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The Constructability Evaluation of Ecological Restoration
Construction Using Environment-friendly Design Factor

- In the case of Construction of Gucheon Eco-River in Geoge City -
An, Byung-chul

Environment & Eco-Engineering Services Team, K-water.

ABSTRACT

In this study, constructability of ecologocal stream restoration process was evaluated and improved
approaches for habitat were suggested.

The study site is Gucheon River in Geoje city where conducted ecologocal restoration work within
maintaining its flood control function. Application of ecological design factors and constructability in
the process from planning to construction was analyzed and its results are as follows :

In the process of planning and designing, it was focused more on the naturality of Gucheon River
rather than the human convinience and ecological design factors were applied within the ecological
capacity of the site.

First, the indexes for constructability evaluation is selected. It was classified into three major
categories as construction quality, design quality and construction administration system. Each index
has details, so there are twenty sub indexes for contractibility evaluation.

Second, the evaluation results shows that the index most in need of improvement was plumbing
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construction, followed by Stone construction and pavement construction. design concept was evaluated

as appropriate in entire categories.

Finally it is suggested that it can be improved in both process of design to enhance the technology

and process of construction to enhance the quality management.

The constructability of ecological stream needs adaptive management and it must be discussed with

its designing which is at the stage before construction. Also it needs discussion with its designer

constantly and feed-back process.

Key Words : Gucheon river, Preservation, A Riverside vegetation belt, A habitat of otter, Abandoned

paddy field, Adaptive management.
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Figure 1. The site location.
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Table 1. Gucheon down stream water quality.
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Article DO (mg/L) | BOD (mg/L)

COD (mg/L)

SS (mg/L) | TN (mg/L)

Gucheon 1part 10.3 1.0

1.7

2.0 1.128

Data : http:/[water.nier.go.kr/, 2006, Re-creating data by author.
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Table 2. Estimated standard of river maintenance flow.
Estimated standard River flow (m?%/sec) Note

Minimum flow 0.01 Very imp

Ecosystem 0.1 Normal

Environmental flows River landscape 0.1 Important

Riverside action 0.18

Table 3. Estimated minimum flow.

Name Basin area

Standard minimum flow) | Mean droughty flow?2)

Gucheon 20.16km?

0.006m?/sec 0.080m?/sec
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Before using factor Environment-friendly factor
* A riverside flood plane —} * A riverside vegetation belt
* Abandoned paddies * Eco wetlands
* habitats of Otters Considering topography | * Conservation of habitats
* A wilderness area factor, ecological & : * A natural landscape
* A steep slope (1 :1.5) landscape value * A gentle slope bank (1 :4)
* Abandoned spaces * View & rest spaces
Figure 2. Selection of enviroment-friendly design factor.
M HEH oz Aekgt 7)Eed o) AFg st T : Critical tractive force(kg/m?),
7] olg o] glemg B A= A W : unit weight(1,000 kg/m?),
7I's, B¥4 715, A4 75 & F8 715 R hydraulic radius (m),
S EFEAT7] Y3 "efEs ARt I water slope, 1/ : velocity average(m/sec),
SEAFANA % 1.7kme] o2 @A o C': Chezy Coefficient( V= /RI)
& FAEo] AstaL 9lom o] A&HH o
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1) Standard minimum flow : Value of 10years low flow by frequency analysis of low flow series.
2) Mean droughty flow : Mean value of low flow series which is 355 days maintaning per year.
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Table 4. Main contents of enviroment-friendly design factor.
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Article Main contents of Design factor

Section plan

vegetation belt| plane and water way

* The fillter layer of nonpoint pollution source on the road
A riverside | ¢ Corridor of amphibian and reptile connected with flood

* Length480m, wide 20m / Salix, Maple, Ilex crenata, etc.

Eco-wetland | * Use of 4 rice paddies, eco-wetland plan for ecological

using observation

abandoned | * Supply water on four wetlands using agricultural waterway
paddy field | * Area : 3,395m*/agri-waterway 230m/water plants 31,800

Conservation | * Fuction of Corridor to avoid outside interference
of habitats of| * Exchange con’c for natural stone weir, preseve foundation
Otters | * Depth 0.5~2.0m, area 3,340m% bamboo colony 3,200| .

Preservation
of natural
landscape

* Groud cover area : 3,700m’

Miscanthus sacchariflorus etc.

* Conservation natural vegetation in flood plane for landscape

* Wide and gentle slope wet grassland planted Phragmites,

e
H\EL%O‘ =
S’* ’ - EM%O\
— P Eﬁ‘ o

* Transition area from river to terrestrial ecosystems

A gentle slope| * Gentle slope bank as a ecotone with high biodiversity,
bank river corrider(habitat for Amphibian and Reptile)

* Area 3,340m? / length 335m / slope more than 1/4

Figure 3. Gucheon river restoration master plan.
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Table 5. Overview of construction.

