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Underground Storage of Food

Hee-Soon Shin, Yeon-Jun Park and Kwang-Soo Kwon

ABSTRACT

Underground offers many advantages for storing agricultural and marine products. Since it is confi-

ned by thick walls of rock it is easy to control temperature and humidity and to achieve air and
water tightness. Also, damages by rodents and insects could be avoided. Flexibility in choosing the

location is another advantage that underground could offer. Consequently the goods could be stored

near the big city to meet the demand change. Because of these advantages, many underground food

storage facilities were built and operated successfully in U.S. and many European countries. On the

other hand, there is no underground food storage facilities in Korea despite the need is growing

rapidly. This paper describes the case studies of foreign food storage and technologies related to

food storage were analyzed and evaluated. Also performed is analysis of domestic technologies for

construction and operation of underground food storage facilities to deduce the fields of studies that

have to be conducted.

.M =
URR A
RIS
+

B AHgell WY gl Al
9 B I A dARE R
Agto] Erlu|gtll we} I FAHE 7HF <
sl A71A Aol 7hsdt AAEUE HFE T
He A ulE Aol aAde] dirEm glev
e AFALRE Il FAME] 10% T A
Fb 4= Qlo] A AAAe] #A3| HEFE AAo|ch
AR Aollz A4, Aslel FrkA] A el
Ark AGHAAALALE 2 A7) XA T olH
o] Qoo Agne] wus WELEoel oz
Qe FEA ] di7h dAAe] R & F5

27} #AsA Xl AAAEe] AR} oA
Aol Hhgth xapAA Aldell A ke A

rok

ok

sk
o,
a2
Al
il

rh > o

ox

A

rh

~19941d 8¢ 229 A%
D A3, ¥FAPATE FYUALATE Al
2) A3, ZA4YAT4E Yot 2B )

192

ZH o] AR AR Aol ulste] Bolsirt. &
AES] A AL 2epF ko] F= Y
oleloll= A F7}A] FwolA 9l
A= AR A A A 4w R9} ol THE
o7 FF3le] dFe} RS uEse] 2084y
***7] gl wlprlol] 23t =2 Wsle A U
T Ak A Al AARNAE e 94
7t A5 275 &% U FEZHo| folzlx
BaAl7h A9 =k o AR, shESol A% s
Y 4 ok A AAFeg 15~20%9] ZAlo] A

5ol E4sve ALE AAY o ARG [



z70) FL AF7He] o] 8- YAHe|gn ¥ F
Ark

u 23§79 ofivelelAe AsihE iRl
AZAAE o] FEAR, #AEY e 5
A4HE 9 WBE S5 FF 50 AR ol fsn
ek ¢l g Eof ux9 5:'_14& Ao A Asl2E
ol gslo] AES wEY FAEN U8F iR
Hog Astx glom kage], 2ddldAe A
kA Aol ofe]2A R, WES, Hol & HF
g A2 s Qlck

olo]] Hkstod FUell A& Al & ol &3t FAHE
A3, HdE o EFE ol&% ’“%w«l 4 9
A%, HBFiE o] &3 WAl F AFRHI A
sARAEIE oy 259 73%21% AN 5
Hog 7AA" AFAHN AAANALL gl FE9 2/3
7} AR|ela ol EAj Ate] Efsle e
AA, XA ofAdol mlFo] oA Heotsl &
2049 FisHE | 5 Q= A AT E B3}
a7, HEZF 84-Hek

2. X|at MEMYAILe IH A 0| SHE

g AS Aol EY] wifd FES A7 M
A= A xgk % AgEgol w‘?—““o‘ﬁﬂﬂl 2

A& AP ch;r)r %b:k
- 9—]‘1‘ 71%2] oFgks 79 WA oo} YA &

=& ddgsE A7 7

—‘%ﬁwlt«l Ak gl AE7)x, ezt Fol
B gste] e FJEAA Ao wlsto] A
L

— AR AL QA7bo|r} Mol Hito] TEE
3

— AR AR AL A, WAls 3, A, 28
<29 ¢85 gl

— oMk A7) 233 v)AE 5 AESE Q4
2 I e B 1 ¢

— 9 13C Axo AL+ TEFo Ao
A

Eld#} Aahgzk 193

— ASARA B BFN AeFel 2~3%0
%mm %, A7) A4e] ErFEH

% ALTE 20%)

- »ww A5A AHgol $USHEE 29 )
97 2 3o 3 84

— A B LEol olsfe] FRA
28 3

— LEH} Ho] FAMN 1A AT el
BAeES FAS 450l glol ARE FY
R ghe.

