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ABSTRACT This study was prepared to analyze the practical difficulties of maintaining and managing landscape
trees and to enhance alternatives. Therefore TLandscape Standard Specification; was analyzed. And this
was compared with the analysis of the [Overall Process Table;and the [Landscape Construction Defect
Status and Handling Plan; reports of each survey target site. It also referred to expert interviews. The
first problem is inadequate planting due to construction schedules that do not take into account tree
planting schedules. The second problem is poor drainage and irrigation. Appropriate and sufficient
irrigation is essential for trees with poor growth conditions. Nevertheless, drainage management before
construction or irrigation after construction is not properly carried out. The third problem is the change
in tree planting and tree transplantation caused by economic and time problems. The fourth problem
is the creation of an insufficient planting base caused by structural problems at the construction site.
If trees are properly managed in the field, the defect rate can be significantly reduced. The government
guidelines contain details on planted trees, but they do not sufficiently reflect the practical difficulties
faced by landscaping construction. In order to carry out guidelines such as import standards for planting,
material management, planting timing, soil management, etc., landscaping construction shall be fully
considered and the construction date shall be fully provided. This study sought to further enhance the
realistic understanding of the construction site and the construction process and to uncover the gap
between the government's guidelines and realistic problems. In the future, it should be possible to actively
reflect landscaping sites and solve fundamental problems by supplementing government guidelines.

Keywords Landscape Trees, Landscape Construction, Tree Planting, Field Management, Tree Defect Rate
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Table 1. Target Site Basic Information