A A3

£4%

TLE AFARIE

. . ) . Area | Rate Plantin, .
Atrticle Period | Inputperson Used main method construction e;a S Paving
(m?) | (%) | Tree | Shrub | G-cover
A riverside Ground
vegetation | '11.3~’11.6 900 * Tree 8 species, shrub 5 species planting 4800| 12.7| 355(17,202| 9,500 cover
belt
* Bank protection : rock work e Paving : cohesive Cohesive
Eco-wetland|’10.9~"11.12] 2,300 | * Ecological observation trail : foundation hardening| 3,395| 9.0| 20| 3,500| 39,280 il
* Planting : Acorus calamus L. etc. 12 species
Habitats of |, 109~°11.12 600 * Conservation founda.tlon 5.540| 147 | 8,000| 7500| 25.000 Ground
Otters * Natural rock-fill weir cover
Nawral 103 ojppp 300 | Diotop method :heap up siones, brushopiles g0, g0 0035000 120,000] U™
landscape * Conservation vegetation-Salix, Phragmites etc. cover
A gentle * A gentle slope cover : plant-matting method . Ground
’103~°106| 1,000 3340| 89| - - ttin,
slope bank ’ * Bank protection : rock work (Diam 300~400mm) ~ AnE | over
View & * A riverside park for residents Permeable
'11.9~°12.2 1 4, 14 -
rest spaces ? 0, A direction & guide board, parking, pavilion etc. S00) 40\ 5514500 block
etc. *» Water area except habitats of ofters etc. 15425| 409 - - -
Sum 6,000 37,700| 100.0 | 8,630 | 77,702 |193,780
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Table 6. Opinions of contruction participants.

Atrticle Invetigated main opinions Landscape after construction

* Less tree, shrub, ground cover grow naturally

A riversi :
Ven;f;r;;?le in the region (enlarge the regional species rate)| §
gbelt * Narrow of vegetation belt, planting vitality is

a little low at first year finished construction
b. vegetation belt (slope)

« Concerning about water leak of wetland because
of much sand soil in ground

* Need of enough soil and site research with design| fs

* Concerning about bad walking condition of
observation trail and steps after raining

Eco-wetland
using
abandoned
paddy field

e. eco-wetland 2 part

* Need of extra monitoring after flood

Conservation ' '
. * Moderate water flow is needed for corridor
of habitats of )
Otters function performance for fishes and otter.

* Need of continuous monitoring when it rains

h. bamb(‘)o"grove i. weir bu1lt of stones
* Heavy machinery had destroyed some part of i
Preservation | natural landscape view |
of natural | * Size of stone and wood piles was small
landscape | * function and effect of landscape view is not
clear

k. miscanthus Commumty 1. pile of stones and woods

* Native seed mat method is good for construction
speed but germination speed and rate is not
A gentle verified.

slope bank | * More than two times alignment pins for mat| |

method was used than design plan, and many

pins were missing because of wind.

* There had not been any benches on design plan,
so bench integrated pergola was adopted as an
View & alternative.

rest spaces | * Information sign plan had not proper for site

condition, so some more installation spots were =
added p. wooden stairs q. bus stop r. parking place

n. early period of seeding | o. vegetation rootage

Data : Photogragh by author (primary : ’12. 2. 25, secondary ’12. 4. 28)
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Table 7. Evaluation grades.

Contents of evaluation result

Case of very good constructability

Comparatively proper constructability but need to supplement partly

Surely need to supplement because of problems with constructability

Case of reexamination about contents of design and construction
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Table 8. The tabulation of constructability evaluation (OExcellent, A Suitable, OImprovement, @Reexamine,
* Non-evaluation).

Evaluation Article Evaluation target
Big Partl Part2 Part3 Part4 Part5 Part6
Middle class Final article Ave
class Grade| Ave |Grade| Ave |Grade| Ave |Grade| Ave |Grade| Ave |Grade| Ave
Tree selection suitability) 5.5| © | 49 | O | 72 . . . . . . O |45
1) Planting -
Planting quality |59| & |53 ] O |49 | A | 62| O |71 | O 70| O |48
Wood working quality| * . . . . . . . . . . . .
2) Facilities X .
Construc-|  works Rock working quality | 5.5 | «+ | O |40 O |70 O |73 | @ | 38| = .
tion Facilities quality [6.5| . . . . . . . . . A |65
quality . Paving selection |7.6| . O | 80| - . . . . . o |71
3) Paving
Paving quality 50| - c | O |49 | - . . . . . A 50
4) Drainage & | Drainage quality [3.7] -« . ® | 37 . . . . . . . .
water supply Water supply quality [3.6| . ® | 36 . . . . . . . .
Design concept 73] O | 74| O |83 | O | 70| O | &1 O 1791 A |50
River maintenance flow|4.7 | . . . O | 47 . . . . . .
Bank protection method 7.8 | ¢ . . . . . . . o |78 . .
5) Specialty -
Design Scale suitability [6.1| @ [ 39| O |83 | A | 67| O |81 | O [45] & |51
quality Tree selection suitability 6.7 | © | 48 | O | 85 | « | « | « | o | « | « | « |«
Paving selection [5.5| -« . . . . . . . . . A |55
6) Decument Design decument |54 | e | @ |35 O | 47| 2 |55 0|76 A |55
7) Specification| Specification quality 58| O | 76 | O | 40 | O |46 | & | 54| O | 75| & |54
8) Period Period suitability [7.6f O | 76 | O | 83 | O |75 | O |79 | O | 77| O |66
Administ
(:;T;Z;St 9) Expenses Working expenses (56| & |57 | A | 58| O | 45| A | 58| & | 55| A |65
10) Awareness | Participant awareness 5.8 | A | 57 | & | 56 | & [ 56 | A |57 | A | 56| O |67

