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A Study on Improvement Methods of Cost Estimation in Order for the Proper Management of Street Trees
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ABSTRACT

This study aims to provide basic data for high—quality street tree management by setting reasonable
management items and appropriate unit prices by reviewing the adequacy of current street tree management.
Currently, street tree management items, except for street tree pruning, use general landscape tree quantity per
unit for the street tree management quantity per unit. KEPCO (Korea Electric Power Corporation) applied
pruning items from standard electric production infrastructure and carried out the activities at an average unit
price of 51% lower for heavy pruning and 39% lower for light pruning than the standard estimate. This was
judged to be a level that could not maintain or increase the quality of street tree management. It was
determined that an appropriate standard unit price for street tree management was necessary. To improve the
quantity per unit for the proper management of street trees, it was necessary to review costs in the field.
However, due to the absence of data on actual construction costs in the domestic landscape field, detailed
items of the US RSMeans Building Construction Cost Data (RSMeans) were reviewed, and the actual

construction costs were calculated by applying personal domestic expenses. As a result, the standard of the
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estimated unit showed a good ratio of 107% for heavy pruning of street tree pruning compared to the actual
construction cost, but light pruning was underestimated with a 59% ratio. Shrub pruning was 82%, weeding
was 92%, tree fertilization was 87%, and windbreak wall installation was 91% under—engineered. In addition,
it was also confirmed that the watering by sprinkler trucks and chemical spraying were over—designed
compared to the actual construction cost at the rates of 118% and 124%, respectively. Due to the specificity
of the street trees, the increase in personal expenses and the input cost of equipment, such as road safety
controls, were judged to be the main cause of the underestimation of items. Therefore, it is necessary to add
items related to street trees and general landscape trees to the landscape maintenance items of the standard of

the estimated unit.

Keywords: Landscape Construction, Pruning, Maintenance, Standard Estimating System, Actual
Construction Cost
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Table 1. Basic data collection of street tree management construction

Local
Construction . Management .
No. . governments Construction name No. Year . Construction name
time entity
/KEPCO
Local Management construction of area for street tree . L
1 2015 6 2017 KEPCO | Tree pruning construction in Jemulpo branch
governments and green zone (Guwol, Ganseok area)
Tree pruning construction in south Incheon Local Street tree management construction such
2 2015 KEPCO 7 2018 o
branch governments induding Jayeon-daero
Local Management construction of area for street tree
3 2016 and green zone 8 2018 KEPCO  |Tree pruning construction in Jemulpo branch
governments . .
(Namdong industrial complex area)
. L Local Street greenery management construction of
4 2016 KEPCO Tree pruning construction in Jemulpo branch | 9 2019 .
governments Simgok-dong
5 2017 Local Street greenery @nagement construction of 10 2019 KEPCO Tree pruning construction in Incheon
governments sky dity (Zone 1) headquarter
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Table 2. Street tree management items

Local governrrert management items Detail iterms Standard of estimated un.it Standard of estimated unit
(management of landscape architecture) (management of street trees)
Replacement planting / filling planting Planting O X
Pruning Pruning O O
Pest control Drug spray O X
Surgical operation A X
Nutrition supply X X
Surgical operation, etc. Soil change X X
Soil dressing X X
Soil aeration X X
Soil change X X
Topography and soil conservation Soil dressing X X
Fertilize O X
Support stand X X
Protective frame X X
Protective cover X X
Protective belt X X
Management facility
Breathing X X
Irrigation fadilities X X
Tree stem protection O X
Installation of windbreak walls O X
Water supply O X
No items
Weeding O X

O Item present, x: No items, A: Partially present (Standard estimate of cultural heritage)
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Quality deterioration due to

. . L Reflection of quantity per unit for
Non-reflection of street non-reflection of construction distance, . )
L > > construction distance, safety
tree characteristics safety management and .
management and hand signal products

hand signal products

Applying different urit Quality dedline due to the difference in

prices to the same
type of work

Reflecting the realization of standard
9 electric production units and using
KEPCO's standard production units

unit price between the local government'
standard production unit and KEPCO's
standard electric production unit

Confusion of managers due to the
bsence of management items in the field ¢  Establish new management item
of work

Absence of street tree
management items

Absence of quantity per | |Absence of installation quantity per unit

Establishment of quantity per unit for
unit for street tree for soil improvement, post, protection | quantity pe

detailed item

management details frame, guard, irrigation fadility

Figure 1. Problems of quantity per unit for street tree management
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Lo, HAKEIALS ERTAL FEof eFgZog 2|11 QItKKim and Baek, 2015). ©] & A&7HE Ak
o] el BA] A ) RSMeansel B 4 9k, RSMeanst= 194204 A8 Tl 3
AP dlofeo] 2ot RSMeans—J AL Az daily output), 5ARKlabor-hours), ZdT(unit of
measure), H-8bare costs) 5= FJ3] $FF FAHIE Aol Sl dLEFL QRF A - Alm F
o] o), A, s ZAS] SAAY SARE TF ARl & & e &S ORI EARES 7] 3E=
aaoh=t] Ba% leE0 e Anfeith ol R EEARME ddiEReE U 7 ok Slth SAES
© E52 Tkt ARSEE dHRQl 24 910N, ofs, YlE F)E ERI