135

Region no. Target Site Latitude Hei%g/gb((r)r\g)Sea Construction Period Defeclzbte}’g(riranty
Middle 1 Unjeong New Town IPARK 37.72 34 19.07.03~20.08.37 20.09.01~23.08.31
Northern Area 2 Byeolnae IPARK 37.66 48 20.07.17~21.03.31 21.04.01~23.03.31
3 Cheongju Gakyung IPARK 36.62 56 18.10.04~19.05.31 19.06.01~22.05.31
4 Gileum 2 New Town 37.61 70 18.01.01~19.02.28 19.03.01~22.02.28
5 Jangwi District 1 Redevelopment 37.62 25 18.09.17~19.07.01 19.07.02~22.07.01
6 Yeonhee 1st House Reconstruction 37.58 25 18.05.28~19.03.08 19.03.09~22.03.08
7 Yeongjong Sky City Switzen 37.49 9 19.01.18~19.09.30 19.10.01~22.09.30
8 Dohwa e-Pyeonhansesang 6-1 37.47 9 17.04.04.~18.03.23 18.03.24~21.03.23
9 Dohwa e-Pyeonhansesang 6-2 37.47 9 17.04.04~18.03.23 18.03.24~21.03.23
10 Dohwa e-Pyeonhansesang Complex 5 37.47 15 18.01.01~19.02.28 19.03.01~22.02.28
11 Siheung Baegot New Town Special planning area C4BL 37.36 3 16.12.05~18.03.23 18.03.24~21.03.24
12 Siheung Baegot New Town Special planning area CSBL 37.36 1 17.06.13~18.12.31 19.01.01~21.12.31
13 Yeongjong Prugio Xi 37.49 7 18.07.26/19.04.22 19.04.23~22.04.22
14 Godeok Jugong Complex 3 Arteon 37.56 24 19.04.05~20.03.11 20.03.12~23.03.31
15 Godeok Jugong Complex 2 Gracium 37.56 25 18.11.25~19.09.30 19.10.01~22.09.30
16 Suwon SK V1 motors 37.26 30 19.05.27~20.03.31 20.04.01~23.03.31
17 Seong-Nam SK V1 tower 37.44 110 19.04.30~19.12.31 20.01.01~22.13.31
18 Seocho Hanyang Apartment 37.50 18 18.03.16~18.09.30 18.10.01~21.09.30
19 Giheung Station Area M4 Block Residential-commercial complex  37.27 79 17.02.01~17.12.27 17.12.28~20.12.27
20 Dongtan 24th A46B Geumgang Penterium 37.19 90 17.04.10~18.07.27 18.07.28~21.07.27
21 Gaepo Jugong 2 37.48 32 17.10.26~19.05.31 19.06.01~22.05.31
Middle 22 Incheon Seochang District 2 10BL Apartment 37.43 8 18.03.20~17.06.30 17.07.01~20.06.30
Area 23 Dapsimni Park Xi (Seoul) 37.57 15 18.03.12~19.01.31 19.02.01~22.01.31
24 e-Pyeonhansesang Sema 2nd 37.20 25 17.07.27~18.04.30 18.05.01~21.04.30
25 Shindongtan SK VIEW Park 2nd 37.22 37 16.08.17~17.09.25 17.09.26~20.09.25
26 Geumgang House Uijeongbu Geumgang Penterium 37.75 60 16.04.11~17.03.10 17.03.11~20.03.10
27 Ansan Gunja jugong Complex 6 37.33 20 19.03.29~20.03.31 20.04.01~23.03.31
28 SK Forest Ansan La Primo 37.33 13 19.03.27~20.01.31 20.02.01~23.01.31
29 Gwangju Taejeon District 3 37.39 57 17.02.28~17.11.30 17.12.01~20.11.30
30 Dapsimni District 18 37.57 16 17.08.21~18.06.30 18.07.01~21.06.30
31 Cheonan Buldang Gwell CityPrugio Complex 1 36.81 37 17.03.14~18.01.26 18.01.27~21.01.26
32 Cheonan Buldang Gwell City Prugio Complex 2 36.81 37 17.04.24~18.01.29 18.01.30~21.01.29
33 Daewoo E&C Sejong Gwell Prugio 36.49 33 18.12.18~19.05.31 19.06.01~22.05.31
34 Pyeongtaek Vision Gwell Prugio 37.00 30 18.06.15~19.01.25 19.01.26~22.01.25
35 Chungju City Xi 37.03 70 17.03.10~17.11.30 18.03.01~20.11.30
36 Pyeongtaek Sosabeol District BIBL 37.01 23 18.06.29~19.05.31 19.06.01~22.05.31
37 Cheongju Well City Prugio 36.64 45 19.05.23~19.10.02 19.10.03~22.10.02
38 Gwanggyo SK VIEW LAKE 37.29 53 18.12.19~19.12.31 20.01.01~22.12.31
39 Yeokbuk Gwell Prugio 37.23 125 17.02.03~17.11.24 17.11.25~20.11.24
40 Hyundai Central Ansan Hillstate 37.32 8 18.01.02~18.12.31 19.01.01~21.12.31
41 Gwacheon Jugong 7-2 37.43 40 17.10.10~18.09.30 18.10.01~21.19.30
42 Hillstate Lake Songdo Integrated (11BL&13BL) 37.40 -9 18.08.22~19.06.27 19.06.28~22.06.27
43 Godeok Raemian Hillstate 37.56 34 16.04.14~17.02.27 17.02.28~20.02.27
Southern 44 Dongdaemun Jangan-dong Tenement Complex 37.58 12 19.03.20~19.10.31 19.11.01~22.10.31
Area 45 Bangbae Art Xi 37.48 43 18.04.09~18.10.31 18.11.01~21.10.31
46 Hyochang-dong APT 37.55 63 18.10.12~19.04.30 19.05.01~22.04.30
47 Indeok IPARK 37.63 20 19.03.19~19.10.31 19.11.01~22.10.31
48 Gwanggyo IPARK 37.27 50 18.03.26~18.09.30 18.10.01~21.09.30
49 Pyeongtaek Sosa District 2 36.99 20 18.10.01~19.09.03 19.10.01~22.06.30
50 Cheonan Dujeong Hyojeong APT 36.83 60 19.04.15~20.07.31 20.05.01~23.06.30
51 Sinjeong New Town I'Park We've 37.52 18 19.06.13~20.04.30 20.05.01~23.04.30
52 Sagajeong Central IPARK 37.58 16 19.09.04~20.07.31 20.08.01~23.07.31
Southern 53 Booyoung House Gyeongsansa-dong 2-3 blocks 35.81 95 19.04.19~19.07.30 19.08.01~22.07.30
Coast Area 54 Booyoung House Gyeongsansa-dong 2-2 blocks 35.81 102 19.12.03~20.04.28 20.04.29~23.04.28
55 Apartment complex in Yeonje-dong, Gwangju 35.20 40 19.04.17~20.05.31 20.06.01~23.05.31
56 Saemangeum Industrial Complex Section 2 3595 1 17023 %1220 1912212111220
57 Songjeong Gwell Prugio 35.60 35 19.05.23~19.09.26 19.09.27~22.09.26
58 Busan Gaegeum-dong Geumgang Penterium 35.10 0.1 18.02.28~18.10.22 18.10.23~21.10.22
59 Busan Myeongji C2 Block Booyoung Apartment 35.08 2 18.08.01~19.01.28 19.01.29~22.01.28
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Table 2. Focus Group Interview(FGl) participant composition

