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ABSTRACT

This study was carried out to provide basic information to improve the surrounding ecosystems with
benefit analysis and monitoring in cut slopes following establishment of a test construction to improve
ecological environment in slopes of an expressway.

Field tests from October 2012 to May 2013 were conducted in Seosejong IC and Shinyang IC. In
order to improve the view of slopes, soil condition is an important factor. The earth slope, it is
possible to introduce directly the plant. Stable construction method was applied, another foundation for
planting is necessary. The mixing ratio of the seeds according to the experimental results, the
difference was found at an early stage plants in Site I (Seosejong IC). Trees were planted on terraced
structures were well coordinated and pictures. The growth of planted trees was good in Site II
(Shinyang IC). Due to the use of plants in the landscape will continue to change. Thus, long-term

monitoring and landscape analysis will be needed.
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Figure 2. Site I for test construction (terraced retaining wall of cut slope in Shinyang IC).
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Table 1. Seed mixing ratio of the test.
Seeding rate (g/m?) Mixing
Seeds and seeding rate (Koean name, Scientific name) For For For ratio
spring | summer | fall (%)
W -3ro] Lotus corniculatus var. japonica| 4.2 52 2.0
3| 2Jo| &, Dianthus chinensis 23 4.9 4.0
A2, Astragalus sinicus 9.0 5.0 -
2520, Aster yomena - - 3.0
S8l =8}, Centaurea cyanus 3.0 4.5 49
Lot UE, Silene armeria 1.0 4.0 1.0
Landscape 718 %, Coreopsis tinctoria - 1.9 5.2
improvements | 5<%~ Cosmos bipinnatus - 16 | 50 | 765%
FAI=T, Coreopsis drumondii - 43 -
Hersl:zle;ous e, Taraxacum platycarpum 4.0 - -
JWFANY], Papaver rhoeas 2.0 - -
Ak2EFH| )R], Chrysanthemum burbankii | 6.3 - -
2=, Dendranthema boreale - - 7.3
E2EVE, Trifolium pratense 2.6 3.0 2.0
Sub total 34.4 34.4 34.4
Plant E9| A5}, Festuca arundinacea 3.6 3.6 3.6
coverage | FldlYdetolelx, Lolium perenne 35 35 3.5
IMPrOVeMENts | 5 o1 39 ) = 8 =5, Festuca rubra 35 | a5 | as | %
Sub total 10.6 10.6 10.6
Total 45.0 45.0 45.0

Figure 3. Site [ after test construction (cut slope in
Seosejong IC).

Figure 4. Site II after test construction (terraced retaining

wall of cut slope in Shinyang IC).



84 uAE - A7) - AAE
PR o] A Fwe] HEF Atk F, 7] £ ol g3t ste A BAsIon, R et
Aol = (A 100 x 50 x 50cm) S % BEXAI} +790% 2 95%2] M FFS 2k A
st a, AP RY FEL A FES U o7 A HATHPark et al., 2014).
e =47 A4dAEES 9 FrAgE

Al

2]

o it
e
¥
%0,
X,
_OL
H
1w
fr [0
SRl
ot
2,
=
ol
£

(SIS A o 1)

[ el
ﬁ',

%, ol
1%
o
i
—d
[
o
:i
2
o

Ol" O1>:4

ol
>
rr
=N
~
od.
o
2
o
O
N
oX
M
2
=
=
o
2
)

fr =
M wx 2 o oo o L ow rlr oF M N o i

A 1352 A9sla &
Z

240 AHgEHS

au

43

o

'R

=2

0

ol

2oy -
Mo
iR
&

0. Z=3 % ag

1. AIEAIZZ] 12| ZEAIZ20IM Y 2LIE]

20123 AIEAI A [ AREFA G 7

WAL 9Jste] A3 TR oA Bal o=
A

P

g Aol e dameeAte] 2avt
0% EHole ZdE d&dln Sles ¢ F
At

Z71(Korea Expressway

Al

Aoz 29tk B

of
oSt
o
zQ
rfr
ol
}o{n
ro, o r

Summer Fall

Figure 5. Image simulation in cut slope for 3 seasons in Seosejong IC after construction of green logo.

Table 2. General characteristics of soils used in test.