2 AFolre 27 2ol AxEAm] tijt FAHole7} gloBR ul=o] RSMeans®] AFIES arst
of = ofdef] g Agstar, =l FEFAS W PE A Bl - B ffe iR SEsielt

3.3.2 ey
=] A 274 rAREE] A gl dist F4E dlofErt gloB® Aede] ettt 8455 RSMeans9)

Table 3. Comparison of standard of estimated unit and standard electric production units

Quantity (diameter at breast height), per tree, cm
Classification
" 11-21 21-31 31-41 41-51 51
Standard of Heavy pruning Less Less Less Less Less Or more
estimated unit Light pruning 38,529 58,462 80,250 102,651 124,807 146,595
Standard electric Heavy pruning 26473 | 39717 | 69467 | 123735 | 151,347 | No item
production unit Light pruning 13,237 19,859 34,734 61,868 75674 | No item
. Standard electric production unit + .
Heavy pruning . . 42% 44% 58% 83% 77% No item
Price-per-unit standard of estimated unit
comparison . . Standard electric production unit + .
Light pruning . . 34% 34% 43% 60% 61% No item
standard of estimated unit
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Table 4. RSMeans pruning actual construction cost (case study example)

Quantity (diameter at breast height cm), per tree
Classification Unit
11 less | 11-21 less|21-31 less |31-41 less |41-51 less|51 or more
Caliper, by hand 2 Common laborer Person 2 2 2 2 2 2
3 Laborers
1 Equio.oper. (medium)
Crew Aerial lift 1 Truck driver (heavy)
eral | Person| 3 3 3 3 3 3
equipment 1 Telescoping boom ift, to 80'
1 Brush chipper, 12", 130HP
1 Pruning saw, rotary
Caliper, by hand 2 Common laborer Ea 21 12 7.5 6.5 5.6 4.6
3 Laborers
1 Equio.oper. (medium)
RSMeans Daily I lift 1 Truck driver (heavy)
Aerial i v vy,
output| " Y B2 | 38 2 125 | 108 | 93 7.7
equipment 1 Telescoping boom ift, to 80'
1 Brush chipper, 12", 130HP
1 Pruning saw, rotary
Caliper, by hand 2 Common laborer Ea 0.762 1.333 2133 2.462 2.857 3478
3 Laborers
1 Equio.oper. (medium)
Labor
Aerial lift 1 Truck driver (heavy)
hours : Ea 1.053 2 32 3.704 4.301 5.195
equipment 1 Telescoping boom lift, to 80'
1 Brush chipper, 12", 130HP
1 Pruning saw, rotary
28 | k=245 [R] Al 503 45(8H 2123)
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Table 5. Working hours for each street tree management item
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Sefote AW WigloR FAF Al oleteo] gl BEo= AY A ohf Bt St 2 A
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. . Quantity (diameter at breast height cm), per tree
Street tree pruning Unit
11 less 11-21 less 21-31 less 31-41 less 41-51 less 51 or more
Working time min 6.3 124 15.6 224 324 42.3
" Work preparation time min 12.2 12.2 12.2 12.2 12.2 12.2
ea?/y Travel time min 1.8 1.8 1.8 1.8 1.8 1.8
pruning
Workload per hour week 2.96 2.27 2.03 1.65 1.29 1.07
Daily workload week 23.65 18.18 16.22 13.19 10.34 853
Working time min 1.3 16.7 21.4 294 389 574
Light Work preparation time min 12.2 12.2 12.2 12.2 12.2 12.2
|g. Travel time min 1.8 1.8 1.8 1.8 1.8 1.8
pruning
Workload per hour week 2.37 1.95 1.69 1.38 1.13 0.84
Daily workload week 18.97 15.64 13.56 11.06 9.07 6.72
) ) Obstade area, per 10m’ of planting area
Shrub pruning Unit
Less 0.9m 0.9m or more
Working time min 34 5.8
Work preparation time min 24 24
Travel time min 0.03 0.03
Workload per hour '’ 102.92 72.90
Daily workload n’ 823.33 583.23
. . . Water tank (water sprinkler truck), per 1.5m? of planting area
Watering of water sprinkler truck Unit
1,800L 3,800L 5,500-6,500L
Working time min 37 25 1.7
Work preparation time min 1.4 1.4 1.4
Travel time min 1.2 1.2 1.2
Workload per hour n’ 142.86 176.47 209.30
Daily workload m? 1,142.86 1,411.76 1,674.42
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Table 5. Continued
Weeding Unit Obstade area, per 1.5m?
Working time min 6.1
Work preparation time min 5.6
Travel time min 0.03
Workload per hour m’ 51.15
Daily workload m’ 409.21
o ) Quantity (diameter of root / unit: cm), per 1 week
Tree fertilization Unit
11 less 11-21 less 21-31 less 31-41 less 41-51 less 51 or more
Working time min 5.1 5.8 6.7 8.2 9.3 11.6
Work preparation time min 1.3 1.3 1.5 1.5 1.7 1.7
Travel time min 0.03 0.03 0.03 0.03 0.03 0.03
Workload per hour m’ 9.33 842 7.29 6.17 5.44 450
Daily workload m? 74.65 67.32 58.32 49.33 43.52 36.01
Shrub fertilization Unit Obstade area, per 1n’ of planting area
Working time min 94
Work preparation time Min 2.1
Travel time min 0.03
Workload per hour m’ 52.04
Daily workload m’ 416.31
Chemical spraying (machine) Unit Obstacle area, chemical spraying amount per 1,000 0
Working time min 735
Work preparation time min 42.3
Travel time min 735
Workload per hour per vehide 1.06
Daily workload per vehide 8.45
Windbreak wall installation Unit Quantity (tree height), per 10m
H = 0.45m H = 0.9m
Working time min 4.6 6.4
Work preparation time min 33 4.2
Travel time min 0.03 0.03
Workload per hour m’ 7.57 5.64
Daily workload m’ 60.53 45.16
A 192 A8 oI e 9524519002 AL, Al FTEEES Weslo] 333369102 A9
7, 32 B4 B ele 985T8TH0R Assigk At B AABARRe 243 1@ 1), 259
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Table 6. Daily work input cost for each street tree management item

