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The objective of this research project 1s to promote the utilization of bamboo 1n
architectural construction. The main framework includes multiple aspects such as
joints, structural components, structural systems, and construction procedures.
Through various design methods and construction outcomes, the aim 1s to make
bamboo architecture more easily constructed and cost-effective, while still
preserving 1ts expressive and diverse forms.

The key development contents include the research and development of universal
bamboo structural joints, the development of curved bamboo structural units, and
the design and construction procedures of flexible mesh shells. Each research
topic 1ncludes results such as digital parameter design procedures, physical
structural models, quantitative reports on relevant experimental testing
procedures, and the establishment of relevant processing/construction procedures.

In academia, the research results from each aspect will be published in academic
papers and presented at academic conferences. The research will also be
integrated 1nto courses to enable undergraduate and graduate students to
participate and expand their academic influence. At the international level,
there will be exchanges with the World Bamboo Organization, and the World Bamboo
Forum and Workshop in 2024 will be a great opportunity for collaboration. In
addition, there will be collaborations with the Department of Architecture at the
University of Hong Kong to explore how curved wood integrated materials can be
extended to bamboo applications.

Based on the various research directions outlined above, the research results are
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professionals are encouraged to reference and use the results, with the hope of
contributing to the future development of bamboo construction and architecture.
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ABSTRACT

The objective of this research project is to promote the utilization
of bamboo in architectural construction. The main framework includes
multiple aspects such as joints, structural components, structural systems,
and construction procedures. Through various design methods and
construction outcomes, the aim 1s to make bamboo architecture more easily
constructed and cost-effective, while still preserving its expressive and
diverse forms.

The key development contents include the research and development of
universal bamboo structural joints, the development of curved bamboo
structural units, and the design and construction procedures of flexible
mesh shells. Each research topic includes results such as digital parameter
design procedures, physical structural models, quantitative reports on
relevant experimental testing procedures, and the establishment of relevant
processing/construction procedures.

In academia, the research results from each aspect will be published
in academic papers and presented at academic conferences. The research will
also be 1integrated into courses to enable undergraduate and graduate
students to participate and expand their academic influence. At the
international level, there will be exchanges with the World Bamboo
Organization, and the World Bamboo Forum and Workshop in 2024 will be a
great opportunity for collaboration. In addition, there will be
collaborations with the Department of Architecture at the University of
Hong Kong to explore how curved wood integrated materials can be extended
to bamboo applications.

Based on the various research directions outlined above, the research
results are expected to be open design with the goal of promoting free
technology. Other professionals are encouraged to reference and use the
results, with the hope of contributing to the future development of bamboo
construction and architecture.
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®15 : LBC composite beams[35]
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Bl17 : bamboo zephyr mat
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5-5. % Ze & EH [23] (# < : Bamboo Oriented Strand Board)
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®20 : Multihalle Mannheim b FEcH)[42]
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B22 : Multihalle Mannheim*s 1 % %[44 ]
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®23 : Japan Pavillion Expo 2000 Hannover[45]
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®24 : Weald and Downland Gridshell[46 ]
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@125 : The Ephemeral Cathedral of Créteil[26]
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®126 : The Ephemeral Cathedral of Créteilm3%3%:+[26]
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®27 : The Ephemeral Cathedral of Créteil*s 1 iE42[26]
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®28 : Solidarite Sida %#H-AE = [47]
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®31 : Generation of elastic geodesic[b4]
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B]32 : Design and fabrication of multi-patch elastic geodesic grid structures[55]
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A-3 1285.1 2002 1.5
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B-1 1588. 8 2053. 1 1.5
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C-3 | 2884.2 5114. 3 2.9
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HERAE AT *%z&i#ﬁd%é v Flm ot oA Akt

4 A B %442 R §ECNS11031 1%

BATH O RIRYE O TR R AEF AR R AP AR a0 AR A A

ZARFSHRE BN E S - PRI RRFR

T A AT R K L2 B AR S BT E L

AEBRMZIHEBEGM®

& A

R

S L LY ENT
(Structural Glued-laminated timber,
GLT or Glulam) [77]

Adp e R AEERE R SR RS H

ELS RS
(Cross-laminated timber, CLT) [78]
Bl B 0 M E R R
FOIERREZ T 4 4G

H¥ R HH
(Laminated veneer lumber, LVL) [61][80]
BRAE ATy NS EREYLEERL
P LR A WA Fanipd

