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ABSTRACT

In order to respond and prevent underground safety accidents, the Korean government
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9 Development of Drawing Processing Tool Program and Establishment Strategy of 3D Underground Structures based on Standardized Drawings

has been preparing a submitting completion drawing web system project for converting
the current manual—based 3D Underground Geospatial Map construction and its update
system to an automation—based 3D underground information construction. However,
research on standard drawings required for the automatic update of 3D underground
structures is insufficient, so detailed research is needed. In this research paper, a
standard map—based 3D underground structure construction plan was presented for the
six types of underground structures constituting the 3D Underground Geospatial Map,
enabling rapid and accurate drawing data creation and systematically 3D underground
structure drawing data could be managed. In addition, we developed a 3D construction
drawing tool that can be used in underground information practice so that ordinary CAD
program users can easily produce processing drawings. The results derived from this
paper are expected to be major reference materials for the establishment of standard
frameworks and practical application guidelines for the construction of 3D underground

structures in the future.

KEYWORDS : Standardized Drawing, Drawing Processing Tool, 3D Underground Geospatial
Map, Submitting Completion Drawings System, 3D Underground Structures,
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TABLE 3. Drawing selection
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Drawing Selection Note

Underground Pass
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Subway Line Cross—Section
Underground Parking Lot
Underground Shopping Mall, Underground Tunnel Floor Flan

Subway Station

Cross—Section & Floor Flan
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FIGURE 7. 3D underground processing drawing
construction procedure
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FIGURE 9. Form drawing
(The source of map: Seobinggo underground pass)
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FIGURE 12. Mark the road location reference point for the underground road
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FIGURE 13. Character marking for the location and width of the
cross—section of the underground road

TABLE 6. Underground road processing drawing notation

Central Axis Notation Character Marking for Location and Width of Cross—Section Symbol Mark

- Starting point of ramp: “B.P

RAMP” (End

— Location reference point of
the road: NO.0, NO.1, NO.2,

— NO.0+10.00~NO.0+15.00(14.565 ; 14.544)
— Starting location ~ End location(Starting height; End height)

; : — NO.0+10.00: Starting location(10m from No.0 to No1 on the central axis)
O%g’%’\iio (()%tgrtlFSgtatrﬁﬂé — NO.0+15.00: End location(15m from No.0 to No1 on the central axis)
) ' — 14.565: Height of starting location — Location: Location
_ . o« — 14.544: Height of end location of the height in the
End point of ramp: "EP O N0 17:45.00~N0.17+10.00(15.703 ; 16.700) middle of the road
fext) “NOA7+10.000° (End Starting location ~ End location(Starting height; End height) — Layer: UF_SYM_3D

— NO.17+5.00: Starting location(5m in the direction of E.P OF RAMP from — Symbol: flip_mark
NO.17 on the central axis) — Shape: Red point
- NO.17+10.00: End location(10m in the direction of E.P OF RAMP from
NO.17 on the central axis))
— 15.703: Height of starting location
— 15.700: Height of end location
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FIGURE 14. Marking the starting point for the underpass

FIGURE 15. Character marking for the location and width of the
cross—section of the underpass

TABLE 7. Underground pass processing drawing notation

Central Axis Notation Character Marking for Location and Width of Cross—Section Symbol Mark

— POS: 8600~29600
— POS: Starting location~End location
- 8600: Starting location(8,600mm from the start point to
the end point of the central axis)
— 29600: Starting location(29,600mm from the start point
— Starting point: Mark the end point to the end point of the central axis)
outside central axis as a figure — POS: 33300~46600
— POS: Starting location~End location
- 33300: Starting location(33,300mm from the start point
to the end point of the central axis)
— 46600: Starting location(46,600mm from the start point
to the end point of the central axis)

— Location: Bottom of the
basement floor

— Layer: UF_SYM_3D

— Symbol: flip_mark

— Shape: Red point
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FIGURE 16. Marking the starting point of a subway station
(The source of map: Saetgang 916 station)

FIGURE 17. Character marking for the location and width of the
cross—section of the subway station
(The source of map: Saetgang 916 station)
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FIGURE 18. Character marking for the location an floor height
of the subway station floor plan
(The source of map: Saetgang 916 station)

TABLE 8. Subway station processing drawing notation

Central Axis Notation

Character Marking for Location and Width of Cross—Section and Floor Plan

Symbol Mark

1. Character marking for location and width of cross—section
— STA.17KM 826.000~STA.17KM 842.750
— STA. Starting location~STA. End location
— Subway station starting point: — 17,826,000—178,18,500=7,500mm from the starting point of the cross

“916 station function room
start point” (Starting text)
— Subway station starting
location:  “STA.17KM point
818.500" (Starting location)
— HEIGHT:14.663
— HEIGHT: Height of the floor

section(starting point of the central axis: 17KM 818.500) to the end point
- 17,842,750—17,818,500=24,250mm from the starting point of the cross
section(starting point of the central axis: 117KM 842.750) to the end