Classification Quantity Unit price (KRW) Total (KRW)
Landscaper 1 175,057 175,057
General worker 4 130,264 521,056
Personal expenses
Truck driver 1 166,752 166,752
Street tree pruning 1,693,065 KRW Total - - 862,865
Sky crane 1 800,000 800,000
Expenses Tool rent fee 1 30,200 30,200
Total - - 830,200
Landscaper 3 175,057 525,171
General worker 2 130,264 260,528
Personal expenses
Truck driver 1 166,752 166,752
Shrub pruning 985,787 KRW
Total - - 952,451
Tool rent fee 1 33,336 33,336
Expenses
Total - - 33,336
Landscaper 1 175,057 175,057
Watering of water
. 602,337 KRW Personal expenses General worker 2 130,264 260,528
sprinkler truck
Truck driver 1 166,752 166,752
General worker 3 130,264 390,792
Weeding 557,544 KRW Personal expenses
Truck driver 1 166,752 166,752
Landscaper 1 175,057 175,057
Tree fertilization 602,337 KRW Personal expenses General worker 2 130,264 260,528
Truck driver 1 166,752 166,752
Landscaper 1 175,057 175,057
Shrub fertilization 602,337 KRW Personal expenses General worker 2 130,264 260,528
Truck driver 1 166,752 166,752
Landscaper 1 175,057 175,057
Chemical sprayi
er(nrlnachs_i;)ymg 1,550,673 KRW Personal expenses General worker 4 260,528 1,042,112
i
Truck driver 2 166,752 333,504
Landscaper 1 166,752 166,752
Windbreak wall
. . 854,560 KRW Personal expenses General worker 2 260,528 521,056
installation
Truck driver 1 166,752 166,752
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Table 7. Calculation of productivity per unit of street tree management (unit: won)