e

AF9 AR Feg 7 HE B & FF
5 olgsle] WA FEALE SAY T A,
AR, AF 59 vk HEE dides @ AA
A W, 7HEAEY AxARsE S 7He,
u7kg Al WA, 3¥E AR e s A4
ol At

o]Fof| 4 WEAHCold Store)2 Halslr] 4%

2FE AUz {4, B %
Hog —18~-25C Ako]9 2EE FX3h
& YA 2HChilled Store)-> Yo} 2h4, A
A, SAE2 7)Ao Z AgAE wel
—2~+10C A9 L& A d o#fd &
oM teglot] #Folut wAEe] AAS A
A YT woz AV AldMHeltk &=
Z9jo], ul=9] ofli= A|s|tREA o] A=A el vl
o) Bz o] 70~80%7HA ZHAFA VA &
vl 65~80%7hx Aefdtrln B u®l n} Qlck

3. 2|29 AME X|SIKE Al

3.1 §'§

At AR FAE9] JAE A ek
Ut WAD 602~603) AehIE AgnE A4
ARgslg en] 3hdAjule] Lou yangoll 9+ Hanjia
TEBAA A= G2 AT Loess EX2 EAo
2 gue) wi7tA] AREEQek AEE vl
dzRel A8 Fdol] diulslie ”}"33]‘317‘]?} 5|
A F2b ol AFo A AlgH Hd] o]&
Ea Qe AAae] fRE PHE~-PHESRE 3
=l gl

HTole 22 Aol HEE AL A¥FE
ARAnE A4 Agsn v Bitumeno# W



194

g wsl] xelste] 500~4,000ton TR A|SIE
AAnE 7AAdsck T FHeRE EAIX A
/Lu]z}.g}. V78 x]ozl—g- A—];H Soi].&oﬂ %ako] 2}_9_
Silog 714 Folch ojeidt Helo FEAALE 4
dxel FEo| UAIH AR Hgksich FH 8l 5
AR Aol A Aedy FEXALE LoessSoll
Adsta Aol ¥¥e] Bungle 2oFe whitzr}
M £2 Zleg #AgiEgieh o] U¥ XIFEA
Aat A4 TE Qg3 AAMu)e) 25~60%0]ch

T dafiAgol] AAR At o] Hrduix|
Y3 ALY A A SEAe &
GZ Mol 4" 95 ASAFRE LA
o 2k

311 HHefx ¥ AR

FTo A AAREE HHu X AstAAg e He
= Atmokel] whel AAgshedl MAare) el wixe
RIR A 28 g g 2 - Sl s I R L BVl R
Z slo] Aaka wlgke] Farvh AARY Hu 4R
2t 05m ol =2 ol HAAs MY F
g2 gkl Aash= Aol Frk

by st b AdAle] F2 Tz}
=l AHI7E an ZA7 J3be dFediel o
HlES Fsin Aol Fxd FE Audl A
ZAa Qg AR kS FAE 6m ool F
AT AL ot A= 15m o)Al Sofof #hcl
FHgdvle] nlwd shafs]o] A gke A
ol NATM FHE Agste] 355 233 £33
dE, E8EZ 12 ARE stz F& £ by
AsS AZsia Frighdlo] A= g2 glol
22 A3t

5."011/4 olu] AAR AeAALE Yo TR
HBo ATl Zo| 20~36m, =¥ Eo|7} 25~4.0
mely F xAae] L& 40~10m
35~6.0me]rl I A o) W, WEERs E
shtel 2% #Aojck

W2kl e A Foll A9 vieHelE FHoR §lof
AEAe] Frdolet whE el WFEAFE o
FHIAANA el Fol M= TFHHE
Grouting2 & whpxElstar eholdah FHight Apo]
e WrHez Weis e 208 B2 A
npeto 2 HE] #aa wteg wiEAl Sk

Helul 28 z|sx] A3 ofe] ol FA4be] ofj{

»

)
,fo 6y (3) The exhaust hole

(l) Pot—shaped stocehouse

i
,l Z ]
o (4) _J_

(2) The entering passage of grain (4) The exit passage of grain

(1) The rock stratum
(Z) Filter built by laying dry rubble
(3) Water proop mortar layer

(4} Waterproof layer buiit by 2 feit
aod 3 grease

(%) Lining

‘r‘/ [

Hroy

(€} Waterproof mortar layer

Fig. 1. Cross-section of underground vertical pot-
shape store.
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| The entering and exist

pasenge of prain

2 The sliding pot
3 The elevator well
4 The ventilation well and

passage well of peopole

5 The below inclined well of chute
6 The pot~shaped storehouse

7 The upper ioclined well of chuts
8 The ventilation well

9 The collection puddle of grain

Fig. 2. Design of underground vetical pot-shape
store.
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Fig. 3. Underground grain storage facility in soil.
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SECTION B-8

LAYOUT OF ROCK CAVERN
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Fig. 4. Cross-section of underground cold storage
of food at Bergen.
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