2. Character marking for location and height of floor plan

— Location: Bottom of

the basement floor
— Layer: UF_SYM_3D
— Symbol: flip_mark
— Shape: Red point

— 14.663: 14,663mm height of the floor
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FIGURE 19. Marking the starting point of the subway line
(The source of map: Saetgang ~ Noryangjin station)

( BMde4d )

(STA.18KM113.000~STA.18KM429.120)
(STA.18KM506.820~STA.18KM623.096)
¢ oF B

FIGURE 20. Character marking for the location and width of the
cross—section of the subway line
(The source of map: Saetgang ~ Noryangjin station)

TABLE 9. Subway line processing drawing notation

Central Axis Notation Character Marking for Location and Width of Cross—Section Symbol Mark

— STA.18KM 113.000~STA.18KM 429.120

— STA. Starting location~STA. End location

— 18KM 113.000: 18,113,000-17,626,096=486,904mm from the starting point of the
cross section(starting point of the central axis: 17KM 626.096) to the end point

— 18KM 429.120: 18,429,120-17,626,096=803,024mm from the starting point of the
cross section(starting point of the central axis: 17KM 626.096) to the end point

— STA.18KM 506.820~STA.18KM 429.120

— STA. Starting location~STA. End location

— 18KM 506.820: 18,506,820—17,626,096=880,724mm from the starting point of the
cross section(starting point of the central axis:17KM 626.096) to the end point

— 18KM 623.096: 18,623,096—17,626,096=997,000mm from the starting point of the
cross section(starting point of the central axis: 7KM 626.096) to the end point

- Starting point: ‘910
zone starting
point” (Starting text)
— Subway line starting
location:  “STA.17KM
626.17" (Starting
location)

— Location: Bottom of
the subway line

— Layer: UF_SYM_3D

— Symbol: flip_mark

— Shape: Red point
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FIGURE 21. Marking the starting point of the underground
shopping mall

FIGURE 22. Character marking for floor plan of underground
shopping mall
(The source of map: Cheongnyyangni underground shopping mall)

TABLE 10. Underground shopping mall processing drawing notation

Central Axis Notation

Character marking for location and height of floor plan

Symbol Mark

— Starting point: Mark the end point

outside the central axis as a figure 4000(height mm)

— Height of floor plan: 4000
— Height of floor(Starting point of the central axis):

— Location: Starting point
on the left side of the
floor plan

— Layer: UF_SYM_3D

— Symbol: flip_mark

— Shape: Red point
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FIGURE 23. Marking the starting point of the underground
parking lot

HEHUHT(A-A)

(POS: 1000~42700)

6.400
250

HEHZZ

st

FIGURE 24. Character marking for the location and width of the
cross—section of the underground parking lot
(The source of map: Kumho public parking lot)

TABLE 11. Underground parking lot processing drawing notation

Central Axis Notation Character Marking for Locgnon and Width of Symbol Mark
Cross—Section
— POS: 1000~42700 .
— POS: Starting location~End location - EOC:quenn't Eilott?m of the
— Starting point: Mark the end point - 1000: Starting location(1,000mm from the start point to as . 00
: ) : . . — Layer: UF_SYM_3D
outside central axis as a figure the end point of the central axis) .
., — Symbol: flip_mark

= 42700: Starting location(42,700mm from the start point Shaoe: Red point
to the end point of the central axis) be: P

o= AYsi) &2 ?i:rLoﬂ/\ﬂ 7HHL% 3D Asl=x 7h #elo] W (Layer Mapping Tool)
B ¥F 7Red B0 FaU)% S gtk A =2 FoloE WA ¥ | =1
o] goloje}l rlymwel A3t Holos W
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FIGURE 25. Layer mapping tool
(The source of map: ICTWAY drawing processing tool program)
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FIGURE 26. Form drawing
(The source of map: ICTWAY drawing processing tool program)
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SECTION
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FIGURE 27. Xdata attribute management
(The source of map: ICTWAY drawing processing tool program)

FIGURE 28. Making outline
(The source of map: ICTWAY drawing processing tool program)

Axis Mark Insert Tool(X| 518 %A x
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Cancel

FIGURE 29. Axis mark insert
(The source of map: ICTWAY drawing processing tool program)
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Processing drawing 3D transformation

FIGURE 30. 3D underground structure conversion after applying the processing drawing standard
(Saetgang Station)

TABLE 12. Comparison of the existing of CAD tool and the automation tools

Division Work Procedure Time(Persons) Note
1. Drawing data collection Floor—Plan
2. Digitizing Cross—Section
CAD tool 3. Refinemgm of the survey data Over 15 days General Map
4. 3D polyline (3 persons or more) Repeat the work
5. Offset(outer wall thickness) (Requires multiple files)
6. 3D Face
1. Select drawing
Standard drawings 2. Copy of central axis one day Writing only simple contents in
automation tool 3. Form drawing (one person) one drawing file
4. Insert axis mark

FIGURE 31. 3D model of subway station (Saetgang Station)
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