No. Participant Job type Work experience ]?zttq:r(\)/if;\l;/e
1 Expert A Construction industry worker-Executives 19Years or More
2 Expert B Construction industry worker — Field management 23Years or More
3 Expert C Construction industry worker — Field management 18Years or More 2023.06.16
4 Expert D Construction industry worker — Field management 6Years or More
5 Expert E Construction industry worker — Field mnagement 11Years or More
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Table 3. Criteria for determining timely planting
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Categorization

Administrative district

Optimal planting time

. . 03.20~05.25
Middle northern area Northern Gyeonggi-do, Gangwon-do 09.25-11.20
Middle ar Southern Gyeonggi, Seoul, Incheon, Chungcheongbuk-do, 03.10~05.20

¢ area Northern Chungcheongnam-do, Northern Gyeongsangbuk-do 10.01~11.30

Southern arca East coast, Southern Chungcheongnam-do, Daejeon, Jeollabuk-do, Jeollanam-do, 03.01~05.15
Gwangju, Southern Gyeongsangbuk-do, Daegu, Gyeongsangnam-do, Ulsan 10.05~12.10

Southern coast area East coast of the Jeollanam-do and Gyeongsangnam-do, 02.20~05.10
Busan and Island Area 10.10~12.20

02.10~05.05

JEIU JEIU 10.20~01.10

Source : KDS 34 40 05 <Planting Common Facts>, p.3.
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Table 4. Obligation to repair the materials of trees paid according to the mortality rates of planting trees

Tree defect standard rate

Duty of remuneration

Less than 10%

Exemption from all defect repairs

10% or More to Less than 20%

Only 10% or More will be repaired as supplies.

More than 20%

10-20% of the amount shall be repaired as a supply.

More than 20% of the amount shall be repaired by the contractor with trees of the same standard or higher.

Source : KDS 34 40 05 <Planting Common Facts>, p.4.
Table 5. Depth of plant growth soil

Minimum subsistence soil depth(cm)

Minimum soil depth of growth(cm)

The thickness of the

Type of plant Mixed soil . . . . .

Artificial soil  Natural soil (50% Artificial soil ~ S°!! gragg mediumor  Soil grade higher or drainage layer
igher higher
standard)

Grass/Flowers 10 15 13 30 25 10
Small shrub 20 30 25 45 40 15
Large shrub 30 45 38 60 50 20

Shallow-rooted tree 40 60 50 90 70 30
Deep-rooted tree 60 90 75 150 100 30

Source : KDS 34 30 10 <General Planting Base>, p.2.
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Table 6. Status of evergreen tree defects in the target site
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Defect status

T);pes of Scientific name of tree Planting  Defect Defect Major causes of defects by tree type
rees quantity  quantity  rate(%)
Pinus densiflora for. multicaulis Uyeki 434 82 18.89
‘Tree roots were frozen due to planting in December
(Inadequate planting).
Abies holophylla 7,429 1,083 14.57 -Root voids due to soil subsidence.
-Bad root extraction.
-Poor drainage.
-Root voids due to soil subsidence.
-Planting before soil consolidation stabilization.
Evergreen Pinus densiflora 5,832 699 11.98 -Tight construction period.
tree -Poor drainage.
-Etc. (Suspected damage due to moving vehicle.)
Taxus cuspidata 4,682 547 11.68  -Poor irrigation.
-Root voids due to soil subsidence.
. -Planting before soil consolidation stabilization.
Pinus strobus 6,987 798 11.42 R . .
-Tight construction period.
-Poor irrigation.
Thuja orientalis 6,072 549 9.04
Total 31,436 3,758 11.95
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Table 7. Status of deciduous tree defects in the target site

