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Abstract

Recently, landscaping construction has played a significant role in enhancing the quality of life for citizens by creating and
maintaining outdoor spaces. However, landscaping projects vary in material procurement depending on the contracting
method, and they also present various challenges in defect occurrence and defect rectification due to their specialized nature.
In this study, we classified different types of projects based on material procurement ratios and conducted on-site
assessments of defect status by specific processes. We also analyzed the itemization of material ratios and defect
rectification costs. The results revealed it was found that projects with a higher proportion of government-provided materials
had the poorest defect status in terms of planting works and also incurred the highest defect rectification costs. Moreover,
conflicts concerning the responsibility for defects arose. Currently, there are no specific guidelines for setting standards for
the proportion of government-provided materials in landscaping construction contracts. Furthermore, there is ambiguity in
the management of defect rectification. Therefore, it is necessary to establish a systematic landscaping construction
contracting framework by providing institutional guidelines tailored to local governments or the circumstances of contracting
entities and to conduct thorough reviews of construction processes.
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Table 1. Research sties
Type A Type B Type C
Division
A-l A2 B-1 B-2 C-1 C-2
Mountain 35, 2, Uhyeon-ro 6-60, 55-1, Namsan-ri, ~Convensia-daero, 187-6,
Sangbang-ri, 50beon-gil, Gyodongdong-ro  Ganghwa-eup, Yeonsu-gu, Songdo-dong,
Hwado-myeon,  Jung-gu, Incheon, 471beon-gil, Ganghwa-gun, Incheon, Yeonsu-gu,
Location Ganghwa-gun, Republic of Korea Gyodong-myeon, Incheon, Republic of Korea Incheon,
Incheon, Ganghwa-gun, Republic of Korea Republic of Korea
Republic of Korea Incheon,
Republic of Korea
Ganghwa-gun, Jung-gu Office, Ganghwa-gun, Ganghwa-gun, Incheon Incheon Free
Emplove Incheon Incheon Incheon Incheon Metropolitan City Economic Zone
proyer Metropolitan City Metropolitan City Metropolitan City Metropolitan City Office of Authority
Yeonsu-gu
Contract year 2019 2021 2021 2021 2020 2020
Construction 2019.06 ~ 2021.02 ~ 2021.05 ~ 2021.02 ~ 2016.10 ~ 2022.08 ~
period 2019.11 2023.05 2021.12 2021.12 2016.12 2022.04
Site area(nt) 5,500m 4,500mt 9,000nt 2,400m’ 2,000m* 36,435t
In-house
construction cost
ratio to purity 5.8% 11.9% 82.2% 79.3% 54.7% 47.9%
construction
expense(%)
Supplied
construction cost
ratio to purity 94.2% 88.1% 17.8% 20.7% 45.3% 52.1%
construction
expense(%)
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Table 2. On-site evaluation criteria and assessment methods(Source: Korea Land & Housing Corporation, 2020)

Division

Items Method of analysis

grading, mounding, planting area preparation

landscape earthwork
construction

formation based on artificial vegetation

subgrade soil improvement

tree planting
planting construction

sodding and seeding

landscape drainage and

On-site e .
irrigation construction

evaluation

irrigation system installation

drainage system installation

five-point
likert scale

landscape facilities and
structures construction

planning/preparation/installation of landscape facilities
(playgrounds, sports facilities, aquatic facilities)

soil paving

landscape paving
construction

landscape block paving

landscape integral paving

landscape paving border
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Table 3. Prior research on landscape construction defect remediation

Researcher Year

Contents

Jung and Lee 2012

a study on defect cases in landscape construction: characteristics of defect lawsuits, defect verdicts
by construction type, and improvement measures for defect resolution in landscape construction

a study on landscape construction defects: investigating and analyzing the state of defects and

Lee and Yu 2012

awareness among a group of landscape construction experts to identify issues and propose

improvement measures for effective defect remediation in landscape construction

a study on landscape construction defect litigation: an examination of types of defect lawsuits, legal

Choi 2015

regulations and standards concerning defect liability, and conflict characteristics evidenced in

condominium landscape defect lawsuits, based on actual legal cases analysis

a study utilizing defect dispute cases to analyze defect rectification frequency and costs for each

