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A Study on the Improvement of Evaluation Methods for

Roadside Slope Revegetation®
-Focus on the Cut-soil Slope-

Kim, Nam-Choon”

" Dept. of Environmental Horticulture & Landscape Architecture, Dankook University, Professor.

ABSTRACT

Despite the eco-friendly route plan, road slopes were collapsed due to road construction, resulting
in human and property damage. To solve this problem, the Ministry of Land, Transport and Maritime
Affairs established guidelines in 2009 to conduct a test-bed for slope recording considering the conditions
of the site and the ecological environment, and divided them into recording quality and economic evaluation.
The following results were obtained by analyzing 183 construction methods of cut-soil sections at 60
sites from 2012 to 2018 for road slope afforestation research. Straw net+seedspray, vegetation media
spray method 1T, 3T were used the most, and vegetation media spray method 3T(patent) was excellent
in quality, and straw net+seedspray was excellent in economics. As a result of analyzing the market
unit price and the construction unit price, vegetation media spray method submitted the construction
unit price at up to 60% lower than the market unit price. As a result of the analysis of the key factors
of the greening method evaluation, the economic assessment had the greatest influence on all evaluation
items. Problems in the evaluation method of revegetation were first identified as problems in the allocation
of points and secondly as problems in the evaluation criteria. As for the improvement of the economic

assessment criteria, the method was proposed to evaluate the same method based on market unit price
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when the same method was constructed, and not to conduct an economic assessment if there was a

difference in market unit price between methods, or to add weight to the scores. Based on the monitoring

data of 60 road slopes, this study drew up problems and improvement measures. However, with regard

to scoring, research on appropriate scoring is needed by examining the current status.
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Tabel 1. Application Revegetation Merhod Classification of Cut-soil Slope
No. Method classification Quantity Note
1 Seedspray 2
2 Seedspray(patent) 1
3 Straw net+ Seedspray 59
4 Straw net+ Seedspray(patent) 8
5 Vegetation media spray method 1T 8
6 Vegetation media spray method 1T(patent) 30
7 Vegetation media spray method 2T 8
8 Vegetation media spray method 2T(patent) 22
9 Vegetation media spray method 3T 14
10 Vegetation media spray method 3T(patent) 29
11 Vegetation media spray method 4T 1
12 Vegetation media spray method 5T 1
Sum 183
BAdEE mEdgE waaAd A4 % o] B,
AZ AR, OIN BARE 45 99 Baw
Azolnl, A, NGNFLE, 59 5 48 2) S Aot Ageh vl
7R S 2 2l uek g7t o9 A vgd =EEA AT JP S
e Bas] ekl FRAG of F AAY BAE ARAF FelgAle] AAE
HEAAES] A AUALE FEol EAY  JlFoR AU ARHn Atk A9AF
of & Tl tal AR A AL = BAl 533U AlFdrbt o gAY Al
gt o A2 7P 2" A9E A8 el vl drhg A-etA sha JeA] el
sol, 38 pe 9 N1FS AGAE A of A3kl ARG AFAE Blmstgct
&dto] AEAdE 37 SEeR ERdsd Aleevke 607 @l 1837 wdee Al

(Table 1, Appendix Table 1).
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Table 2. Revegetation Method Selection Ratio of Cut-soil Slope

Method classification Selection method | Non-Selection method | Sum Ratio
Seedspray 2 0 2 100%
Seedspray(patent) 0 1 1 0%
Straw net+ Seedspray 20 39 59 33.9%
Straw net+ Seedspray(patent) 5 3 8 62.5%
Vegetation media spray method 1T 4 4 8 50.0%
Vegetation media spray method 1T(patent) 19 11 30 63.3%
Vegetation media spray method 2T 4 4 8 50.0%
Vegetation media spray method 2T(patent) 16 6 22 72.7%
Vegetation media spray method 3T 8 6 14 57.1%
Vegetation media spray method 3T(patent) 23 6 29 79.3%
Vegetation media spray method 4T 0 1 1 0%
Vegetation media spray method 5T 0 1 1 0%
kS A A s13H ol 72.7%, AA7IHEA o2l 7] 1TSS
THol 62.5% % HEF EAMZIE ghe4 A
4) w2 =3} JrEIAlL] 2AR 2 7[R el Eol7] §agol A HlEol &
gl ) dnkel < Ao FlEitt Hhdel] AXY]+FAHE
@A vgd H3kel dEste] FA 285 o} Fo] 7] FH 33.9% 2 107 o] AlEAFH
=715 '=2ngn SagAte] A7 8 A TH T 7P S ARHES Hel Zler &
TAZ, M BAEE AWESEeH, of F A=At T3, AIFAIF Al A7 o &
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Table 3. Average Quality and Economic evaluation of Cut-soil Slope Revegetation method

