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A Study on the Development of the Guidelines for
Supervision and Inspection of Earthworks Quantity
Using 3D Scanning Technology

0|YS, RUAY, YIS

Young-ho Lee', Won Gun Yun®, Jae-woo Park?

(Abstract)

Recently, in Korea, various technology developments have been made to utilize 3D
space and facility data such as unmanned aerial vehicles (UAV) and laser scanners
with the goal of improving productivity at construction sites. However, the lack of
related regulations for 3D laser scanner surveying has been a barrier to using the
technology across the surveying industry. As a result, owners, contractors, and
construction supervisors are reluctant to introduce and apply technology to the site.

In this study, the guidelines (drafting and inspection work to be supervised by
construction supervisors when constructing earthworks using laser scanners) was
developed and presented so that the earth surveying and quantity calculation technology
using a laser scanner could be applied and diffused in a construction site. Through
the development of this guideline (proposal), it is judged that the supervision and
inspection of earthworks quantity using a laser scanner will be activated in the field.

Keywords : 3D Laser Scanning, Earthworks Quantity, Geospatial information,
Construction Management, Work guideline
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Performance summary (cross section/quantity
calculation, etc.)

Fig. 4 Existing supervision method of
earthworks quantity by TS
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Fig. 5 Supervision method using 3D laser
scanner
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Table 1. Supervision and inspection items for construction supervisors when managing ready-made earthworks

using laser scanners (LS)

Earthwork surveying and
construction management

Construction supervisor supervision and inspection items

Construction survey plan

o Confirmation of entry of construction survey plan

- Construction work item, Survey scopr, Observation position
Criteria and Specification Values of inspection of earthworks
quantity

- Documents of equipments/softwares for construction survey

Survey before construction

(@ Survey of construction reference
points

® Installation of reference points

® Survey for the calculation of
earthworks Quantity

@ Submit survey performance

o Instruction of reference points(R.P)

o Check installation status of reference points

- Check survey performance and installation status of R.P

- Check survey performance and installation status of control
points for inspection survey of earthworks quantity

o Instruction of three - dimensional trans-formation of design drawings

- Based on 3D design data, Instructs the contractor to 3D the
design drawings to obtain the results of the design contrast
survey, inspection of earthworks quantity, and quantity calculation.

o Checking inspection of earthworks quantity

Surveying during construction

@ Inspection survey of earthworks
quantity

@ Submit survey performance

o Confirmation of accuracy test results report
o Confirmation of survey performance
o Check status of inspection of earthworks quantity

Completion survey
@ Survey for Inspection
@ Submit survey performance

© Confirmation of survey performance
- Audit earthworks quantity
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1. Purpose
2. Target range
3. Term definition
4. Construction Supervisor Management Item
(1) Review and verify the receipt and entry
of a construction survey plan
(2) Instruction of reference points
(3) Instruction of three - dimensional trans-
formation of design drawings
(4) Checking the installation status of construction
reference points, etc.
(5) Verify 3D design data operations
(6) Confirmation of accuracy test results report
(7) Checking inspection of earthworks quantity
5. Inspection items in the inspection task
(1) Written inspection of inspection survey
(2) On-site inspection of inspection survey
6. Control Criteria and Specification Values
(1) Criteria and Specification Values of inspection
of earthworks quantity
(2) Photographic criteria of inspection of
earthworks quantity
(Refrrence 1) Term Definition
(Refrrence 2) 3D Design Data Check Sheet
(Refrrence 3) Accuracy Check Test Results Report

Fig. 6 Detailed guidelines (draft)

3D ol HAAE ol83t B34 AT A
Za B AL e 2,

331 BARLSK B 8
B4 Bl BAREATL Beldleld
Apge: chat gk,
(1) B4 2% A A A AE - B
A e AN o] Theel RS A= -

serstolof g,

LT

[S3Ke)
O d2EF7 @ T @ FEF O AEREAL
@ 2357 1 EAL @ 34 - EHEYL, 24

ol

K

B3 ESAN 7138 TS F PP 7I01=ER1 N

2) A8 sl
% Flol=skele] ot 3D
SRR

w5 e, 71

3) 7114 =] Uy
w5 oA, 71geeE 71 9

2 AR7IE 5.

4 g

-
1l

4) B717] 9 ATEFe]
TVl AAgBRe dolAsA BA W 4
ZEgele] HE - 2l
@ HolALAY 2
sl 23 HHEGEe). , F
S Ble WY 2 Awy AAe] el
H2AUP Edbele 59 Aok 7.