A G HEAIE EB
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A s e

2. * % (Wood-based panels)
S EEF > R RV FREE S AT

&4/ %4 (Plywood) [80]
M AN T B oA L H AR Rkl
M R EF RS eI BRI LEER

BFES TR P/ P EFE
(Particle board, Oriented strand board,
0SB and Others) [81]
RN FY I R

RAaFE/ B EE
(Fibreboard, Medium density fiberboard ;
MDF, High density fiberboard ; HDF) [82]
R A LT Ry
AR R LAY BRAR P
AEVEBILEDFE AT RO R
gL geit (Interweaving)
27t £ d‘ﬁﬁ”nlé £[60]

’

%ﬂii%#ini*ﬁﬁﬁm*%*Hﬁ

PGP EE e R 2 A £ % k1 (Laminated bamboo)
[T0]@ g P i 24l Ead PRy $8 4485 20 LT AR R H
BF Az fp fuamnt A5
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HE S fER

E R

BE KR4
(Glued-Laminated Bamboo, GLB) [32]

ERAHERH
(Cross—laminated bamboo, CLB)

N
(Cross laminated bamboo and
timber, CLBT) [76][62]

£ fGk 0 R R H
(Bamboo scrimber, BS) /
(Bamboo composites)
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B gk ok HH
(Wild-Bundle bamboo scrimber, WBS)
(Parallel strand bamboo ,PSB) [32]

otk H Rk R
(Bamboo bundle laminated veneer
lumber, BLVL) [74][75]

2. ¥t

e B E e
(Oriented bamboo scrimber boards,
OBSB) [22]

&3 ",4rt PA s i B RGE
BARR S R B

745 4 (Bamboo particleboard )

3922 AR RN IE L PR

e R AT R ARS AL FREN RS B ER B S5 2AHA
PR GFESNTFED RS FALRY 0 e R R R S A
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Z

gw??}‘%‘ﬂéﬁ&g‘é'*j’*ﬁbt_ﬁbkﬁé' WAL A > AT E AT 2 H 2
Aok Bl £ 4R R

BoAEHIs RBFF AP RER APEPTRRIENLPES S R
BEBREFUHER S5 RS E S AR FERE (T 49 235 - (B-CAli
= TS-C ~ 4l f& = STS-C)

prob s AFEFIE A R B AR RS EF50mm o AP T 0 3 F]

EEEPBERE > CAANTIAE S AU SHEEUERF FHHh
o AT EERRB SRR AERIERLE DT ZAEA BRI P B F R
R URSI R e 2 SR

FEEY AL BT R AN e LR E WS 530~40mm 0 B 4
Smmpr » Flpt ey WL E K 2 00mm ~ ‘2ifdmmz ~F 2 B R R L S KE R
ZZfEfk st e

2. At g s
2-1. AL B & A H S 2 8rs <

M T BAAHAS ) A S UFES S (TRTFE) L TRE AP
P RUR) v AR AR RS SR e TR B PR BRI

A & A B C
T o
% AR
LR {5 5] 3 4 Ak RS ATR Y
o |FEFEHAR S ETOLT | @RS R R ASLHERR @
' B MR E S R et R e R R B Lo
B g a4 Z R Ry A

#2233 Bt AR P [69]
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Mo M SR 2GR REF S YA REHEEEG RE
SRS 2T HES R R AT B P T T S P
(47 2) o ¥ AU 40K ~ 23K ~ S 10K A9 « 16K Witk da < +4p
Pt MEn S FRIET - RFLOF R T G AT s B A
WE G o L RE RS o
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(LB) 324+« (JW) Ao f S Hera < o
(TR 325 RF~ES < (TH) AMEHE S Atrs ¢ o
(d)

()

(W) 30~ &k > e
(TH) A etz n S 2bra

(2B 2 A28 75

2241w i fF RS R R (H o)
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%251 = A enE RYEprototype- & = AR £

2200 F A FME S AR A
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bREREFAFPE L FRE-HRDG (75 (15) ~ 2
(li\*;> NEZID N ( AT F B~ A4 T‘:) b-f#_&éa*%m %ﬁ;}a}.}i, F] -] A
EF\?';,QR’;\';L»_E'_‘;\'FFJ"‘J']!/;LF’ ,/?’ig‘tl/é,\ %}&ﬁ,\,}?ﬁ