Evaluation Item A B C D E F G H I J K L
Total plant coverage ratio | 10.0 | 5 81 | 113 | 144 | 132 | 125 | 123 | 104 | 124 | 5 10
Plants coverage ratio | 4o | | 47| 03| 19 | 1.1 | 13 | 09 | 19| 08| 5 | 0
(Exotic grasses)
Amount of vegetation growth 3.5 3 28 | 38 | 30 | 38 3 35 | 26 | 35 3 5
Blights 5.0 5 47 | 45 | 45 | 49 5 48 | 4.1 4.9 5 5
Established number of |15 13| 55 | 75 | 69 | 80 | 81 84 | 63|83 | 3 | 10
woody plants
Species richness of the o | 5| 76 | 125 | 113|117 | 113 | 109 | 104 | 110 | 5 | 10
grasses and tree species
Ecology disturbance and 1 | g1 | o | 0 |01 0 | 0| 0 |01 0 0
invasion of risky species
Physical characteristics of | 5| 15 | 95 | 96 | 10 | 97 | 10 | 95| 98 | 10 | 10 | 10
vegetation base media
Collapse and eroded spots | 5 5 4.5 4 5 5 5 47 | 49 | 49 5 5
Greening durability and |5y | 5o | 38 | 43| 42 | 4 |40 |31 | 40| 1 | 5
vegetation 1nvasion
Similarity {0 the Surrounding 3| 5| 5g | 51| 15| 06 16 | 10| 27| -0 3 | 0
environment
Quality score 515 | 320 | 409 | 54.8 | 553 | 58.7 | 56.0 | 559 | 466 | 570 | 29 | 65
Economic evaluation 30 30 | 272 1225|180 | 208 | 143 | 21.8 | 22.7 | 240 | 30 6
Total score 815|620 | 681|773 | 733|795 | 703 | 777|693 810 59 | 71
A: Seedspray G: Vegetation media spray method 2T
B: Seedspray(patent) H: Vegetation media spray method 2T(patent)
C: Straw net+ Seedspray I: Vegetation media spray method 3T
D: Straw net+ Seedspray(patent) J: Vegetation media spray method 3T(patent)
E: Vegetation media spray method 1T K: Vegetation media spray method 4T
F: Vegetation media spray method 1T(patent) L: Vegetation media spray method 5T
Yk Ao Hlales Fojvsitta Ay +ZAHEO 7], A7 2ol 71T, 4
7] wEolt. 7R o =0l 72T, A7 REA) e ol 7]
ARy 2Ae mUHY BRAS B4 4% 3TE 7svve s WokE Aoz delngl
AR A7 VS e FRORE AAIMA B0l Mg $58 BHoRE 447
Pol ol /13Tl 8L0WCR /P Eor],  BolBNITEH Tl s87H0R 1
O tgoRE AR R/ITEHN S  on, 2 thgomE A47INAEe el /)3T
el 7954, A7 R 7R2T(53E S3lFHel 574, AR Eol7 2T
W) 7774 €2 FRIHJ. B3 HrE 7l 564, AR Bol72TS S T 55.9%
QU 75HE e BUE AGY+FABIRe]  FoR BN AAYBRE AR
Z1(EslsH) o2 EIEAT WAl AHET] FTAHEOEol71H, AHR]+EAHEC o)V
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Table 4. Comparing the market price and the construction price of the Straw net+ Seedspray method

2012 2013 2014 2015 2016 2017 2018

Market price(won/m’) 4,536 3,500 3,548 3,591 3,557 3,677 3,868

Straw net+ Seedspray 2,757 3,011 3,396 4,477 4,173 3,505 3,233

Construction price (won/m’) | (-1779) (-489) (-152) (+886) (+616) (-172) (-635)

Seel“;:;y?;;:em) 4,663 2275 3,424 4,651 4,588 ) )

Construction price (won/m) (+127) (-1225) (-124) (+1,060) | (+1031)

Table 5. Comparing the market price and the construction price of the Vegetation media spray method 1T method

