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Data Analysis for Structural Design of
Pleurotus Eryngii Cultivation Facilities
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Suh, Won Myung + Yoon, Yong Cheol

Abstract

This study was carried out to file up structural design data for optimizing Pleurotus eryngii growing
houses. Design data are including current farm status of Pleurotus eryngii growing houses in the aspect of
structural configuration as well as environmental conditions to be controlled and maintained inside. A structural
analysis was performed for the on-farm structures as well as some structures modified and suggested through
field survey and analysis. The results are summarized as follows. According to the results of status analysis,
Pleurotus eryngii growing houses were categorized as arch-roofed simple type and sandwich panel type.
Though the size of Pleurotus eryngii cultivation facilities were considerably diverse, the basic dimensions
of Pleurotus eryngii cultivation facilities showed relatively similar pattern: more or less of 20 m of length,
6.6~7.0 m of width, 4.6~5.0 m of peak height, 1.2~1.6 m of bed width, and 4 layers of bed. In the aspect
of spatial use of cultivation facilities, suggested models were shown to be mostly reasonable in the aspect
of heating and cooling, micro-meteorological stability, land use efficiency per unit floor area, etc.. Especially,
the standard models suggested so far were thought to be not efficient in its surface area and spatial volume
per unit floor area as well as its uneffective structural design in the area around ceiling. In the results of
structural analysis for the models suggested through this study by using those section frames to be found
on farms, the panel type structures of both single span and double span were estimated to be over designed,
whereas arch-roofed pipe houses were mostly found to be under-designed.

Keywords : Pleurotus eryngii cultivation facilities, Status analysis, Structural analysis, Standard models,
Design

*  AAdEs Fg A A e
(AR EATH)

* Corresponding author. Tel.: +82-55-751-5435
Fax: +82-55-752-0884
E-mail address: ychyoon@nongae.gsn.ac.kr

29



ZuerElW A ALY FEAAS AR B4

LM B

S A, SzERRMAL 19959 AFE A
Zato] 199749 597 EuhE o] 43 HAjue] A
5 T, UdbsTte AuiEE BFEA "Ajgo)
HA'e 2 hslY. AlgolAle FEBAE

=Bl o= BAoz g wAld Hg 2
HHog Aol $Fatn E Fold mio] ¥y
A=A 2002d FU7IRE Fo7} FFd]
71ES “EEHA AALE Azt 3@
3 7ie du] RS ZEAY AFs] wiiE o
T Adske s7bF A SUlskn ok =8 4
= FulelM AuiElE WA F A SEAAM =
g tdgoe $48 Hatr e Ao
Ao} &AZE ASFHAN AjFoldA Hujzo
A5 AgS 18 T Fol w7 WFel A
F7hl WE JHEd Al $EEY, $3714
02 ALY wAAuAY BE 2 &89 #d
ﬂ%“‘ﬂﬁ} b o7g ez oidd. 1B

P EASE vl HAs w7 ua

54

[e]
=2
5733t

oz 71 Y3te] 1EA @ g A
Aet Ao 2 AHIE FFA AL A
- Bgste] Aol g Aoy
oy} 18t Zo] FY F2 FF BN
2 fAstofof & Aojr},

YA AFolmAle] B8 AFE F2 HA Y
154, @AM Bok(Kang 5, 2001; Gal,
2003; Kim &, 1997) £+ Aujrhle] #A4zA
2ok(Suh F, 20022, 2002b; Suh &, 2003;
Yoon %, 2003; Lee, 2003)¢]A] o] o]Fo|x
$44 o) ARdojt}, 1Y Az E AZHE A
FolHA Aujate] AS, BFAAEY AlFA ]
A7) dEe diRE Aot B &AL
Aujzie] o m} At Aol % F3, F
T 3ol b AleHEn e A4t (Yoon
%, 2004). o|s} o] 7} Eriwick AujrtY Fzx

ok, Auial YR &5, @RS FE,

\J

30

w5 9 2% 59 #7244 298 & 2dgoeH
9 F s TEFLY wAAAE AAS =Y 9
A XY FHxAeE A8 FblY B2 A
F2E AL AT, 727 oy A4 F
474 2 A9 2845 B9 d7e ARd
Aol