FAURE (B0 40 BRI RRTR - SRR A

B R AL D A RR A R B S e E SRR
e #edy o

Bl. 27 % F%a ¢ 75 R R

B103: (=) wréfE () 2A4P HEBREREFEEVR
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F it * g @& BUTM (universal testing machine) & {7 & = 4 Fukk 22y %

Rl AT

FUR SR 2

d A RAEOESHE R SR Z A EEL > PEERANI RS
TR L 2 A

B T 2 p % (Loading rate) H50N/s » i& * UTMi& {7 o /BR 4

ﬁﬁ’V%ﬁ*H#mh@w&ui?&i%ﬁ’ﬁ%%%umeFWQﬁ?’”*

>4 15mm/mini& 7 > HEF HFF T

G EENEHE A B RS RREEERE
TECEEE24 ) s S s BT RFE o

BAHzZ w2 $d 54 2 A0 TFEFRT

CRET g HER

A M S | PR A (on) | FFRE A (en)
STS-A-1 i+ 4%6*30 4%6*60
STS-A-2 PR 1¥6%30 1¥6%60
STS-B-1 e 1%6%30 1¥6%60
STS-B-2 PR 1%6%30 1¥6%60
STS-C-1 Tl +i4 42 4%6%*30 4%6*60
STS-C2 FERERY 1¥6%30 1¥6%60
STSD Z1 1%6%30 1¥6%60

207 R MMBLE B 1R

BI04 © FUR 2 ifesiskn LW (2 4B -
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4-1. F = R FR B %

RBBEHRLEEF > DO TR0 ARERT S BE s A 2R 0 AWB2L £
BLAFTER BN G B AT U RS R G LS o e F 7 A
Foahr APk HRRT THEFS CDFH AP N B RG-S
Bt o B E PR A G P RIA BRI P AP IE LR MBS TH R
B URRBRREMEDR > 52 fURN 4 B F R AELS

(a.) STS-A-1 (b. ) STS-A-2

(c.) STS-B-1 (d.) STS-B-2

- 106 -



https://www.coa.gov.tw

(e.) STS-C-1 (f.) STS-C-2

(g.) STS-D

228 A ERA 24 - RE

. . , Bame | 3 - -
AR kB S s g ER PR 4 LS
A S5 z (kg) (am) (kg/mm) (N/mn2) (MPa)

He | st 10246.7 | 2.3 | 6401.5 | 41.88 | 7849.84
Fr4 | SISA2 9517.8 | 2.3 | 5727.8 | 38.9 | 7023.71
e | s1sB 11065.9 | 1.8 | 8013.4 | 45.23 | 9826.43
F36 | SISB2 | geeeo | 97739 | 24 | 42775 | 39.95 | 5245.28
|7 44
# | s m | 8100.3 3 3191.7 | 83.11 | 3913.82
Tzt
i | e 7536 1.4 | 22049 | 30.8 | 2703.76
24| sts 5354.5 | 2.6 | 2574.3 | 21.89 | 3156.74

%290 FAHIRRBR R
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4-2. B # B

TR RS LR OB 2L L OB LY o d TIHIRT A
PMraFRrPAZ2 Bl N hpl A REE RS » 2 g LA R @ 4o x84
Bl S R ERIBEE > NIRRT T Rt R

(a) STS-A-1 &~ @ (b)STS-A-1 F &
(c) STS-A-2 & & (d) STS-A-2 F &
(e) STS-B-1 &~ @ (f) STS-B-1 F @
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(g) STS-B-2 & & (h) STS-B-2 ~ w
(i) STS-C-1 & & (j) STS-C-1 ~ w
(k) STS-C-2 o (1) STS-C-2 & w
(m) STS-D & (n) STS-D & &

2300 FoH RS 2 BRI

1-3. PEEsk S

d %R AT o AR RO PR 0 PR R R Y AR B H
RYHIG 2 F R AR RS FCRME K b e R A PR RRAE B A
Po 2 E s e @B ™ 0 RSB 5 o KL PEii L BT DH T et
dOFURR R B G RE RG REAR D ROE 0 @ Hd A SR F
LR B A RSP EA MR S - o BT R o -
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(a)STS-A-1, STS-A-2

