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Experiment on Decomposition Performance of Small-Scale Temporary Structure
With Mycelium-Based Composites Unit Using Biodegradable Plastic Support Frame

Takumi TORIT* and Hiroya TANAKA

In this study, we focused on mycelium-based composites and applied it to biodegradable plastic support
frame to create modular units. These units are then assembled into a small-scale temporary structure. Fur-
thermore, we categorized two aspects of decomposition performance: unit disassembly and degradability and
verified them. In this paper unit disassembly refers to the introduction of an intermediate scale, the unit, be-
tween the smallest component (module) and the assembled structure, to streamline assembly and disassembly.
By enabling burial at a scale smaller than the full structure, unit disassembly is expected to enhance the effi-
ciency of soil biodegradation. As a test, a small-scale temporary structure composed of 20 units was fabricated
and subjected to a 263-day outdoor durability and weathering test. After the test, the structure was disassem-
bled and buried. Approximately one year later, the units were excavated and observed to have degraded, al-
lowing for the tracking of the structure’s lifecycle from initial to end-of-life.
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Fig.1 Conceptual diagram of unit disassembly. The module was sized to fit within the build volume of a 3D

printer, while the units was designed to be of a size that allows a single person to carry and handle them

easily during assembly and disassembly.
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Fig.2 Common methods for fabricating mycelium-based composites. (a) A block of mycelium-based mate-

rial. (b) Crushed into flake-like. ( ¢ ) Fill into the support frame. (d) Molded mycelium object.

P X Y, WERBBICAFZ 2T VR E LT, BEME
HRALE & v o 724 2B ISH S U Lo TWw 5 510,

I L LT, TORRKRIRERINBL T2 1K
BETDH, Ty ZIRISKE SNARRZ L, SCRHICHE
WEET, HEREXELIES BN THL (Fig.2). B
FEMETOS s PR TERMIGH T2 L2 P2 EME L
T, BEQKEPEH AT Y, 2o ok
LT, BEBIFEN2A OIS, —~MeLlza=y bEL
TEOFFNMHT AL THERALZH ) ZLBEZOLNL.
COBWARM O LEASREEEZ DRV I ICT B0
&, RS T AR D ML BECTH B2 b ONEF L
V., ZHET, BIRKT, KROBMES & vo 22 & %
OB E LTHIIT 2 2 EDRESA TV 5.

RIS BNT D, TEEGREEZERDEVEIITT ST
WIZ, T LT3D 7Y ¥ PR GIRE TS AT v 2
VD, MOHERLTRE 2 RGN L D &, Ao
BWAGRET 2 F v 7 2§52 &T, HIIZG L7z
PWIZIROBVENR T E B L& 2 72 RWFFE & R A0 7
SAF v 7 BRARM EMABEDLETVEEHEF L LT, Kather-
ine HICXARET I AF v 7 % 7ML AL HETRE
B THMELZ T B S # 53247 % Klarenbeek 12 & % 4 B
IRIGIRDINA F 75 AF v &7 Bbe L W5 b % — L S8 728
Frddhsr?. LEArLINSOMMIFETIE, 1=y ME
PEIZOWTIREB SR TV, Fa¥y s b EREET 24k
ETHLRECTH o2 LTh, T usy s bafRzi
1951217057 FORE S LFABBEOGES O TR 22 % %

F5, FARICHD L ENTE2E LT T & oBEREL
NS, HIBEGRONEIMENEEZ SND. 2 TR
L=y MAREVIBIEEEAL, ZORREMGET 5.
RAfZE L i b FP L7270y 22 b LT, PLP labs 12X %
AAF L= arddsr?. Zo7uyc s bTRARTSS
AF v 7% 3D T v LR LR EAGDE TS
v MEBEL, RO ZHESELZETHEBMEZRELTE
n, KifgeE oL@ L. Larlzorey s T,
2=y FOBERIEAMTEELZZY a4 Y PR ST
5. =77, ATz =y FRALOBEIH WA E SO
OEMEAEIRNT S, T2, AETIIA Y AS L= a v
DA% 5T, 263 HHEMAEOBGEEZ TR L7-H L 1=y Mo
it R &7, B U729 2T, & 14 L CitE L7
Iy FEREDEIL, HLoETEMERL. JOHTA ¥
AZVL—=2a Y OARORELIIELY, NIYWDOIFAL 747

VO LOP LKLY T TEREMIChI->TEIFELTNS

3. €Y 2— L OHE

31 MHEOEE

KIFFE TS L 728 Y 2 — VISR T 5 AT 7 (A4
fRPYERIIE 2 > 2% ~ F FORZEAS™, ZFEA4 I ANV Vv—7F
) EESAMTHER SN TwA. 7, o7 2AF v o
1, =0y SOEGREEELE O IR TUV AUSTRIA 4
W& B, HEPEAREGETH A “OK biodegradable MARINE”
EHELTBO?, Akt (30°C) T, HMHEEHG6 5 B
PIZ90% L LR 2B THEILERLTWAS. 2O