Aoz o BEH e WA Auake
Uure A3 o] YubTzg wo|xgl oy o
22z wEold B WAY (YT I HYA,
C¥% 4 137 59 ZFHE72d A=9A 9
g4d o)§% HEF(YHoE odnt a8y
o] HMAAMAE dwt FUANLEY shR2
2 S A S 29 o)A 7)o il <QHAA
o] Basolop & ¥k opet 1§ - it ofufx) ¢
AsH Az A 584 AM 5& A=
Auab FHAEY 583 HAZ ddd] a3
o a2ln AjgoliAl Auiabe dF g - dis
718 A Wi F34EE oA9A stevt
of wep Aitd] 27 AYad Fd ¥ wgE
73 #eE olstA & & Utk

et 2 A7 AFols R Auiap 2
ol gAha} g Ag BAZA Ax g oy 58 2
Abtel a2 A%E EES wpl JdtkSuh F
2002a, 2002b; Suh &, 2003; Yoon %, 2003;
Suh &, 2004; Yoon &, 2004). ¥ AFJAME
Aol At FEEY HAg W 724
Al A 712 ARE @7) Y5t R 2A]
g H4d € AY =H % FAHLE AuEzry
242 AESICH, L3 A 4% 7=
A gag Hass] el E‘H% Arsisict

?1

M. sz o Ly

1. ST X3 2EdY

ok

2 Q72 dsol 94e we 238
B (Yoon 5, 2004) T3t 2tk A%olHA A

aste)

ST =gy A47d 33, 2005



ARe ofXXEe HE WFE MEHA HEFe
Z g HYm, QALY TR o ke
ok Aol 20 m AF, F2 6.6~7.0 m, I
46~50 m BT} Pokow, Augs %2 1.2
~1.6 m AZoly, ALY W 4ddo] FRE
o]Z1 SISt Photo 19 (a) ¥ (b= AGAL
Az, Ao E Frte] AFHT e W7 2
FTE Ak o - oFE el Aotk

Aujare FrgE HAAs 23 43E A9
AL AAE wfgoz Aujate HAHA 3L
& gelgor AAgozN M A&AY A
7 BEE EE3aA stk ol s A
o] AAZNE o5 o] itk

Auiakel Aol 10 m, AEjAke] £ @3} ey
(HZ) Afelel Azl 1 m, Awjare] SH 3 Al

(a) Simple type

Atolel AgA7 0.7 m, Edold 74 0.4x0.4
m, Aupigteld R AA At o] o)A A
2 At Ag 0.6 m, @ Edold] 48
F 9 w4 4 x 49 (16%), AMAY TLFR
9 Z 24 m, A% AAEZ 15.5°2 315t

ol 2 AAZAF A Aufsrtrt Aok
A (A E S5 8 24 4] Zo get A
Ak 231, F3 9 Eo] ARdrh & AFA
U 2ol 5714 Agoldt AuAL dHREH
el ¥+ E4EES vl HESSI) Table
12 5714 284 J4ATE Yepd Zolth oA
? B¥oA g G2 A F59) Edold
FHLE NTE UERd Zlolth

@ 49 @L4) x 449 (R4): L4R4-E

3
@ 42(L4) x 34(R3): L4R3-2Y

(b) Permanent type

Photo 1 View of typical structures for Pleurotus eryngii cultivation facilities.
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Table 1 Section properties of a standard model and 5 tentative models

Structure | Number | Number | Width | Side Ridge | Section | Ground | Surface | ygjyme
t flayer | of line | (m) | Peeht | height | arca arep e
ype ot lay (m) (m) (m®) (m®) (m")

L4R4 4 4 7.20 330 430 274 720 1954 | 2736
L4R3 4 3 6.36 330 418 238 636 1796 | 2380
L3R4 3 4 720 270 370 230 72,0 1748 | 2304
L3R3 3 3 6.36 270 358 200 636 1600 | 1998
LARA 4 4 720 330 430 54.7 144.0 3249 | 5472

-(two-span)