(b)STS-B-1, STS-B-2

(c)STS-C-1, STS-C-2

(d)STS-D

%31 1 B MRk $E-m 8 M AR

B ES | EHBE | B | A e W o | R Y (Vm'2)
{l # STS-A-1 1 A1. 67
Fzs STS-A-2 0. 62 25. 83

1+ STS-B-1 1.08 45

Fze STS-B-2 A%6%60 1.03 42.92
Matsds | STS-C-1 (cm) 1. 67 69. 58
Fawttds | SIS-C-2 1. 47 61. 25
Y STS-D 1.18 49.17

2320 B B Rkt
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&

4-3. $HERR A

d RA T o ARBREAMY 3 HA L > #HLE R AR AeB ) 2
MEBPR S R CHEMAYRIEN B R 3 a lle 2 F A 4 LA a3
SR ) DIt B AL o B ORIEE - WA 2 RE AR 0 Mt 0 BT R

()AL 2 o (b)Al & &
(c)A2 & & (A2 & &
(e)Bl & 5 (f)Bl & @
(g)B2 & 5 (h)B2 & &
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(1)C-1 &+ m (j)C-1 & m
(k)C-2 &+ w (DHC-2 & w
(m)D &+ & (W)D & w

%331 F = e B 2 BUR)
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4-4. 5 K F Rk %

BAHFkFRHBIABFRERESLINEIHEFTE > 2P BRE S H %N
T2 PR > B2 iR RE e N TR AEE  VIEILT ZRF D FAH
Ffbadz kdmsg ez APy AU I Rg a fIng IRzl
FAp £ M) o

B e A 5 RO paw R sRFE@ FokE
] % STS-A-1 465.5 425.8 9.32
Fza STS-A-2 512.2 470. 8 8.79
T STS-B-1 478.5 438.6 9.09
FzH STS-B-2 4%6%30(cm) 482. 6 440. 5 9.55
LORSESTEY STS-C-1 377.7 343.5 9.95
FE AL STS-C-2 396. 2 362.1 9.14
413 STS-D 268. 3 239.4 12. 07

2340 B A kE BH

5.1
JEo SRR AR R SRR SR R R R BT R Rk
BoeRPUREER ST HRRERE Sk FRE L0 (IR T Rk
RAADE BB F VPR A IR D RRISER Y A I B
R - T REES PR R SR RS S T Sty
BEF R aCE AL BE o P i TIRP D BAERE T R Fok
SRS S SRS RS T B S U R

,:%:
F edis -

S ERBW RPLEL | U R dprototype® B HEEEWEE I P EREGTAP
F¥TH ¢ <2 BRSNS MRS R R Al XA AS A G o R rHES
PSR F o R AEEL RS AR A2 RS AL 1 2 ail(E
Sohdper ARIF AT > ok S TS A dpd 2 AR F N1.05% > & 2
22 A WIEERES G > G AKEARS  BEZ B REEF AL > 401 T

%E o
wRERY CNPHREZD AL R ESEEREFRRE R

0.7cmz # = ~Ap 0. dem e B 2 RFE R L2068 > L 2 FEHF 2% > LR EF R
Wehut B fagtac 4 0 B &0 AA fad FaSTS-CRldgta 4 g3 H - 442 -
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FRMGTE > AAEHRESHRY 1Al (2%~ 24) 2§ REDFEFRY
PP LR 2 A F R AT DA S H AT FINL B AT E R T R (S~ 1 8
Bk s B e o

BI105 @ & = w HR % -2 prototype Bl (T 16 42
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¥ A g = R ' (Curved Beam)

CB-A-1

ER VRS

CB-A-2

rPEFH
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CB-C-1

flw 4442
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SR YCR ¥
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(=) B g T
1-1. % e 21 Rk i T
1-1-1. R 5w A 3% 1%

FE M e AL mﬁf'ﬁf’%’“ﬁb w11 i EMesh¥? Nurbs Surfacez F,gm o F‘x S
GER BN R AR BB BT SRR A i

()7 faE lﬂ#ﬂt.aﬁ@%mﬂ%ﬂ PG WP ET e RS
TRTRE B S R AR R R R ARG FREENA LT

(D&t R eSie S d B e RE A0 iz e BTG
Bm A ERAEL G A LSRR E AN TG Rt BA 2 T K3
Hr S E TS LR RIS AR R R Y A e

6“51'”*"4:"’ FHEZ G FAEAFLRLER g ’paz)ii P AR o
S e A5 bl 4 A UK IR RIS $ g S b L
ERGpARE  F kg A o