Kim and Kim 2018

construction type during warranty periods, assessing defect rectification risks for each construction

type across warranty periods to derive insights for calculating defect rectification guarantee deposits

Korea Land & a study on establishing an effective landscape management system post-design and construction by
Housing 2016  introducing living organisms, such as landscape trees, to outdoor spaces to mitigate quality
Corporation degradation issues arising from post-construction defects
Korea Land & a study on enhancing the quality improvement of landscape construction by considering the impact
Housin 2020 of construction environment changes and climate change, analyzing the current status of landscape
Cor orat?on construction, and identifying improvement proposals such as determining an overall appropriate
P construction duration and establishing construction management standards
a study on the improvement of landscape inspection systems for multi-family housing projects,
Kim 2021 focusing on response to defects in landscape construction, quality enhancement of landscape

planting and facilities, and the adequacy of performance management oversight, and expanding the
criteria for appointing inspectors in multi-family housing construction projects
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Table 4. Legal review of defect remediation(Source: Lee and Yu, 2012)

Division Defect liability ~ Defects liability period Defect rectification
Article 537 Defect liability
guarantee
Article 580
Article 537 iabili
"Civil Code, Defect liability Defect rectification
Article 669 guarantee
Article 671
Article 670 Defect liability
commencement date
Article 17- Defect liability Defect rectification
Article 18 guarantee
s Establishment of defect liability
National Contract Act Article 60 of period for landscape facilities
the Enforcement and planting works
Decree Defect liability
commencement date
Article 28 Defect liability  Defect liability Defect rectification
guarantee commencement date
fConstruction Industry Act, Article 30 of Establishment of defect liability
the Enforcement period for landscape facilities
Decree and planting works
Article 28- Defect liability Defect rectification
Article 46 guarantee
Inclusion of landscaping in
Article 46 Defect liability defect dispute mediation
"Housing Act, commencement date committees for multi-family
housing
Article 59(1) of Establishment of defect liability
the Enforcement period for landscape facilities
Decree and planting works
r .
Act on the Ownersh}p ar}d . Defect liability
Management of Multi-Unit Article 9
s commencement date
Buildings,
Article 32 Defect liability
General conditions of guarantee
construction contract iabili
Article 33 Defect liability
commencement date
Standard private construction Article 18 Defect liability
contract agreement guarantee
Standard construction contract Article 18 Defect liability
agreement guarantee
Standard building construction Article 24 Defect liability
contract agreement commencement date
Defect rectification SUNETRIT
Standard }andscape. ‘ of established Defect liability
construction specification guarantee

plants 1.7.6
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Table 5. Analysis of in-house and supplied materials ratios and defect rectification data by construction type at the case

research sites

Division

Analysis criteria(%)

in-house materials ratio by construction type

earth works
demolition works
tree planting works
facility works
drainage works

pavement and ancillary works

Data analysis

supplied materials ratio by construction type

earth works
demolition works
tree planting works
facility works
drainage works

pavement and ancillary works

defect rectification cost ratio to purity construction expense

in-house materials defect rectification cost ratio to purity construction expense

supplied materials defect rectification cost ratio to purity construction expense

