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Urban facility construction planning system using location—time information

Jaehyeon Shin*, Sang-Joon Lee®, Ho-Young Kwak*

Abstract

In this paper, a shared model of systematic urban facility construction planning system is proposed.
As the scope of construction on urban facilities has expanded, the construction process may occur
simultaneously in the same location and short period of time by the different public agencies. This
kind of construction duplications may cause the inefficiency of construction time and cost. In order to
improve this, we studied the sharing method of the construction information which are produced by
the different construction agencies. And also studied the method of find out the duplicate
constructions occurring in the same place and short period of time. And Then we suggest a system
that can rearrange the order of urban facility construction.

» Keyword: urban facility construction planning, duplicate constructions
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2. Utility—pipe conduit
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Fig. 1. Utility—pipe conduit
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4. Urban Seoul (htip-//urban.seoul.go.kr/4DUPIS/index.do)
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5. World Geodetic System, WGS
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Table 1. Research Trends
Title Contents Compare

Development of spatio—temporal data model
for the spatial information
production(2016)[14]

Information link between current and past of
country basic chart and normal image map and
numerical display model.

It just presents a space and time information,
but it fails to present a shared urban construction
model in the schedule plan model.

A methodology for an effective utilization of
process simulation modeling techniques for

construction planning and scheduling(2015) construction project.

It reduces costs by establishing an initial plan
based on the resources invested in the

In an experiment relying on a typical construction
process, a shared model for urban construction
was not presented.

Study on GIS—-Based Roadway Construction
Planning(2005)[11]

It was implemented in an integrated environment
such as GIS for efficient and scientific
construction planning.

Space scheduling cannot be presented as a
shared model along with time information.

Study on the Developement of Scheduling
Software in Building Construction(2003)

It proposed a new schedule planning system
that analyzed the operational status of the
schedule control software.

As a study of the management of the work plan
and construction control software, separate

process planning and shared models were not
presented.
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[Il. The Proposed System

1. GIS data representation by urban construction
types
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Table 2. Common Data

Type of
construction

Ordering
Organization

Registration
Number

Constractor
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Table 3. GIS Data
Starting Point Midpoint End Point

latitude ‘ longitude latitude ‘ longitude latitude ‘ longitude
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o4 glom, 4

)

At} EEF

E2FAE AR Pl 8% P2& o] F
FEFARE A4 P3S FRA PAR o] FolA]

Aol AT FRAS ¢ SR ehE A1) g
Hl—z%/\kj L}E}»u 2= o]u]_.
P(t) (I*t)PlﬂLtPQ .................................................... (1)
BEEFAL A s W ESE el F BARE ofelsh
22 2(2)9F A(3)9] Ao w Aedrt
(t) (1ft)P1+tP2 ..................................................... (2)
p(s):(1fs)pg+sp4 .................................................... (3)

w7 0% 174A)9] gholm] ¥ o] mAHE FEH
grolz tha) Aelsh A(4)e} 2k,

(L—t) P, +tPy = (1—§) Py A4 8P, rworrsmsmssessssssssssnnn 1)

o] A1g A x, v mdahd AG)s @AY 2719 A
o% ¥elr} hse,

oy Ft(my —m,) = a5 (@ —my) e (5)

Y+t —y) =ys +s(y,—
sk A(7)3 2t}
)(112 y1)

welg 42 a8 V1Fom

( f
5= T = ey E (8)
SAGE T He] AR v mlel glelu, HEHon T

Aol WA x, v AO% 10T T 5 ek
I:I1+S(I27I1) .......................................................... 9)
y:y1+s(y2,y1) .......................................................... (10)

x, y7F 7 Aol tigh wH &, AR FeA FHoR
FAPE o] FoiA 3L Q= A oltt.

o} s9 gko] 07} 1 Afo 1-2—‘
etk 18 & tE T
A itk ojn|7} Al

2. Time data representation by urban construction
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[Table 5] .

Table 4. Time Data

Construction start Construction

Drilling ban period

period end period
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Fig. 4. The intersection of time