Items Soil pH Soil hardness index (mm)* Soil moisture (%)
Area 1 (Spring) 6.8 24 50
Area 2 (Summer) 6.9 22 80
Area 3 (Fall) 6.8 21 85

* Soil hardness was measured by Yamanaka tester.
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Table 3. Comparison of emergence plant species associated with the seed mixing.
Area 1 Area 2 Area 3
Seeds (Korean name, Scientific name) (Spring) (Summer) (Fall)
Seeded | Emerged | Seeded | Emerged | Seeded | Emerged
W -&o| Lotus corniculatus var. japonica O ® O ® O
sjedolLL Dianthus chinensis O O O
A, Astragalus sinicus O @ O ®
&XAo| Aster yomena ® ® O
Sl =138l Centaurea cyanus O O ® O ®
Lo|WUE, Silene armeria O ® O O ®
Landscape 7|1A %, Coreopsis tinctoria ® O O O ®
improve- |Z2%2 Cosmos bipinnatus O ® O
ments SAI=, Coreopsis drumondii ® O ® @
WS, Taraxacum platycarpum @)
WY, Papaver rhoeas O ® @
ARZEFH 0| A, Chrysanthemum burbankii O ® ®
A= Dendranthema boreale ® ® @®
H2EIZ, Trifolium pratense O ® O O ®
Sub total 9 10 9 8 9 8
Plant E-3| A5, Festuca arundinacea O ® O ® O @®
coverage Helugele]aelx, Lolium perenne O @ O ® O ®
improve- | A2 Y | =8| 25, Festuca rubra O @ O @ O ®
ment Sub total 3 3 3 3 3 3
VD71, Rhus crataegifolius @ ®
oWAAIUE, Robinia pseudoacacia @
AWE, Salix gracilistyla ® ®
7V, Ailanthus altissima ® ®
AAZE, Aeschynomene indica ®
Yol Chenopodium album var. centrorubrum ®
Tnvasive |5 %, Erigeron annus O] ® O
plants gatol 2 Oenothera laciniata ®
naturally OISO
&n|Z, Pulsatilla koreana ® ®
TAZ%, Chrysanthemum zawadskii O]
"k=2712], Metaplexis japonica ® ®
XA, Cirsium setidens @® @®
H|4=2], Lespedeza cuneata ® ®
Sub total 8 7 7
Total 12 21 12 18 12 18
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Figure 6. The initial state of the plant growth in site 2 (Shinyang IC).




nEER Ague] s 209 malas 24 87
D272 407 TG AAuas A3 S£E 2 Hgde ZAYE A $Ho 17
ol " Ui Fo cbEZ N, Sk olv ZtF BuE AAete= Al dal SEAt
FE AAskA Al & 1de] Azet A1l % 65%F 3359t Park et al.(2014)9] <
2013\ 649 25¢ AAl LAEL AHEE99%), TAIDE Hwstt g A4S o] &3 Hgd
NABIF97%), SHHUF(100%) EF =2 =3lE B3 BAF 2 AT E AT §H9
S35 Jech =gk sl AbE BN o] o] Fold F gle Ao Fotdt 5
o] 7% Aol s P e AR AT
UEFsTHFigure 6).
o b AAjuta ctoA] FehA] e 3. gz
ZEFE| At Utk AP 2EFEE 27HA] Z229] n&EzH g ZukRAY
R, 1, &, B2 5 FHAA HA B F =38 HE FA17] At AAIgE A3, EAL
AE AEEC] s, oy 2EFE HgHo] A8t AFAIZA T2 AH 2
S2ol AGS Adete 847 Tty 28 A&slo] 7hsstr] Wi 1 2171} o] Wi
FE Ay dologE FH A4 o]dH o= 7] SR A5 g3 Ak
TA A Holgl Al Eol A FE WA whet Hhol X o] wha} l—%ﬁ}ﬁﬂr(g?ﬁj«l H]&)] 2}
& FAAMFTALAA Hold A EZ ATHET ol7} & Aoz FAH. Tt MegdF
(Koh et al., 2006). T3 2} 53}te] HAo g (Koh et al., 2006; Kim, 2010)9} Zo] Z7]o &
SH 3t AAg HAcld 2 Ko gt ofgt 25 o] Al7to] ZAngte| whebx] A]&A o
s A= Aoz YEpsTh 2 Wglyojd Ao dad & 9l vkl &2
A g digt A A #A5eAE 4 23 AZEZY o] AT AlFAFA T A
Edtxo &L gle Aoz Yeyth A T94g A Ee TR/ Hoe ofd PR 4
UE59] 745 HRIES] #&Eoly AAES] F o] =R} =g o] 2o]E Hole
Tl dEo] gllen, ¢85 23l | o2 & 4 ckPark et al,, 2014). = 249
ANME 100% 2 %Z}% YeR ATt whebA Ho= ZAYE F2E 9o Y

=3
o] EiFsitta s =(Ministry of Land,
Infrastructure and Transport 2009) A& EZ H]
gHe] A sug Hoetan AN at
g B4 A A5 RUEYs @

ZAAS T FEHET} o] FofH ok & AL

MSE H7te] tigk Aot vjgdd H3ia
15 AlFe] AR Fo ARE vl skl o
BAANTEE E243%)F $ £2(16%)°]
59% = AAst WO ETE H3tE I
tiated EA At Aoz EAEHAAY, 1

o;—lrtru

°of dF ERHATE AT RE

Aze o7k TSI = 4

AN BIE AFH R £
0

[0 o ® U
rO

£ &

fr %0 ox ol aldh Y o (f
N
JZ_&HU

2
An)
r-{o
2, 3o
32
TE

upebA] HgHo Ao =3tg 3w A A
A 2 719ke] EA #5H7] wEol
(Kim, 1998; Kim et al., 2007), =3}A413 YA
ol & wrddt Agsdel o Aotk xS
2 AT A ATV AIEQd F3)

w3} QAT el R, Albe] A3t mebA
&R o7 WaEold =3gy L 7o

1) AFussel dAd Ay 2 ESY 9o wradd d& dAdske FhES A8 ovA ¢ tso]
A g

A3} (Park et al., 2014).



