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Introduction of 3D Printing Technique applied for producing
Physical Models of Underground Mine Openings

Dong-Ho Yoon, Sayedalireza Fereshtenejad, Jae-Joon Song*

Abstract Physical models of underground mines are very useful to the design of mine openings and the management
of work progress of mining companies as well as to consulting. Even though 3D image realization techniques for
mine openings have already been developed by various companies the physical models are still widely used because
they can provide better understanding without sophisticated equipments for the most of people. Conventional
materials for the physical models are paper and acryl which demand a lot of time and labor to make the model
even with low precision and high cost. In this research, 3D printing technique is adopted to develop the physical
model with relatively short time, low cost, and proper degree of precision. Finally the computer software
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TUMine2STL: was developed and verified by comparing the printed product with its design.
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Fig. 1. Cross-section of mining tunnel segment in cases of (a) re=9 and (b) re=101, when R=2
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(a) Segment

(b) Joint

Fig. 2. (a) A cylindrical segment, and (b) a joint combined by a connecting-sphere

U A7 E ARGt ArthHs e Al THES]
Ay TGS A Yol ARl Y AiE L
u|gh, HF34Q1 e A4S HAlsl| QA= A1
I} FHo| A2 Zolok stEE ATIHE T Mok
Fig. 1 (a), (b)S+ Zo] (re-1)7l12] ¥ zk= cizbg oz
Aolatgir). AEs =30 s Ere=101)= YA
NZHIES] 42 Fig. 2 ()2 Zo] Uehdt

7= AZA¥(Joint)

Qo A} o] AFH /\ﬂl?jE% 2015} o]
AAHE Holslr] 9%
o} e dAR= TL]——,—_,] 71157} 7@&51741,} Babge
Ex BB9 olujatn, PEBIAE 7|9} FeHsko
Jolet Tkl A AIIHE 7t A4S 2ARE] S8
Fig. 2 (b)2} Zro] AATE WAste] gy Aglx
=5 oRgiek A8 54 ARolA dAdE= Al
ES WHAE & & Aﬂ*%te HAsto] o]} FURt =
718l BAES ﬂii 45k g2 AFTAelA
= s ATRE of wet ofF 1A el ¢
FE Aol AoJstar Aol wet 2 ds] Hesto]
L3l= duElEe vEskoL), Adlr|zte] Aoz
ZF QaHES] 2 Ao 2 AL XLQ_O] SERRY
o] HEHoz AZL WAl Adsigct

3, A=

il

o3

iy mh‘.r

Mo K

22 3p=2igE AnglE

o AP st AR B, 2R U,
Azl Age HH0R DIUY 742 Bt
AR ASiAl AEPAS dotstel mulesh
LS ALl A Lol olgsiol 4
329 QA B WA e El ANY 5
of ErbHo® BT 4w mYe] A7), 4Y o

373, 2929 W84S e, ohSa o] 3D2Y
= 9% dagES F7tE ekl

2g zg

RE DEHEE= dE A ARE Ssty] gt
IS R R ofm, tiREe] A 7171 AA| el A
HE 28301 sfid 33 YollA| Eﬂ%% #’%?&EP 3

4 7% Sl g2t el 2o} 2 ng, E;h
R R e
AHsllA= o] o] RE=A] Ads)E|ofof gy wet
%, €] ST DA /3 SaUng 2

ST
7HEE‘6:]Q. _).\_Jz{] ZE:IS]— B = _‘tLl_’ Fagle] 7)H
& al F3pA|o] SYFe XY
‘%}%& 23 2 Buo| ASE st 91
1=}]

sol ARAE USRe SEOR Bl ZRsat

FuelEe Ao o AR A2RL Ba
s A9 Al ebgo] AstEA Hue of v
ST AGAR ol T2 e Yk
sisich oleltt A0 wde cihe] w52 &
Fejo] 153 Hnl, pEa o Bels
o mES A B4 el BEAow
Aol FUTFO R FYNNS dE BET 5 9)

£ o] itk 2% ZelE BES T A £
e A%

171 flste 2k Eahgo] g A E 2t
== ek U% Flg 3 (a)




72 AetAAEe] Belny 7Ee 9

(a) Partitioning and reunion

(b) Supports

Fig. 3. (a) Reunion of modules printed after the partitioning, and (b) supports generated at joints

(a) Triangulation

ra

(b) STL format

Fig. 4. (a) Segments after the triangulation, and (b) transformation into STL format
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