3. ldentification of interferences with other

construction sites
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Fig. 6. Intersections occurred
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Table 5. Duplicate time information
Type of Construction Construction Drilling ban
construction start period end period period
Road 2017.3.5. 2018.3.5. 2021.3.5.
construction 09:00 18:00 18:00
Waterworks 2018.5.15. 2020.5.15. 2023.5.15.
construction 09:00 18:00 18:00

4. Urban facility priority
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Fig. 7. Location of Urban facility[10]
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Fig. 8. How to recover after drilling[10]
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Table 6. Urban Facility Priority (3, #2018043003, ATFA1%, WHACHIAE, 253,
Priority Type of construction 33.4545, 126.5638, 33.4538, 126.5634)

7 Road.co.nstruction _ . (&, #2018060506A., 75]—-_71—7(4@51}\} 75]—:71-7( _—g_}\}, {Eﬁﬂ,

6 Electric line, Communication line

5 Waterworks 33.4544, 126.5635, 33.4529, 126.5639)

4 Rainwater pipe (5, #2018070106B, KT, —?‘a%ﬂ/\]%, %}ﬁl, 33.4535,

2 zewelf pipe 126.5635, 33.4529, 126.5639)

as line
1 Subway (6, #2018120506A2, NUA|FAL, A7IbATE]FAL, A,

ERFALe} *J"FE*/‘V} 9% 33.4561, A= 126.56339]
4 154 &4 9] ol [Fig. 9]}

SAAIE LR
E23M
2017. 3. 5. 09:00

SNEELR SHEIP|IT

- .
2018.3.5.18:00 2019. 3. 5. 18:00

%AMEQ%N
HEEZA
2018. 5. 15. 09:00 2020. 5. 15. 18:00 2021. 5. 15. 18:00

Fig. 9. Before comparing priorities
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Fig. 10. After comparing priorities using topological sorting

Table 7. Common data and GIS data Table

‘ Index | Registration | Ordgrmg |Constructor| Type of ‘
- Number Organization construction
Starting Point Starting Point | End Point | End Point ‘
latitude longitude latitude longitude

V. Implementation

1. Research data
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1 E|o]E-2 o} [Table 8]7} 7L Hlo] &l S0 tlo|E
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(1, #1998010207, AFSHEAAEY, =3, ==
33.4556, 126.5625, 33.4531, 126.5643)
(2, #2018030107, ==#Tad, JTHBAT, ==
33.4542, 126.5615, 33.4541, 126.5661)

22.4535, 126.5637, 22.4535, 126.5637)

Index 1 TFHE #1998010207 =234 £+ 4%
glo]E}= [Table 9]¢ M wlo]Eo) A ofefo} o] JHH},

Table 9. longitude and latitude table at midpoint

Tl Registration Midpoint | Midpoint | Midpoint | Midpoint
Number latitude | longitude | latitude | longitude

(1, #1998010207, 33.4556, 126.5838, 33.4552, 126.5843)
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Table 10. Time data table

Registration | Construction | Construction | Drilling ban
Index ) ) .
Number start period | end period period

(1, #1998010207, 1998.01.02. 09:00, 2000.12.31. 18:00,
2001.12.31. 18:00)

(2, #2018030107, 2018.03.01. 09:00, 2019.01.31. 18:00,
2020.01.31. 18:00)

(3, #2018043003, 2018.04.30. 09:00, 2018.11.01. 18:00,
2019.11.01. 18:00)

(4, #2018060506A, 2018.06.05. 09:00, 2018.11.07. 18:00,
2019.11.07. 18:00)

(5, #2018070106B, 2018.07.01. 09:00, 2018.12.02. 18:00,
2019.12.02. 18:00)

(6, #2018120506A2, 2018.12.05. 09:00, 2019.12.30.
18:00, 2020.12.30. 18:00).

2. Implemented a program
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Fig. 11. Program capture screen

Index 1 52¥ 3 #1998010207 EZFA}e] HolHE <

sl [Fig. 12]9} & A7} e,

[rsor ot o 002

12. Registrate the Road construction

Fig.

3. Program results
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Table 11. Time duplication does not occur

Drilling ban
period
2001.12.31.
18:00
2020.01.31.

Construction
end period
2000.12.31.
18:00
2019.01.31.

Construction
start period
1998.01.02.
09:00
2018.03.01.