The Journal of 4D and Functional Fabrication No.4 (2025) (3)



Bl - W s AR 7 T ATy 7 SRR w2 WA =y b
12 & B /NBUBR B 22 R 0 73 FRVE RE LS B § & SRR RFE

BHEEM T YRR N, FEMI KRR N, T K, EkE
BB EEBEIBIIL T L— PR35 THEY, iikh
LD DAY LR, ESHrIELWE STV,
F 72, AMBO TR TH B Rtk O FEHIEE % H W 72 PBS
(Poly Butylene Succinate) &, E4THZE® giiiaErIz B W,
THEBREET (30TC) TILAEDNICEEICAEMIN/I 2 L8
RSN TS, 3D 7 v ¥ THHTE 50 %77 25
v 7 & LT, 58 CTHEM»IEE %S PLA (Poly Lactic Acid)
LWL T, WRAESRINRT VT IRAF v 2 THDHLES
AB% . AWIETIE, BB 2B OBMETA T, M
b o 7o b HARTEICH - LA MOMGEIC DI #7220
BT I AF v 7L Cnwb EE 2T B4t 7T o X
Fv 7% 3D 7Y M LISEROEIC, 7L — 2 RICH %
L72HWKR%E 15mm BEDERIZAR L L) WAL, KEOHMA
T—RMELESE 2. 4, BAMIIRRICBWTREOEEY %
o5, BRI OES RWEE LTashbL T8 il
(Pleurotus ostreatus) % MW CHEIE I N RRFAETEHOHEK %
Az, AGi 75 AF v 713 3D 7Y ¥ b A EE AR BT
HBHIECTH 5720, BB I OKITHE. —HTHAMIZZILE
REREIC & IRV BEEERY R AT 2 & & TRABAIED S %
WIEEH P 2o 2 ETHIS NG, LTI TR, A% L A
UHHMCRAES N 2IE, AT X 125 mm £ A 16 mm O RERH
WCEM2» O RE N T, RMICEPHNET L ETIC3B AW, F
T IR RS B T BB R IR I O 10 % AR bh b £
TIRITH0BELAIENHRESNTVEY, 20k, &
SIRYET S AF v 7 THEL N HBRERAMTEY 2 LT,
KIS ND T CTORMZRERL, B EREH ORE & HERE)S
WFTE D, ZOEERT 2 HHOMEHIN ) OMWE % Mise L&
IBERE o TV A,

3.2 ZRRERENCHITIIR

SRS L T B 50K % LIPS 72012, BHT 575 A
FovrORBEPERT AL, LEMhAHMBZEMSESEZ &
D2 HPBGEHFOTRELTEZALNDL., INHEHER, X
Fifen v 2 BT L, SO NIBICZ2 M % 3T 72 Alo
TEREZRRHT 52 & THRE[LZM -7z, LT DR, R
WD 22BN X o TN ORI A © O T 8L A HIFRF ¢ &
L. WHRMEH WSO RET T 2B Wiz TR
WHEET L. UL, WA ORI LEE R RGN EE >
TWbIehs, HEDFEZFC0IfTbs. (EROT
ECIIEY &R T HWERESERORELY LA 3852 & Tz
BREETWAED, ZOEREFATIEEOKRE SITRLET,
VAR R A KHEBL LT L E ). LB o2
i, WAMoORELEALT S EIL 5 THEBDKGEZRS
L, %2558 E LTSS 2 & THBELROMIELZ
EBTHILLTED. ORI, (52 MicER)®
ZILHLZZbDOTH 5.

F oM L WM E ML LR KT HNT, WM 2
AT A& Fig. 3 1R 3 M A3 L 72 IR o KR IR
EMNGT L E L. ZOEMBIRIC X o THSBM DS
DORBMPSHPNOSEL b s D. Dok Hic
TFREDRRENC BV TIE, S F ko> 88 Rk & 92

Fig.3 Designed support frame with a wavy texture.
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Fig.4 The process of joining using mycelium'’s rebinding properties. ( a) Support frame before joining. (b)

One support frame being lifted after joint assembly, confirming sufficient joint strength to endure the

support frame’s own weight.
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Fig.5 Plan for the small-scale temporary structure.
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Fig.6 The Fabrication Process of the small-scale temporary structure.

Fig.7 The process of assembling the small-scale temporary structure. (a) Integration of 4-5 modules into a
unit by utilizing the rebinding property of mycelium. (b) Assembling these units to complete the full
structure.

structure was installed on a stepped area with high foot traffic and was also used by children as a play
space. (b) Children playing around the small-scale temporary structure.
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Fig. 10 Testing for unit disassembly. (a) The small-scaled temporary structure was successfully dismantled
into units (October 14, 2023). (b ) After being buried in the soil for one year (October 14, 2024).
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Fig.12 Evaluating the manual breakdown process. (a) Before breaking. (b) After breaking.

Unburied

Fig. 13 Comparison between unburied and buried inner wall segments.
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Unburied

Buried

Fig. 14 Comparison between unburied and buried outer wall segments.
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