2012 2013 2014 2015 2016 2017 2018
Market price(won/m’) 13,317 13,741 13,930 14,104 13,973 14,244 15,058
Vegetation media spray method 1T| 4,661 13,304 8,966 . 3,537 14,052 12,342
Construction price (won/m’) (-8,656) | (-437) | (-4,964) (-10436) | (-192) | (-2,716)
Vegetation me‘(i;‘; t:rI:tr)ay method IT| g 167 | 12190 | 8566 | 4529 | 4900 | 4931 | 4445
Construction price (won/m) (-5,135) | (-1,551) | (-5,364) | (-9,575) | (-9,073) | (-9,313) | (-10,613)
E3]FHol 747t 2724, 225802 T B = At Algdrte AR A#HsE)
Aoz gl A Algsta glem, 20129 25 AXE 7]+
7zt 3 T HEEo] 7MY v 3 4 FARO o7 F e A 30%°17d A1 H A
A7 ol el 7] 1Tl 7HE I &5e A AlEE Aoz BlE I THTable 4).
F7F wokow, O oo E A7kl o AR 7IREA El 2ol 71T H S A7, Al
EO7IITSS| 3R, A7k 2| 7]2T FTH7F EAAH 20121 o] F AFHTHE A&
W, A7 e 2e)7] 2TS83E & A Ao g F7ketal e AR RIS oH, Al
7IRkAj ol 2e]7] FHo] AWA o vl &gl evbel AlFdvte B Aozt #Aska Q)
Sk Aoz Fgolx ) ATk
ol & el FHSHAA e A7 EolE olg]gt ztol= AR ool 7 ITEH
ol7] FHEC] MutH o R ot o, Al & ARG+ FAHEoI 207 BRI BA ] 2
gl e AR U] gEgt el T F20]7] wie] AFHTHE AXET|+FAE
Asigion, AXE7|+FAHE B0l FHE oj&ol7|FWHI FA FEoE AHEA Al
< AL Fretlov, FdoA Avka e Foto] B Apol7h A St e ACRE AR
2 9| rtElo] Gl He 2R Zely "ot 53] 20161d9= 65% 1% AHSIA AlF
At atlom, o A3 20174, 2018 %
A&H 07 WAl il?lq(Table 5).
2. ER EARZ =338l AREDL- AIB A7 Rl 2ol 72T 9] A7 Al
Bt 24 Tt #4237 2012 Ol?f AlER7bE A&
ARG+ SR Zo7] 3 ATt How F7ketal e AR RIS AlF
b AlFE7F EAAH A= 20139 o] % @te APEHTRe AR W= AR B
7 3 #Aag 5§ AR Fsshe Aew Aol S KA e AT 20139, 2014\dE
1= ek sk RE Al @7k 20154, 20161 AlgETtel Algevteke] & Aole YIAAIN,
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Table 6. Comparing the market price and the construction price of the Vegetation media spray method 2T method

202 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Market price(won/m) 15005 | 16336 | 16637 | 16845 | 16689 | 16811 | 17,771
Vegetation media spray method 2T ) 10,464 15,417 ) 3,424 14,052 17,481
Construction price (won/ ) (-5872) | (-1,220) (13,265 | (:2,759) | (-290)
Vegetation m"‘(ﬁz et method 2T| 1) 478 | 16506 | 16683 | 24520 | | 17216 | 15031
Construction iee (o) | 442D | G170 | (+36) | (+7.675) (+405) | (-2,740)

Table 7. Comparing the market price and the construction price of the Vegetation media spray method 3T method

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Market price(won/m’) 21,812 | 22,506 | 22,816 | 23,101 | 22,886 | 23,053 | 24,370
Vegetation media spray method 3T | 12,500 11,852 13,016 16,845 18,777 | 22,692 | 24,832
Construction price (won/m°) (9,312) | (-10,654) | (-9,800) | (-6,256) | (-4,109) | (-361) (+462)
Vegetation me‘(ﬁztzﬁg‘y method 3T| 15 ge3 | 15457 | 12,176 | 17815 | 16337 | 23763 | 15031
Consiruction orice (wonyny | (3929) | (T.049) | (10640) | (5,286) | (-6.549) | (+710) | (9339)