BI106 : B85 o 4] ik 4 AR 2 1R5 0 304
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Z

1-1-2. ¥ B 304k 53+ %

P REESY D R EA MR e s F R R PR KGR HRL TS ETa Ak -
BOARRATA L B EA A BRI RFPERANLL 0 §F FliREM LR
foBR PR R 0 P TR e R d B B & FoHEZREAR- S e YR RS
BERESEN > A4 M and R TR R ARDBEN P ITAERER SO NT 2 A
BAP R o d PR B BRI . AP AT N S Y e o S E T B R 49

()% Hensix & (torsion) © # Hix#iE+ 2 2 RADD % > “Hd o

;9;\.,F’\"Jﬂ% Fﬂa—-ma]i‘rd];'t"iﬂ‘o

(DA el Pl T Z 7T LDP R UAZFEHRR Y 2B 5 B
P F B R0 E0L ) M ARG A P F R EHELAL Rl DE
WLRA BY o R RS T AR 4 %&{%E,’ﬁf—'m%
W RAMET AL FLE R RN 4 o

(e tebp v o F 0 (2) 0 R B R T AR F A 2T 53
oY AH BRI R B HEE R § R P R
PO R AR A SR REETRER T - KRG PE Y E > £F
»EBEFT Y PRARPALTE FE AT EFEREMRL L -

-1 A1 A

AR ACEER RO BRI R S RE Y R - H A2 BRF
AR AR P T FEE A BINGR GO AR EF LA P pR m""]:

g4{%dﬁ@%ﬁ&$,aﬁﬁ LA - Bhpz2AL Fa ek 4
PR BES RS R A ST FRBAR L BIRER > kAL SRR
ﬁ%{’ HEEEEG US> EFEERIFER 2H TG BB Egd
T UERER  ARRERATLIRRGEN FEE LS -

2-1-1. %ﬁif‘%%

EMPEEF T N afpk e FLE T 2N AP R RAETE
%ﬁﬁmm$’$ﬁﬁ— R A RRE R AR Y F AR F
8> &2 ‘W”‘rk Ljﬁf#w*ﬂ']:@ﬁm#”%l”* v B Ay @ VARSI Selt ok )
bk o EHMAEF T U R EES M E AR BRI s

2-1-2. B fenir g 2 HL

WO AL R RATR o R L SR AR I AT B A BR R S
LG el o IR ARG R A AP T L R R SR ARRE
T4 R g il i o BHELT o ApFET R R B BT o
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2-1-3. o £ 4 d &4

ARFESTFFRY B RKA T AFE it e AAFRL 0 F

prH apas (TR TR LRk THe 4 o iR R B ¥ 6 F Wi (anchor points)
Bom o TR LF R TN AL Gy T4 R pingKt o

TRERY K EHRTIF UK PR FE J R FERA L
LR AR m%?};ff’}i f 3Rt £ VIR > B T "‘F‘ B AR A
R FHESER Zbié?*ﬁWﬁ%ﬁwﬁﬂﬁﬁﬁ%ﬁ’ﬁf “‘% g
FHERERXRFST A FLEERMA LRI R R BRAR L

@@a,bﬁ-u-&ﬁ;fﬁﬂ%%&ﬁ%i%?ﬁg 47&—%@71/3’2

2-1-4. & R H T
APF S (TF SRR R T e DR T LA E S e R R H TP
RRFRLROET P FHL B LR RO AR R G IEET AR

FHEAFARET o FAETE AR AR R D e R R Y W

TR H Ferg e AR S HEL  FREEIDESORTRE > 2T H

AT LA o

2-1-5. B i 45
W RRBG LG R LB A IR RS2 B AL 0 35

T 1o ﬁ’r@ﬁg%,uf Iz ke ']ﬁ:’]‘?-le ,71:?}63'4“»1’{)2%1 ’T’u’;‘ﬁi;ﬂjg\.u?.]z\ g4 F o B
%‘KT s Tt R H B R o

3B AN LT PR HRE FHRIFL
3-1. # B fE%F 2 2 2 5N 2 3| H R Bk friist ik
~F % g F% (universal testing machine & UTM) & 73]+ 5 AR