Defect status

Types of trees Scientific na,me of tree Planting Defect  Defect Major causes of defects by tree type
quantity quantity rate(%)
“Tree roots were frozen due to planting in
Betula platyphylla 724 298 41.16 December(Inadequate planting)
‘Root damage caused by replanting
Styrax japonicus 542 190 35.05 Tree roots were frozen due to planting in
December(Inadequate planting)
‘Bad rooting of imported trees
Zelkova serrata 2629 g4 3134 Rootboidsducto Soil subsidence
-Planting before soil consolidation stabilization
-Tight construction period
- . . ‘Root damage caused by replanting.
Cercidiphyllum japonicum 669 204 30.49 “Damage to the supporting neck
Diospyros kaki 635 193 30.39  -Poor irrigation.
Magnolia kobus 1,255 356 28.36
‘Tree roots were frozen due to planting in
Cornus kousa 1942 544 2g01 December(nadequate planting)
-Poor irrigation
‘Replanting during construction
Acer palmatum var. dessoctum 386 100 259 ~Rep1a'ntl1ng fiurlng construction
-Poor irrigation
“Tree roots were frozen due to planting in
Lagerstroemia indica 2,500 614 24.56  December(Inadequate planting)
-Poor drainage
“Tree roots were frozen due to planting in
Chaenomeles sinensis 659 158 23.97 Decemb@r(lnadequate Plantm'g)
-Poor drainage(Poor soil quality)
‘Replanting during construction
Quercus acutissima 1,508 327 21.68
-Poor irrigation
. Cornus officinalis 1,001 205 20.47 -Root voids due to soil subsidence
Deciduous Tree -Tight construction Period
‘Root damage caused by replanting
‘Damage to the supporting neck
o -‘Root damage caused by replanting
Sorbus alnifolia 938 169 18.01 L
‘Tree roots were frozen due to planting in
December(Inadequate Planting)
-Poor irrigation
Koelreuteria paniculata 836 147 17.58
Prunus mume 1,728 299 17.3  -Replanting during construction
‘Tree roots were frozen due to planting in
Acer palmatum 9,056 1,450 16.01 December(Inadequate planting)
‘Replanting during construction
Sorbus commixta 1,102 174 15.7g ~Permanent shade -Poor drainage
‘Replanting during construction
‘Damage to the supporting neck
Acer triflorum 1,160 167 14.39  -Tree roots were frozen due to planting in
December(Inadequate Planting)
‘Root voids due to soil subsidence
‘Bad root extraction
Prunus yedoensis 5,248 580 11.05 -Planting before soil consolidation stabilization
‘Tight construction period
‘Damage to the supporting neck
Malus floribunda 1,908 199 10.42  -Poor irrigation
“Tree roots were frozen due to planting in
Quercus palustris 1,898 166 8.74  December(Inadequate planting)
-Damage to the supporting neck
Celtis sinensis 748 25 3.34  -Poor drainage
Total 39,072 7,389 18.91
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Table 8. Major causes of defects in the target site
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Th(Jung, 2020). 7 FAF TEA A, Q] AR 2%
(KCS344005), ol M 1= 2 7] 2} A 9] & 2= " AlskaL
9101, 7 A] 7] = Table 33} 7k} whek FA} 0} 7124 &