20161 = <F 70% A H3A Alae Aoz &

Q1= tH(Table 6).
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Table 8. Impact analysis on evaluation scores result of cut-soil slope

non-standardization |standardization

Hinear
dependent| .\ it variabl factor factor ‘ significance collinearity
variable ependent vanable standard probability
B Beta tolerance | VIF
error
(constant) .664 1.381 481 .631
Total plant coverage ratio| 1.043 042 316 247317 | 000 368 2.720
Plants coverage tatio | g5 067 115 13.328* | 000 79 | 1252
(Exotic grasses)
Amount of vegetation |} 5 080 120 13135 | 000 717 | 1395
growth
Blights 1.061 150 060 7.061%* | 000 825 | 1213
ESt"‘thhzd “‘llmber of 1) 149 067 233 17.146™* | 000 325 | 3.079
Revetation _WOO, y_plants
method | Species richness of the | ooc 044 240 (204947 | 000 436 | 2293
evaluation |_grasses and tree species
score | Ecology disturbance and | ;4 259 001 127 899 926 | 1.079
invasion of risky species
Physical characteristics of 1074 110 091 9.805*** 000 702 1.424

vegetation base media
Collapse and eroded spots| .597 162 036 3.695" | .000 622 1.607
Greening durability and

L 877 125 091 7.024% .000 361 2.773
vegetation 1nvasion
s Similarity to the 955 085 134 |11254** | 000 | 425 | 2350
urrounding environment
Economic evaluation .989 012 717 84.596*** .000 835 1.197
R(0.995), R2(0.99),F(1375.094), significance probability(.000), Durbin-Watson(2.130)
***p < 0.001
FHol A IAF2EANFE0.115), A= AR BEAtelA 5317} o viAle &
AEH0.120), ABAYFEHO0D, FAF 8 2B AAG A3} AR} A
ARAEQIM) B GFS UAE 2290 2 AR F Mg 9Fol 9t 9 g5l
o2 gRl=ch om, ol FY T AlFHIY AoVt E AE
AEY BAY S8 Bk 9L 0A ¥ EATLe]] R Ao BeEc. B9,

= F83% 9oz e AALHIL M E 5 ‘ERHE SshAbe] ARl B Al A3
8 agQlolx, 1 HZE IEEY FHFToR & 4 BAA 7Y e 30801, J8E 4
QlE]o] AlAAIF Al =3kaEe] B7E Al 71 SATTe 47 15002 BAY B7pE AF
7kl Gl 9] Avke S T F o2 2] =AY F8 9 ¥ AR 7
2AtH(Table 8). A 77 o5&y 2dE B FEE
o} 28 o] 4o FEE M= AR vpoh A
4. BER EARZE S5 ZAL EIHHAI| 2XIE %3 W7 A wjEel tigh -0l Fag A
EE ° 2 A3 ¥ KTable 9).
HlgH mokgAte] F7RAAY A 7t ERrgd S3h3Aate] AA 9 AlF A
FEo] WiA7ES 30 o2 9 3 F H oA vgd S3kge Jb e Al
A 7 e Aoz gl AlFAE BUEE W7tstel #4705, 2A173
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Table 9. Impact Analysis on Evaluation Score of cut-soil slope