Standard * 7.00 350 515 305 700 2079 | 3028

*SERIA E2F WA R FENEY. 1997, 4. 3)

@ 39(L3) x 44 (R4): L3R4~-EF FoRon, AL vEd dats 2 ol o
@ 32(L3) x 32 (R3): L3R3~-EF & ARG AuAL ol dubdoR Flo|
® 49{L4) x 49(R4): L4R4~-EH(AF) A BEEe Q= 20 mz 9T

TEIA AL T2l SAP-20002 %
2. TSN dEAs 755 8l S3kF 2L Asks Ak o

‘ 29 712 3L e 2.
AR L 0% EESTAN ARz
7

feletA Jepd 4739 I T9E st ABEF 1 Py PeDrevervreresensnrvseseranensinnn. (1)
Z3A t B33 7189 AFE Table 29
2ot dd 239 FxaNels SAP-2000& © P, g1 7Aoo AL IEER kg nd)

Table 2 Section properties and main frame sizes of selected models for structural analysis

Factor Width Side | Ridge | Column | Main member Unit | Section | Section
(m) height | height oirntlz?\%\r size weight area modulus | Remarks
Type (m) | (m) | (m) (mm) (kg/m) | (cm®) (cm®)
H150x75x5%7 136 17.3 85.60
‘ H100x75x3.2x4.5 760 9.66 34.90 Hrstecl
X X X
Permanent 720 | 330 | 430 | 300 —— : ' :
(Two-span) [175%75%3.2 550 8.93 20.10
[-steel
[I75x75%2.3 406 6.55 15.20
H150x75x5x7 13.60 173 85.60 H-steel
Permanent 720 | 330 | 430 | 300 |[I75x75x32 550 893 20.10
(Single-span) [ J-steel
[J75x75%2.3 406 6.55 15.20
' $335%2.1 1.63 207 153
Simple 600 | 330 | 400 | 065 |®9340x23 1.80 229 170 | Pipe
(Single-span) !
42.7x2.3 2.29 292 2.80
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Table 3 The Spatial characteristics of a standard model and 5 tentative models

Factor]  SSA NBPUFA sV SAPUB VOLPUB | Effective total

Type (m’/m’) (bottle/m’) (m’/m”) | (m%/100 bottle) | (m’/100 bottle) |capacity (bottle)
L4R4 2715 1422 380 191 267 10,240
L4R3 2,824 1208 374 2.34 310 7,860
L3R4 2,428 106.7 320 2.28 300 7,680
L3R3 2515 906 314 2.78 347 5,760

(tw%)‘ffﬁan) 2,256 1422 380 159 267 2x10,240=20.480

Standard 2.970 - 433 - - -

SSA: Surface area per unit floor area, NBPUFA: Number of cuitivation bottles per unit floor area,
SV Space volume per unit floor area, SAPUB: Covered space area per 100 bottles,
VOLPUB: Space volume per 100 bottles
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Fig. 1 Schematics of a tentative model section (LAR4-
type).
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Table 4 Estimation of limit wind velocity and snow depth hased on calculated section forces
Design criticality for Jinju region based on 57 years of recurrence interval
(snow depth: 15.7 cm, wind velocity: 282 m/s)

Factor Snow load(D) Wind load(V?) Limit | Limit
Main member . . : . Snow wind
. Bending Axial Bending Axial ; Remarks
size depth | velocity
Type moment force moment force (cm) (m/s)
(kg - m) (kg) (kg * m) (kg) ¢m m/s
H150x75%x5x7 1231 719 *
H100x75%3,2%x4.5 50.6 46.0 *
Permanent 1077 | 72 | o2 01
(Two-span) | [J75x75x32 294 350 *
[75x75x2.3 | 22 304 *
H150x75%x5x7 1619 64.8 *
Permanent "0 a0 796 | 1000 | o0: | o 293 | 36| *
(Single-span)
[175%75x2.3 297 274 *
_ 335%2.1 191 201
Simple 234.0x23 127 183 006 005 211 212
(Single-span)
B242.7%2.3 348 212

* Over-designed
B 2AE 5 98e % 5 Uw, B A v.A &
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