partl @ A riverside vegetation belt, part2 : Eco-wetland using abandoned paddy field, part3 : Conservation of habitats of Otters,
part4 : Preservation of natural landscape, part5 : A gentle slope bank, part6 : View & rest spaces.
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Table 9. The analysis of problem & improvement plan.

Article The analysis of problem

The improvement plan

wetlands
Improvement of

Construction

. trail
quality

skills

« Insufficiency of drain piping work for
* Subsidence of the stone for observation

* Lack of design decument & specification

* Making a clean finish drain piping through quality
control

* Improvement possibility of constructability through
quality control

* Necessity of technique supplementation of decument
& specification

Necessity of work

technical skills | * Scale suitability of the vegetation belt (wide

study etc.)

* Insufficiency and bad view of the rock

* Lack of contents of otters habits conservation

* Necessity of construction method considering eco
corridor, landscape

* Study of the scale (wide) suitability of riverside
vegetation belt

* Necessity of monitoring for conversation that main
wildlife habits
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Ahn, G. Y. - Lee, E. H. 2000. A study on the
plan of plant state for improvement of stream
ecosystem - In case of chungrang stream.
Journal of the Korea Institute of Landscape
Architecture 3(2) : 35-46.

Association of River restoration. 2006. River
Restoration Casebook.

Cho, D. K. 2011. Ecological restoration plan *
design. Nexus environmemt design.

Cho, S. H. 2003. Research trends concerning
landscape materials and construction in the

journal of the Korean institute of landscape

architecture. Journal of the Korea Institute
of Landscape Architecture 31(5) @ 139-145.

Han, J. G. 2004. Case study of environmental
segmental rataining wall(SRW) using green-
stone block. Journal of the Korea Society of
Environmental Restoration Technology 7(6) :
19-28.

Kim, K. H. 2009. Assessment of physical stream
disturbances by river improvement - Case
studies of Nam River and Youngcheon River.
Journal of the Korea Institute of Landscape
Architecture 12(3) : 83-97.

Kim, K. H. - Lee, H. R. 2007. Evaluation on
disturbance and adjustment of close to nature
river improvement for creek. Journal of the
Korea Institute of Landscape Architecture
10(3) : 71-87.

Kim, S. K. et. al. 2004. Urban stream landscape
improvement afetr natural-style stream
restoration - Case study of Yangjae stream
Seoul. Journal of the Korea Institute of
Landscape Architecture 7(5) : 66-74.

Koo, B. H. - Kim, Y. K. and Ahn, T. M. 1999.
A study on the establishment of guidances
for natural stone arrangements. Journal of the
Korea Institute of Landscape Architecture
27(4) : 94-100.

Korea water resourses association. 2000. River
standard of a design.

K-water. 2008. Gu-cheon Dam river restoration
construction Detail Design Report.

K-water. 2008. Gu-cheon Dam river restoration
construction prior environmental review
system report.

Lee, S. H. and Choi, J. K. 2007. A study on the
application and assessment of urban river
restoration in the Anyang River. Journal of
the Korea Institute of Landscape Architecture
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10(1) : 1-8.
S. S. and Choi, K. S. 1997. A study on the

relative importance of quality management

Lee,

items through the defect analysis in the
landscape construction process. Journal of the
Korea Institute of Landscape Architecture
25(3) : 1-11.

Lee, Y. H. « Lee, K. E. and Seo, O. H. 2000. An
optimization model for concurring landscape
detailed design with final products. Journal
of the Korea Institute of Landscape Archi-
tecture 28(4) : 105-116.

Ministry of Environment. 2007. Development of
river-improvement model for the rehabili-
tation of otter habitats.

Ministry of Environment. 2003. Wildlife corridor
management guideline for ecosystem resto-
ration.

Ministry of Environment. 2002. Stream Restoration

Guideline.

Ministry of Land, Transport and Maritime Affairs.
2007. Landscape Construction Standard
Specification.

Shin, B. C. 2000. A safety evaluation on play
facilities for children - In terms of construction
work and maintenance. Journal of the Korea
Institute of Landscape Architecture 27(5) :
120-129.

Yeo, H. J. - Lee, S. P. - Pack, N. Y. and Lee, J.
K. 2005. A study on ecological restoration
characteristics of nongido landfill slope. -
Focused on region constructed by SF and
CODRA. Journal of the Korea Society of
Environmental Restoration Technology 8(3) :
1-12.

4&IL Z. 2004. Ecological engineering. bomoondang.

http://water.nier.go.kr/water environment information

system.
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