Index RN Type

1 #1998010207 | Road

N

#2018030107 | Road

09:00 18:00 18:00
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Fig. 14. Interference occur Sewer pipe construction

o] SEME #2018043003 AFA A<
EEFAL Atelef

2 [Fig. 1413
O FAblA 71E #20180301072

T
[Table 1219} #o] H4dg3to] MY Fr)

Table 12. Before comparing time data Index 2 and 3

Index RN Tooe Construction|Construction| Drilling ban

— Y start period| end period period
2018.03.01./2019.01.31.|2020.01.31.

2 #2018030107 | Road 09:00 18:00 18:00
2018.04.30./2018.11.01.{2019.11.01.

3 #2018043003 | Sewer 09:00 18:00 18:00

gl v SAe9le we o AL B2
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Table 13. After planning schedule Index 2 and 3

Index RN Tooe Construction|Construction| Drilling ban
— Y start period| end period period

2019.10.08./12020.09.02.{2021.09.02.

2 #2018030107 | Road

AF Alo]

W o wAbge] dofubt 04w BAS B
A Faol

AT [Table 1615 o] 42
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10 o

Table 16. Before comparing time data Index 3 and 4

09:00 18:00 18:00
2018.03.01./2018.10.02.|2019.10.02.

3 #2018043003 | Sewer 09:00 18:00 18:00
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Fig. 15. Interference occur Electric power construction
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Table 14. Before comparing time data Index 2 and 4

Index RN Tioe Construc?ion Construcltion DriIIing ban
— start period| end period period

1 #1998010207 | Road 199&?01602. 200105;;102631 . 200115.;:102631.

5 #2018030107 | Road 201&:100603. 202106?(?602. 202115(:)5602.

3 #9018043003 | Sewer 201&?{%01.201185;:183602.201195:1&02.

4 #2018060506A Electric 201:9?(%05' 2011Séj(;607' 201195:1(;607'

AR A B2 A $03¢907) 7] wiEe] Zahdol

A& 1 Ad= [Table 1519} 2t}

Table 15. After planning schedule Index 2 and 4

Index RN Tioe Construc?ion Construcltion DriIIing ban
— start period| end period period

1 #1998010207 | Road 199&?01602. 2001Oéj()2().31. 20011éj()2().31.

5 #9018030107 | Road 202(;;5%606. 202125%2605. 202135%2605.

3 #9018043003 | Sewer 201&?&01. 201%?&02. 20119638)602.

4 |#2018060506A |Electric 201(?9?(?603' 20210595’605' 20211595’605'

o= [Fig. 16]7 2] Index 5 #2018070106B &4l

B &
329} Index 6 #2018120506A2 AE-FA7F ZH2t j€H ),
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=
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Fig. 16. Interference occur Communication construction
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Table 17. After planning schedule Index 5 and 6

Construction|Construction| Drilling ban

= AN start period| end period period

Type

Index RN Tioe Construc?ion Construcltion DriIIing ban
— start period| end period period

1 #1998010207 | Road 199&?01602. 200105;;102631 . 200115.;:102631.

5 #2018030107 | Road 20239?(;3606. 202126?02605. 20213é?§605.

3 #9018043003 | Sewer 201&?{%01.201185;:183602.201195:1&02.

4 |#2018060506A | Electric 201(?9?(?603' 202106?03605' 20211é?§605'

1998.01.02.|12000.12.31.|2001.12.31.

09:00 18:00 18:00
2021.03.06./2022.02.05./2023.02.05.

1 #1998010207 | Road

2 #2018030107 | Road

09:00 18:00 18:00
2018.03.01.[2018.10.02.{2019.10.02.
09:00 18:00 18:00
. [2019.10.03.{2020.03.05.{2021.03.05.
4 | #2018060506A |Electric 09:00 18:00 18:00
Commu(2019.10.03./2020.03.04.(2021.03.04.
nication

6 [#2018120506A2|Electric

3 #2018043003 | Sewer

5 | #20180701068B

09:00 18:00 18:00
2018.12.05.2019.12.30./2020.12.30.
09:00 18:00 18:00
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Index 6 #2018120506A2 AHFA=  Index 1
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ads|  saus BaasEa | sarnsaed| 2R
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V. Conclusions
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