24 Ay B Mol Yol A +20mm
Az dloel: Ak dlolE|9] HEo] 7K 2

24 A= Hote 3l AW A
e I P I ER EE e e
(@127 BA) | B4 2717k ol B2l A

@ AHE AZEFO]
3D AAdlolE] 4 ALEo]
A A 2ZEYo]

7143 AbE AZEF 0]

714 B 2y szl

AZA} 7P e
amEge] ARFA

2) 714 AA]

SAHIEARE SA Ak TIEdE AlE
oAl AARIE o714 Ve HFe 9
At AloxEsAHASE 58 2 A7
2EFTEASEEY FDIMY 3~4da(~4a

9D 81201, 122100 whet ARttt

;
ot 2L

SU(C

741



KSAU(C

742

ol

P&

o

ste| =23 233 5=

(3) AAE=AS] 3D} 2% AJA]

TAHEARE AAEEo] 2xkd =Y A
AlEANA AAES] 3D9F AlE AT
A=l 3D} A2 A e A B 714
g, 7 Ak ARR3IE 471 A% =Hl A
g oAl o3t BExAL 71gae] Al A
o]

o i mx Ho

==

BN

@ BA 71 5o

T o

BAIEAL ABATHE A 2] B

ek TS A% W WAl ool ARRS
gholetr}

ax) 43 el

o 1w

(5) 3D AAEleld 2] 2]

BAREAL 3D Aol AAEE ot
gom A8 Agso] YLAS Heldith B4
A=A Ladt 49 3D AAdelE AAEY
se] wla xS Slelel TANREA 712
ws Y AN, HUE, SUE, YU 5O
A% A sk ol SRR 3D
AAYolE S AHg3to] A4E CAD melat 47
W AN HE AR 5 ol He A

B8 AEtes Stk

1o

|

(6 HolH2AY Hhw AY 2w B 2l
BAIEAL AR 2% A AP Az
dolqarie] 23 HHE ARS o 7]

.
Aol dad 5 AYEE WESeA o

7 71
FAUSAL ATAE QA S dn

i

18R 9= e AR gkl

332 2% 92 At ae
71 $XelAel %
cheat 2o,

ax,

Bt

2) A=) 3D} 2l
A= 3D} 244

N

3) FAF ZIEHEEAHOIATS)O oeh 59

)

el olgsts A 1EH % B
Sol ofgte] ApARRE ¥ At A5
LA o2 e,

4) 3D AdelE A 2]
3D AAElole AASAEA 2] 2,

Sl Wagh Aol 44 olF] dole) vt

Yo HAe] AAEYLA oRE HII,

5) HEE Hel AYPT BIH Bl
ol A2AE olgU F14 Hgol AR B
% HEES ST QA ofRE Tl

6) 71dEE] Avh el
71 AR o7 71 VIEelA

WE W A g 350

oX,

_?_l’,

¥
oX,
ook
J
¥
o



3D 29Hd 7|48 o|gst

[

EZA718EE

3

KS((C

2= U 7 Tjo|=alol A

5 eIgitt o] ofe}, tiEfHor FU o Folu &
BLE= 0 R < B P et B e |
8) A} 3 AdukE 2l T4 el AxE VeS8 5 gle A9l
- 3DAA o€}  UE A% Ve &, 3 B TREATAL,
o o ke el TRAIRA Sl AAEe] ghe vl A2
fﬁ% Lol o 714 B ol R AtA e Aeit
- LSofl o3t ¥ A HlolE(CSV, LAS
5o EIIE )
24 7124 9 mAA flolg 333 227lE A A4 o

Q) 7173 = vhe B AaF D 717 71 8 atA #

TARIEARE A ElolEZE gAEe] Sl o dFlre A FRER V188 Ve
7BEE TS G& olgste] AHoA Aol U FA glo] HEE Aeldlel kR A B
At 9] 714 ZeRS AAJBk 3D A Ab 71 B A G CAE AARE
olgle] AA W} AZgre] Byt 34 I W 71 9 4 4 A8 A9 FoARke o

of QReA] WA AN o] B B4 @ & Table 2, 3 3 ek,
A 29 oAg Tefdte] 1BAIAE K9 7]
WEsh o Ha lwwe ANE ool @ D R Zlsdele] nE AT A, ugue)

S wlolzt QA

o] dHs yehis

=
A

$io] 2794 59 PaSo] AXHo] &

Table 2. Road construction earthwork standard value (example)
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Work Surveying Survey item Standard yalue(mm) Survey Survey Position
Type location Y Medium | 7j"8®=3zt | Standards Y
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(Flat land) crossing) £30 260
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1= i ) 5
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Table 3. Road construction earthwork construction management standard (example)

H]=hH (Slope face)

Cut base height(Rock) " +30
Cut base height(Soil) : +50
Slope position(Soil)
Ej}] Bo B
(Cub) Slope position More than
(Weathering rock) Design gradient
T Slope position(Soft rock)
(Earthwork) Z(Width) -0,450
7]&1(Base height) ‘ +30
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Design gradient
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