the economic loss
caused by the rapid deterioration of
pavement due to using foreign pavement
design guides without considering factors
such as traffic, climate and subgrade, as
well as the lack of QC/QA systems, etc., in
the Korean environment. The master plan
has concentrated on determining of design
input variables and the development of
performance models, a design guide for
new pavement, and validation and
calibration of the developed design guide.
The budget for KPRP is around $ 23
millions for all three phases over nine
years.

In terms of pavement construction, the
government has been supporting a series of
research projects in academic and research
institutes. Projects in  progress or
completion  include Precast Block
Pavement and Concrete Whitetopping (by
Chung-Ang University), Aggregate
Explosion (by Gangneung University),
Post-Tensioned Concrete Pavement (PTCP),
Very-Early-Strength Latex-Modified Concrete
(VES-LMC), Roller Compacted Concrete
Pavement for bicycle roads, Concrete
Recycling, etc. These studies focus on
seeking more desirable and potential
applications of concrete pavement and
more ideal solutions for problems with
concrete pavement.
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