Work
(Classification Unit Working time preparation Travel time | Workload per hour| Daily workload
time
11 less per tree 6.3 12.2 1.8 2.96 23.65
11-21 less per tree 124 12.2 1.8 2.27 18.18
Heavy 21-31 less per tree 15.6 12.2 1.8 2.03 16.22
pruning 31-41 less per tree 224 12.2 1.8 1.65 13.19
41-51 less per tree 324 12.2 1.8 1.29 10.34
Street 51 or more per tree 023 12.2 18 1.07 8.53
tree
pruring 11 less per tree 1.3 12.2 1.8 2.37 18.97
11-21 less per tree 16.7 12.2 1.8 1.95 15.64
Light 21-31 less per tree 214 12.2 1.8 1.69 13.56
pruning 31-41 less per tree 294 12.2 1.8 1.38 11.06
41-51 less per tree 389 12.2 1.8 1.13 9.07
51 or more per tree 574 12.2 1.8 0.84 6.72
Less 0.9m m? 34 24 0.03 102.92 823.33
Shrub pruning
0.9m or more ' 5.8 24 0.03 72.9 583.23
1,800L m 37 14 1.2 142.86 1,142.86
Watering of water
. 3,800L ' 25 1.4 1.2 176.47 1,411.76
sprinkler truck
5,500-6,500L m’ 17 1.4 1.2 209.3 1,674.42
Weeding m? 6.1 5.6 0.03 51.15 409.21
11 less per tree 51 1.3 0.03 9.33 74.65
11-21 less per tree 5.8 1.3 0.03 842 67.32
21-31 less per tree 6.7 1.3 0.03 7.29 58.32
Tree fertilization
31-41 less per tree 82 1.3 0.03 6.17 49.33
41-51 less per tree 9.3 1.3 0.03 5.44 43.52
51 or more per tree 11.6 1.3 0.03 4.5 36.01
Shrub fertilization m 94 2.1 0.03 52.04 416.31
Chemical spraying (machine) 735 423 735 1.06 845
Windoreak wall H = 0.45m m 4.6 33 0.03 7.57 60.53
installation H = 0.9m m 6.4 4.2 0.03 5.64 45.16
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Table 8. Actual construction cost per unit for street tree management (unit: won)

(lassification Unit Work input cost Daily workload Unit price (KRW)
11 less per tree 1,693,065 23.65 71,603
11-21 less per tree 1,693,065 18.18 93,119
21-31 less per tree 1,693,065 16.22 104,406
Heavy pruning
31-41 less per tree 1,693,065 13.19 128,391
41-51 less per tree 1,693,065 10.34 163,663
Street tree 51 or more per tree 1,693,065 8.53 198,582
pruning 11 less per tree 1,693,065 18.97 89,239
11-21 less per tree 1,693,065 15.64 108,286
21-31 less per tree 1,693,065 13.56 124,864
Light pruning
31-41 less per tree 1,693,065 11.06 153,081
41-51 less per tree 1,693,065 9.07 186,590
51 or more per tree 1,693,065 6.72 251,843
Less 0.9m m? 985,787 823.33 1,197
Shrub pruning
0.9m or more m 985,787 583.23 1,690
1,800L ' 602,337 1,142.86 797
Watering of water sprinkler truck 3,800L m? 602,337 1,411.76 655
5,500-6,500L m? 602,337 1,674.42 498
Weeding n? 557,544 409.21 1,362
11 less per tree 602,337 74.65 8,069
11-21 less per tree 602,337 67.32 8,947
21-31 less per tree 602,337 58.32 10,328
Tree fertilization
31-41 less per tree 602,337 49.30 12,218
41-51 less per tree 602,337 4352 13,840
51 or more per tree 602,337 36.01 16,727
Shrub fertilization n’ 602,337 41631 1,447
Chemical spraying (machine) L 1,550,673 8.45 212,182
H = 0.45m m 854,560 60.53 14,118
Windbreak wall installation
H=09m m 854,560 45.16 18,925
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Table 9. Comparison of standard of estimated unit and actual construction cost
Classification Unit Standard of estimated unit | Actual construction cost Rate (%)
11 less per tree 62,919 71,603 838
11-21 less per tree 89,693 93,119 96
21-31 less per tree 120,638 104,406 116
Heavy pruning
31-41 less per tree 148,451 128,391 116
41-51 less per tree 178,874 163,663 109
Street tree 51 or more per tree 229,847 198,582 116
pruning 11 less per tree 38,529 89,239 43
11-21 less per tree 58,462 108,286 54
21-31 less per tree 80,250 124,864 64
Light pruning
31-41 less per tree 102,560 153,081 67
41-51 less per tree 124,807 186,590 67
51 or more per tree 146,595 251,843 58
Less 0.9m m? 9,016 11,973 75
Shrub pruning
0.9m or more m 14,873 16,902 88
1,800L m’ 1,157 797 145
Watering of water sprinkler truck 3,800L m? 807 655 123
5,500-6,500L m’ 424 498 85
Weeding m? 1,259 1,362 92
11 less per tree 6,249 8,069 77
11-21 less per tree 7,910 8,947 88
21-31 less per tree 9,395 10,328 91
Tree fertilization
31-41 less per tree 11,012 12,210 90
41-51 less per tree 12,498 13,841 90
51 or more per tree 14,159 16,727 85
Shrub fertilization m’ 1,567 1,447 108
Chemical spraying(machine) L 263,092 212,182 124
H = 0.45m m 12,660 14,118 90
Windbreak wall installation
H=09m m 17,464 18,925 92
*Safety management unit price increase rate: average 18%
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