defect liability period(defect liability party)
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Table 6. On-site evaluation of defects by case research sites
Division Items Mean Std.
grading, mounding, planting area preparation 4.0 1.414
landscapg earthwork formation based on artificial vegetation 4.0 1.414
construction
subgrade soil improvement 4.0 1.414
tree planting 3.5 707
planting construction
sodding and seeding 4.0 .000
landscape drainage and drainage system installation 4.5 .707
Type A irrigation construction irrigation system installation 4.5 707
landscape facilities and planning/preparation/installation of landscape facilities 45 707
structures construction (playgrounds, sports facilities, aquatic facilities) ' ’
soil paving 3.5 .707
landscape paving landscape block paving 4.5 .707
construction landscape integral paving 45 707
landscape paving border 4.5 .707
grading, mounding, planting area preparation 2.0 .000
landscap e. earthwork formation based on artificial vegetation 3.0 .000
construction
subgrade soil improvement 2.0 .000
tree planting 2.0 .000
planting construction
sodding and seeding 1.5 .707
landscape drainage and drainage system installation 3.0 .000
TypeB  irrigation construction irrigation system installation 3.0 .000
landscape facilities and planning/preparation/installation of landscape facilities 40 000
structures construction (playgrounds, sports facilities, aquatic facilities) ' ’
soil paving 3.5 707
landscape paving landscape block paving 3.5 707
construction landscape integral paving 3.5 .707
landscape paving border 3.5 707
grading, mounding, planting area preparation 4.5 .707
landscape. earthwork formation based on artificial vegetation 45 .707
construction
subgrade soil improvement 4.5 .707
tree planting 4.5 707
planting construction
sodding and seeding 4.5 707
landscape drainage and drainage system installation 4.5 707
Type C  irrigation construction irrigation system installation 4.0 1.414
landscape facilities and planning/preparation/installation of landscape facilities 35 707
structures construction (playgrounds, sports facilities, aquatic facilities) ' '
soil paving 3.0 .000
landscape paving landscape block paving 3.0 .000
construction landscape integral paving 3.0 .000
landscape paving border 3.0 .000
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Table 7. Analysis of the ratio between in-house and supplied materials, as well as the data on defect rectification costs for
research sites

Type A Type B Type C
Division
A-1 A-2 B-1 B-2 C-1 C-2
earth works 0% 0% 0% 0% 0% 0%
demolition works 0% 0% 0% 0% 0% 0%
In-house
materials  tree planting works 0% 0% 82.2% 83.4% 42.6% 0%
ratioby  facility works 1% 35.2% 0% 0% 72.6% 75%
constructlon . inage works 0% 0% 0% 62% 0% 0%
type (%)
pavement and 50.6% 0% 0% 55% 0% 80.5%
ancillary works
earth works 100% 100% 100% 100% 100% 100%
. demolition works 100% 100% 100% 100% 100% 100%
Supplied
materials  tree planting works 100% 100% 17.8% 16.6% 57.4% 100%
ratioby  facility works 99% 64.8% 100% 100% 27.4% 25%
CODSITUCHION 4 - inage works 100% 100% 100% 38% 100% 100%
type (%)
pavement and 49.4% 100% 100% 45% 100% 19.5%
ancillary works
Defect rectification cost ratio to within 3% within 3% 30% 45% 12% 5%

purity construction expense (%)

In-house materials defect
rectification cost ratio to purity within 3% within 3% 25% 40% 10% 3%

construction expense (%)

Supplied materials defect
rectification cost ratio to purity within 3% within 3% 12% 10% 3% 8%

construction expense (%)

2 years 2 years 2 years 2 years 2 years 2 years
(construction (construction (construction (construction (construction (construction
Defect liability period company) company) company) company) company) company)
(Defect liability party) 1 year 1 year 6 months 6 months 6 months 1 year
(in-house (in-house (in-house (in-house (in-house (in-house
supplier) supplier) supplier) supplier) supplier) supplier)
WAL 7} EErgste] o] = Q17 B4 o] opr|E 94 Holx glom &FAH] thH] g2 SiAtE H| =
7t = AL 2 mpotx it C-12 10%, C-2+ 3% =5AH] ] ARGARA skt
=3 AH] ] TR AR 242 60%~ Rt C-12 3%, C-2+& 8%= YERAL Qlct. of#t
40%2 AHEE CHEY Ae, 35E dEAAM= RN D SRR AR E C-1-2 Al3ALOlA 21,
C-12 &3AH Y] AAF 42.6%, AEAES 72.6%C] TFGAIA iD= 2= 1 glow, C-2& Al-FAt
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211 Y= AL R w3 AR = = =tk CRIY FoAAY B 4 Sl 59 T
TAH] Y] EF, 2AF, v, 24 9 Rge %, TFAAH] 30% BIRE, ARFAERE] 100%2, 2754
100%, AAE 57.4%, AAEF 27.4%°1H, C-29] 4 AE9] 73-%, WEAAH] 50% olF o= Gt L
%, &=TAHE EF, AAF, AAF, #l5E 100%, Al 2 E & 0%en, AA0YA L 2A TagAet
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