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ABSTRACT

This study introduced food waste into re-vegetation base materials for surface loss recovery of
carry-away highway cut slope. The object of this study is to derive the mixing ratio of food waste
by conducting a test installation, monitoring, analysis and evaluation for recovery of carry-away highway
cut slope. The following items were investigated and analyzed each experimental zone to draw mixing
ratio of re-vegetation base materials and food waste : the physical and chemical properties of the
vegetation base materials, soil-hardness, soil-humidity, left out and the collapsed point, established
number of trees, species richness of grass species and tree species, coverage, pest status, and invasion
of disturbance species. The re-vegetation method was evaluated by each experiment zone which has
different mixing ratio. As a result, experiment zone A was rated 45 points out of 60 rating points as

the best re-vegetation method. However, this study result has been derived from one construction and
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short-term monitoring. In order to derive the suitable and dependable mixing ratio, conducting an

objective re-vegetation method evaluation and long-term experiment and monitoring is required.

Key Words : Re-vegetation method evaluation, Resource recycling, Slope re-vegetation method.
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Figure 1. Current state of experiment zone.
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Table 1. Mixing ratio of applied seeds. (Unit : g/m?)
Division Native trees (30%) Native grass (60%) Exotic grass (10%)
Rhus javanica L. | 18 Lm”jsa;;;inci:“é“;;‘; var g | T eSt”cS"CI‘fIrR”;ﬁ”“““ 40
Lespedeza cyrtobotrya | 8.0 | Dianthus chinensis L. 57 Lolium prenne L 32
Plant pseTc;zl—gt?l:ir;ria 6.5 Astragalus sinicus L. 6.2
name Centaurea cyanus 7.8
Silene armeria L. 54
Coreopsis tinctoria Nutt. | 2.8
Cosmos bipinnatus Cav. | 2.6
3 Species 16.3 7 Species 339 2 Species 7.2
Total
12 Species (60)
Table 2. Mixing ratio of vegetation base materials.
Division | Food waste | Loper mil Slime Caytgmily | Awiliny Polymer
sludge soil+sand material
A 5 10 10 70 3 2
B 15 10 10 60 3 2
C 25 10 10 50 3 2
D 35 10 10 40 3 2
Control | glass sludge 20%, sea mineral 10%, loess 20%, cement 10%, phosphor-gypsum 5%,
zone |vegetable and its by-product materials 35%

* Structure: clay(40%) + granite soil (40%) + sand(20%)
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Figure 2. Experiment zone mimetic diagram.
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Table 3. Analysis method of physical and chemical characteristics of the vegetation base materials.

Physical Available soil water Porosity Permeability
character-
e Pressure equilibrium method Dry gravimetric method Constant water method
Acidity Orgarfic Total Available CEC Exchangeable cation(cmol/kg) EC |Salinity
material | Nitrogen | phosphate ) as %
(pH) (%) (%) (mg/kg) (emolfkg) Potassium| Calcium | Magnesium @Sfm) | (%)
Chemical
character- IN- )
rustics pH- D R D ry onum Atomic Absorption EC- |Morhr’s
meter oxidation | oxidation | Lancaster | acetate Spectroscopy method meter | method
method | method leaching P Py
method
QA e Beld EYRY gEe F 5 54 gBL Aged
2 RESE, FFE 554 591 25 88 A B9 - gey 544 @ 24
A ST BEeR AR, 718, ddAe, 0 WS Table 33 2 A7) EUEHTY
EAL, CEC, Aol (28, 24, vh] 2 44 muE whEe mmm g w53
%), EC, 9% = 107 =& MAsch o] AA 2 A FAA(MLTMA, 2009) el A A]
A7 BUHY @5 EFEE, B ste AP E skl
%% 2o 9 33 4% 5 vl 98, 44 »
Hese BRAYRs, 2P B2 2835, 4 ARAIZ ZUER A
AEE, 35 77, AuAnddE 3 Sl AlEAlE RUE R 20141 119 A EAIF

Table 4. Evaluation table of slope re-vegetation measure.

Evaluation Items Score Criteria for score
Plantation Grass and
coverage ratio | shrub hybrid 15 80% <(15) | 60~79%(10) 60%>(5)
Plant (overall) type
growth . .
Plantation coverage ratio (Grasses)| (0~-5) 30%>(0) 30~59%(-3) | 60%<(-5)
Blights 5 Good(5) Average(3) Bad(1)
Established number of trees 10 80% <(10) | 60~79%(7) 60%>(3)
Quantitative ies i
# of Specws. richness of the .grass 15 80% <(15) | 60~79%(10) 60%>(5)
appeared species and tree species
species . .
Ecology disturbance and risky |, ) Low(©) | Middle(3) | High(-5)
species invasion
v . . .
egetation base m‘ate?rlal physical 10 Good(10) Average(7) Bad(3)
characteristics
Breakaway and collapse points 5 Good(5) Average(3) Bad(1)
Qualitative | Similarity to the surrounding environment 0~-5) Good(0) Average(-3) Bad(-5)
Total 60
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Table 5. Results of available water analysis of the vegetation base materials.
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Moisture characteristic equation
Division (x=Water potential,

Field capacity

Wilting point

Available water

y=Volumetric water content) () {3) (62)

A y = -3.488In(x) + 36.008 23.81 247 21.34

B y = -2.508In(x) + 33.192 24.42 9.08 15.35

C y = -3.241In(x) + 37.443 26.11 6.28 19.83

D y = -2.39In(x) + 36.269 2791 13.29 14.63
Control zone y = -3.356In(x) + 36.733 25.00 4.46 20.54

Adequate content®

Available water: equal to or over 4.0

* Source: KILA(2013)
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Table 6. Results of porosity, permeability analysis of the vegetation base materials.