Economic evaluation ’f;tiz:)l sﬁgﬁarcgi\z/:?ogrf t?lge;irzsssgs heﬁlegstr(::fe Establi)sfh iieléumber
standardization factor factor speci.es standardization factor
standardization factor
Cut-soil 0.717 0316 0.240 0233
slope
H7F 304, 23 1003 = 754 o]Ael FH T g gsitt
detel MgH =a BAE SAMeT Uk olF NAE Uy WER BAS AT A
SR AAY B2k 1E 2 pEe RN ARA, FAE F 55F 54 ME EY
FoAdA ] HAAVLE Ve r gkt o ajre AAR7+FAEAZ)7] FH
ghal AAE o] Qlo] Aol A A= ARAF S AlgetA Y, A7 el
AYGAZEY] HA7F YRS B Ao o] Fo M g 7t Fe e 228 Ao
A, 2 Aledr.
T3, A NFoE WA Ak W IR, YoRE EA 2W A} Buks
A7k Fool het JET 71 20] AAEA F  HF vz HFA} AREES ARgoR
of AEAAIREY] EAdo] UehuAl Hx, ot JidE ook ok, AlF AN AlEAle dE
BAol A&H oz A A, ALl W] e AlFRvtET AA G2 sha o] Fd
3l 60%°1’d A HstA Al o}—L— AE I 5 AlE AZ BrbEA M FA R A @t
At} 53] AER EARRE ARG +52 2 Agatal glo] FAA S 5 FAAFo] Bl
Bolel7lgh BAE sfok ste AA7INAE ool 3L YAt ofd FAF EFEA A =
o]&0]7] 1T, 3T, 32 Al 5977 detd oz Ao LA e = 5 e AREE
A™E3 Aoz sholgr 4 9t 7t PSEH A @Y, Provision Sum)i =1y
_7_—3].0:] 2 31:/\1- tﬂ 7:1_\4-/\4 o] 61:}\1-54 ]1:
5. HES EAL T2HHIEE BRIl Jhdet  s)Ae] Festtha Bekdck
meued Sa3Ae 44 % AF AR
3308 W 12 SR A A V.2 2
& A7k Foe Il MY Ae 39
S AZ BHol 1Y we WS WE TR =EogUe $RARE =i E B
sof o} Aleeyh ARG A 60% TokaL, ERAAR Qg A mEely £
A Algsta e Aew el Aol TAstaL, ofof wE <l Ial, A5k el
ol& WA Selid= HrIE HAZE b AETh o] & sldstaat 2005 83U
ade] AE 7t obd wf WInie A E = B g =5k A 9 A A A9,
AFE7VE 1FdeR Fa HrkE g6t & FHot vgd A9 A B 5 o
= Aol deasivtn Addn. &3 Ak g ARAQ Weto] nhEE AT o] F 2009
THE AT Aot e BRI ARR FEHFHE FELTHINE =muen
EARZANE 34 He 7@1?— Bk mskRAle MA 2 ABAA, & wusl @
A, AANE uA g FAvoR Witk Felzd 9 AHBHE 1elF vYw 582 9
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Appendix 1. AlBAIFA =837 A7HEA L

Appendix Table 1. A|BAIFA 53147 AFHH3A

S| A9 A= =329 A A =
1 A 2012 WEAEA 2%H
2 = 2012 WS B Al 25w
3 sl 2012 WA 25w
4 =g 2012 WA 25w
5 77 2012 WA 25w
6 g 2012 RE K 35+
7 748 2012 RE K 25w
8 e 2012 WS B Al 25w
9 A7) 2012 WS e Al 38
10 a5 2012 RIEZ K 25w
11 3E 2013 WA 25w
12 77] 2013 WA 3"
13 737 2013 R K 35T
14 38 2013 RER K 2%
15 BE 2013 WS A 25H
16 77 2013 RIEZ K 35w
17 A 2013 RIEZ K 25w
18 77 2014 WEAEA 35"
19 e 2014 FAEA 25w

20 > 2014 RIE K 25w
21 =9 2014 RE K 2%H
22 Eal 2014 WEAEA 25w
23 =5 2014 RIEZ K 25w
24 e 2014 RIEZ K 25w
25 sl 2015 TEIN =S 15+
26 77 2015 FAEA 25w
27 737 2015 RE K 259
28 A 2015 5 E Al 259
29 7871 2015 WA 25H
30 sl 2015 RIEZ K 15+
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<Appendix Table continue> Al@AFA 53197} AFhAA|
S| A9 LA =342 S =
31 7l 2015 RIEZ K 2%H
32 el 2015 WEAEA 25w
33 ke 2015 FAEA 259
34 = 2016 RER K 259
35 Eacl 2016 WA 25w
36 =y 2016 RIEZ K 2%+
37 Sy 2016 RER K 2%+
38 Rl 2016 WEAEA 259
39 77 2016 FAEA 25w
40 sl 2016 RE K 2%H
41 Al 2016 WA 155
42 e 2016 REZE K 2%H
43 7371 2016 RER K 2%H
44 A7 2016 WEAEA 259
45 At 2016 i H A el Al 259
46 =4 2016 RER K 2%H
47 Eacl 2016 WA 25w
48 e 2016 RIEZ K 2%+
49 e 2016 RE K 2%+
50 ke 2017 FAEA 259
51 ke 2017 WEAEA 25w
52 = 2017 R K 35w
53 A 2017 WA 25w
54 At 2017 RIEZ K 2%H
55 =y 2018 REZ K 2%+
56 ks 2018 FAEA 259
57 A 2018 FAEA 259
58 sl 2018 RE K 2%H
59 A 2018 ST A 25w
60 Eacl 2018 FAHA 25w