*%?fﬁ’up ﬁWWﬁﬁmﬂvﬁH$$&”14§ﬁa’fﬁﬁﬁﬁﬁ #
R CHRPNARARG  FRAYRAHA Y §F AR ALY R 4§l
%Wﬁﬁﬁﬁ’iﬁﬁﬁH%kaﬂTﬁﬂ%¥f RS TN S AN R

FLE (72 SR RSB T RO T2 B o

PN PURRBERSE D P LT HAONUINT - B R A e 7 BMA > ELS

Hh s REART FEFRE AL 0 F %GRV © Y27 e 5B 0 Son/min p 2E R

TR » A YA BIRARR ST TR RS FRARRE > HEGEFIL
BRGNP R AT F RN AFURER DRI P o

| ¥ e sk L UTME 7 E‘_L#m’;« FLS Y B P AR AL R R
R#FT A EGRER 0 30mm/mins T AR T BB 0 AP AL B ABRE AT TR
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LS EREELG ) A AHRPEER I PR F 0 B RE AN R
HE U F

BI10T © w Bt 2 FUR T % B

3-2. 2%
3-2-1. v BLILH R
h- BEW R @ T e $AET U 0T A5V ke
M=-EIl¢ (1)
= ¥To ch- F AR EbE B F 4 S HCEc o PR R e BRI RS (RI3) T T

PL = =B, ¢ (2)
R Passe e i f o L3 % 58 L KR ehped o

B108 : = Bhys 5% 7 7, B
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3-2-2. A
W e FURGRSR R By Y E Py T LSBT Y S AR A R

P

He Phssse ' d o Loi AP BMA KT OEL R > 2452 £55(2) 0 7
PR A ong Wk (B T

BEFH>EEAANQ)E 2N (k8 g Bk e snd F o doT
SR

PRRA T R R PR 1R A 45 00 (F ) e bM@ﬂ’$ﬁm@%ﬁ$ﬁ
E {Af’kkiifa MY F iR B E E o r]g % 4 AAEE X EZ T > PR
,’}_%ﬁwb T oaZb AR M A ‘g“i o H %ﬁﬂz TR EHR A E e 4 BT :‘%j&_g g+ >
e A2 (D #TF e
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3-3. RIFE%
3-3-1 # % i FURBHR S

F109 0 # 5 % g4 2 4 — =45 M 75
(F 74 ¢ (RICRAIL 259 8) 5 (b) HAY (RIHAIL) (0) 749
(B AIR) (D) F7% % (IR Lk4E) () 6 F CkEHE%)
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236N P RBARUE HARFDT R A R UE G DR

3-3-2 B A

FHPREREES T A PCADRMUE BR P RARAY BE 0 L ER
tigenm B AR R PE UG oo o FEDR S PR A fed iR R S IEM
JORAREE O SEHY O ARMFRA Y A BAR IR g F A P ER
S RMBI RS CHERRFFZAE 90.5cn ARALARY I AEE S FEDR
SRFEFAMSDFMESFTES > RER Y DT RRASCEN S O 2o 4 B R
PODRYIIAMM? BMAIEE SRS HPE > BRARALDR AR HBES R
AT RBIHES AP REZ A EE o Flpt Rl R W RS -
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B : = % 2w B T el A W 2R
(a) F7 4% (RICHAIL 250 8) T (DHA Y (RigHAL) (0 T4
(BICAIZ) 3 (D) F 779 (BRICRIE 259 8) 5 (e) A F CRkEHeHk) -
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23T P R EPLBZ A PHODR ~ $EBA N DR

3-4-2. AL AN
4o B j??&ﬂgﬁgﬁ&zgﬁ%gﬂgu; U SR YL
B : A S

-] P{,‘nﬁﬂ FR— B3 ra»xE‘—f‘r%:"ﬂJ ?:FE'%LEEZ T RAEEE T FBEE
FFRAMFL > HEHAFALERRE > APERAR LI I HEF ) LE RS SDEM
SRR BB AR P R PR F R PR ER ARG
e

TR AT R AR r B 6 BRI S A L GRS
b2 SRR > Cl-revi? 2 C2-revif B8 T R ¥174bmm™ - # 5 ¢ 2 &4 o
4 Er A A4 > (3-reva B A A W T K BT RIT50mmerE (5 S 45 4 BUR 0 T O
WAy fip2 FHA P 2R E BE 5 DedoR 2 dy > w24 R E
D2-revit 2 D3-revix 3 A2 Ew B4k o
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