Division Porosity(%) Permeability(cm/s)
A 74.11 7.0 x 10*
B 76.58 1.8 x 10°
C 78.05 2.5 x 10°
D 78.18 75 x 10*
Control zone 62.09 72 x 10*

Adequate content

Porosity: equal to or over 40 / Permeability: equal to or over 107
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Table 7. Results of chemical characteristics of the vegetation base materials.

L Acidity Orgalfic Total Available CEC Exchangeable cation(cmol/kg) EC |Salinity
Division - material | Nitrogen | phosphate 1k ds %
(PH) (%) (%) (mg/kg) (emol/kg) Potassium | Calcium | Magnesium dSfm)| (%)
A 7.0 26.56 1.588 3414 21.67 2.25 8.40 5.93 1.37 | 0.009
B 7.0 28.48 1.875 3,845 22.14 3.03 10.42 7.39 1.89 | 0.009
C 7.1 28.56 2.037 3,481 21.52 3.05 9.97 7.01 2.12 | 0.009
D 7.1 30.28 2.176 3,864 23.12 2.86 12.54 6.60 1.78 | 0.010
Control ||, 5 1 939 | 0481 515 112 | 059 | 1453 | 209 | 355 | 0.009
zone
Adequate
« [6.0~8.0| 3.0 0.06< 100 6.0< 0.6 2.5< 0.6 <1.0 | <0.5
content

* Souce: MLTMA(2009) and KILA(2013)
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Figure 3. Changes in soil hardness for the vegetation
base materials.
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Table 8. Evaluation of established number of trees with experiment zones.

Figure 4. Changes in soil humidity for the vegetation
base materials.
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(Unit: # of trees/m?)

Experiment zone
Division
A B C D Control zone
Recovery target Grass and shrub hybrid model (3 tree)
Established number of trees 253 1.97 1.48 1.29 2.02
Ratio(%) 84% 65% 49% 43% 67%
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Table 9. Species richness of grass and tree species.

Division Plant name A B C D Control zone
Rhus javanica L. - - () - -
Native Lespedeza cyrtobotrya ( o ( o o
Trees Indigofera pseudo-tinctoria - - - - -
Sub-Total 1 1 2 1 1
Lotus corniculatus var. japonica - - o [ [
Dianthus chinensis L. - o ([ L L
Astragalus sinicus L. - - - - -
Native Centaurea cyanus ( o - o o
SHaSS Silene armeria L. - - - - -
Coreopsis tinctoria Nutt. ( o ( o o
Cosmos bipinnatus Cav. (] [ - - ]
Sub-Total 3 4 3 4 5
Festuca arundinacea SCHREB o () o [ [
]::;zzisc Lolium prenne L ( o ( o o
Sub-Total 2 2 2 2 2
Total 6 7 7 7 8

Ratio(%) 50.0 % 58.3% 58.3% 58.3% 66.7 %
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Table 10. Results of the overall plantation coverage ratio of experiment zone.

Division A B C D Control zone
Nov 2014 - - - - -

May 2015 87% 53% 60% 33% 72%

Sep 2015 100% 97% 93% 85% 100%

o A e o Foln SlE $IRE YRGS REBINE M D3t &
Asstn e PPN $HEFCR = AWE, A 59 2L AL st 9
Apsite. A £EA A9 AUNE YIS S
sy 24
4) B3N ‘ﬁﬁﬁﬁ]jﬂ%gt B D A FllA 74A1
ABAE F FAR 3F Ao BEe 2 F7F 2 AL fel o s St Eo] A 4
A FFE TSI 2AES 4 AR T oA debken, Fol A @M 24
Aol = el 7E EASHA] &kt w0
5) AeAERYE 3 SIoHE 5. =8t3g T}
N PAZA Do BTN A7 AejAl AP =3l e g7k Table 1134
Table 11. Evaluation results of re-vegetation measures for experiment zone.
Evaluation Items Score A B C D Control
zone
Plantation Grass and
coverage ratio | shrub hybrid 15 15 15 15 15 15
Plant (overall) type
growth Plantation coverage ratio ©0~-5) 3 3 5 3 3
(grasses)
Blights 5 5 5 5 5 5
Established number of trees 10 10 7 3 3 7
Quantitative ; Soocios tichm i
#o0 pec1es. richness of the .grass 5 5 5 5 5 10
appeared species and tree species
species Ecology dis.turb.ance'and risky 0~-5) 3 5 5 P 3
species invasion
Vegetation base m.ate?rlal physical 10 10 10 10 10 10
characteristics
Breakaway and collapse points 5 5 5 5 5 5
Qualitative |Similarity to the surrounding environment| (0~-5) 0 0 0 0 -3
Total 60 45 44 38 40 43
Ranking - 1 2 5 4 3
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