; Defect rate by cause*(%)
Numb Tarfggt 5 Slti dled Nlllmb?r of Major cause of defect and defect handling matters
(Number of defects handled) plantings  gum 1 2 3 4
Saeaicone central -Tree roots were frozen due to planting in December(Inadequate planting)
gajeons 2,047  13.04 811 190 147 1.56 -Improper planting period
IPARK(2) . . .
-Tight construction period.
. -Tree roots were frozen due to planting in December(Inadequate planting)
Cheongju Gakyung 1,698 2520 19.02 2.00 0.70 3.47 -Improper planting period
IPARK(2) . . .
-Tight construction period.
Unjeong new town -Tight construction period.
IPARK(4) 9212 1328 407220 2.10 490 -Root voids due to soil subsidence.
-Planting before soil consolidation stabilization
Indeok IPARK(2) 1,124 18.51 0 6.94 2.67 8.90 -Root voids due to soil subsidence.
-Lack of irrigation due to short construction period
-Failure to perform maintenance of irrigation maintenance
Byeolnae IPARK(1) 569 1757 0 931 492 334 .
-Poor drainage.
-Poor irrigation.
Gwanggyo IPARK(4) 1382 2815 065 1671 456 622 ~P!antmg before. soil cqnsolldatlon stabilization
-Tight construction period.
‘Root voids due to soil subsidence.
Pycongtack :E(;or 11'}11':gat10n and poor drainage.
Sosa 6,130  11.86 281 577 237 091 oust )
District2(5) -Planting again after removing dead trees.
-‘Maintenance of drainage channels.
‘Dry and drought damage due to planting in Summer.
Cheonan Dujeong -Poor drainage during the rainy season.
Hyojeong APT(5) 2,790 685 341 312 0320 -Re-remediation of dead tree and management of ilrrigation.
‘Maintenance of drainage channels.
Uiwang Baekun 3726 1841 494 983 188 172 ~Dam§ge cau§ed by dry wez}ther in Winter.
Complex 1(6) -Planting again after removing dead trees.
Sinjeong new town 2,092 6.02 344 0 0 258 -Pine trees used to save budget die.

I'Park We've(6)

-Tight construction period.

*Note: Cause 1; Improper planting, Cause2; Poor drainage and irrigation,

Cause3; Alteration of tree planting and re-planting trees, Cause4; Lack of planting foundation.
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Table 9. Death of trees due to poor drainage and irrigation

Target site / Date

Sagajeong Central IPARK /2023.05.21.

Cheonan Dujeong Hyojeong APT /2022.09.20

Types of tree / Situation

Prunus yedoensis / 3rd investigation of defects

Prunus yedoensis / 5th investigation of defects

Cause of defect

Bad Soil / Drought damage

Photo

Drainage defect / Root decay
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Table 10. Death of trees due to re-transplantation
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Target Site / Date

Unjeong New Town IPARK /2020.04.16

Unjeong new town IPARK /2020.04.16

Types of tree / Situation Acer palmatum / Replanting

Celtis sinensis / Replanting

Cause of defect

Temporary planting after bringing in trees / Root Damaged

Photo

Temporary planting after bringing in trees / Root damaged
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Table 11. Evaluation Items for Physical Properties of Soil and Evaluation Criteria

Evaluation Items

Evaluation Grade

Items Unit Advanced Middle Class Low Class Faulty
Loamy Sand(LS)
. . . . Clay Loam(CL) Sand(S)
Particle Size Analysis Loam soil(L) Sandy Clay Loam(SCL)
(Soil Propertics) - Sandy Loam(SL) Silt Loam(SiL) Sandy Clay(SC) Clay(C)

Silty Clay Loam(SiCL) SandyClay(SiC)
Silt

Water Permeability" m/s 10° or Higher 10°~10" 10°~10° Less than 10”
Porosity m*/m? 0.6 or Higher 0.6~0.5 0.5~0.4 0.4 or Less
Effective Moisture Content” m’/m? 0.12 or Higher 0.12~0.08 0.08 ~0.04 Less than 0.04
Soil Hardness” mm Less than 21 21~24 24~27 27 or Higher

1) Water Permeability is Based on Saturation Coefficient of Infiltration.
2) The Effective Moisture Content is Based on the Volume Function Rate.
3) The Soil Hardness is Based on Yamanaka Type(1LI15,).

Source : "General Planting Base(KCS 34 30 10) ; , p.4.
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Table 12. Timing of planting trees by destination area
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Large Tree
Shrubs, Grass, Flowsr
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Small Trees, Flowers
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....... e o A

Large Triee
Shrubs

FPine & Large Tree

Grass, Flowers

* Inappropriate time for planting

% Analysis and Restatement of <Forestation Tree Survey and Schedule> at 10 target sites.
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