88 aAd - A7 - AAE
gt A& =AY} 2od RAow 7 Z3tete SHA g A8 s A
et} o7 wotdnh a8y Aegd AwidE 9
ato] TheFel AEES ARES WelBg AZE
v.dg 2 o] 73] whepa] Ao ®Wslel] mE
o] syt ubd Zloz wden, FF AH
w&T g ngHe] ABRAL 93 AFdA HgkE Qe 47142 RyE el 2ad A
T2ZA4 20129 10€ 5 2013 5€71A] 22 o= JetH
WA nEEE0] AFAFA 13 AJFAIF
A M9 v FEAA, EATEGreE References
A7 BoEol7|FH), =4 9 AR

4A%n BUEYS AAskh

EREEE
), EARIERY A9t
Ak 248 133l AN
A3el 72E0] A4¥

2L WE A7)

Ho] asith

AdAe =
Q] Ao

='=.1_,

H

=]

o
BN
>

¢

AAEYEE A

CEERESEE S

BN
o

K
e
o
>

>,
Nt o 2 xR nel

>
it}

1>
ox

ﬁr_?t_',

o
ok 2 BN

BNy, ot
i

)

¥ oft
ol

e

1
ol
Ol

=

Ll

of
Ln
22
>,

oty
e N,

W = 2
T

s
|

il
(o3

—

Hur YJ and Ahn, TY. 2006. Seasonal Weight in
Seeding Mixture for the Restoration and
Revegetation of the Disturbed Slopes. J. of
Korean Env. Res. & Reveg. Tech. 9(1): 41-54.

Jeon GS. 2002. A study of improvement method
and analysis of type of revegetation measures
of rock slopes. J. of Korean Env. Res. &
Reveg. Tech. 5(5): 22-29.

Kim KH. 2010. Direction of ecological restoration
on rock cut slope (4). J. of Landscape
Architecture
220-223.

Kim NC. 1998. A study on the ecological restoration
strategies for the disturbed landscapes. J. of
Korean Env. Res. & Reveg. Tech. 1(1): 28-44.

Kim NC - Song HK - Park GS - Jeon GS - Lee SH
and Lee BJ. 2007. An analytical study on
the revegetation methods for highway slopes.
J. of Korean Env. Res. & Reveg. Tech. 10(2):
1-15.

Kim YG - Cho JH and Park TH. 2002. A survey

on the awareness of citizen participation in

Construction Ecology 58:

urban park management. Kor. J. Env. Eco.
16(3): 287-295.

Kim SC. 2003. Landscape analysis of road slopes
in Ji-ri national park. J. of Korean For. Soc.
92(6): 545-557.

Koh JH ‘- H. Yoshida and Kim NC. 2006. A Study



R&EEE wEre) ZRk 21 =5ty

A 89

M

on the Historical Changes and Prospect of
Slope Revegetation Technology in Japan. J.
of Korean Env. Res. & Reveg. Tech. 9(1):
112-120.

Korea Expressway Corporation. 2001. Highway
Landscape Design Manual.

Korea Expressway Corporation. 2001. Professional
Specifications of Korea Expressway Corporation
(Chapter 5. Landscape).

Korea Forest Service. 2011. Forest landscape
planning and management handbook. pp.161.

Lee J. 2005. An analysis on the visual image and
harmony of the construction method in the
slope scene -A case on the Daejeon-Jinju
highway-. J. of Korean Institute of Landscape
Architecture. 33(1): 33-48.

Ministry of Environment. 2001. A study on the

technology activation measures for revegetation

the cutting slope.

Ministry of Land, Infrastructure and Transport.
2009. Guideline for construction and design
of slope revegetation.

Ministry of Land, Infrastructure and Transport. 2011.
Handbook of Landscape Road Development.

Park JH - Jeon GS and Kim KH. 2014. The study
on the landscape view preferences on slopes
of expressway. Journal of Korean Forestry.
103(2): 226-232.

Ryu SH. 2011. A case study on the stability analysis
of rock slope during road construction. MS
degree dissertation, Hanyang University.

Son WP. 2010. Road Landscape Planning.
Banseokgisul.

Song MT. 2010. An analysis of landscape
preference by the slope type of highway. MS

degree dissertation, Hanyang University.



