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Motoi OTA : Studies on the Properties of Bamboo Stem (Part 11)
On the Fiber-Saturation Point obtained from the Effect of the
Moisture Content on the Swelling and Shrinkage of Bamboo Splint.
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JEFESBRRL OB [RRBR O A bR DA M OFRMERFN STk 2 1724172 %K1V 16,5
+2.03 % CHoC, KM OEMERFIE (20~35%) X b HEVWEIFRICEF? KR E
Lick 2AHThBH. L&D R H OBMEET A X v dECELTFRL TF
5.
KM OSSO T AL T £ { Rk, — BRI EIE 5 B0 R LIRS
RZTh A CEM LA R TESRBD LN TURS. §FL/ELHIET X 2Rkt OR]
Y, FOHEE L TRENSTH 5, P OE RO HERD HRO AL —B L e\ ®
YABEEINTRESLD, —HFrR\C Stamm? (LEEERED bk D iR S % o
FHENPDRDIEIEE X BT 5L EELTURS.

EFIAM LD DRI R R T OSBRI S 2 RETT 5 L B TRINE SR
1, EAHETHERD HRDICHED R LD 5 1D AR E T 212D Th %.

ARG L CHFRE A O SRS E LR T 5. RHAOREO—ERICIIX
MEBERF T L b C-FHE DT 5

I EZ2g#tH kXL B

1. EERME  JUNASEEEE B B M ) H IR U CHERFREE L R7KR L OFF
TR BT 288D W Lot o s & F L e, Bl = v ¥ v 7 7 (Phyllostachys
pubescens Mazel) & < » (Phyllostachys reticulata C. Koch) & Th%.

2. RBRKF BEOEIVA, h, MDIERCRASLT, =V YV VF LT rhbR
% B ASEDERIE A2 RO Le. KEHE SO Rl b, #GHANTHERFERED ©
VT RINTCTRIORT A %, BT R HEEE LT 25845 20 E/ER L.

3.2 B F &

a. HBA OE/KkROFE. FIRY OFRCH HLIEHBR OGKRLELZ D
DI EEAY TN EEE Y T AN T o — 7 — DT, PHEEKEDOED L\ HO%
BT 5E (B BEAIH 0%, 10%, 309%, 509%, 65 %K 12%)DF > r— 5 ~
wEMALI.

RIS S LASEDTE Y Y U F 7 L~ F 7 O WHFeo»T 5 Hssl 10 fHx 1
e Ltz ETEERECRS W TERTOCHRES R, ¥ESTARCTRFRIOREI &K
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22 U RIS CRISE L. 2% LAINEEE 103 £ 2c oRRizth THED
B LR A ok RE . U OBl L, 8o CRETIREED Ty~ —~ (F
EOMEL DB 72 %) MTHBRAOEEKGREL T > 7 — 2 ~ROJEHE & % THIR
REICER LD CHIEL, EREEEDF 7 — 2 ~BL, ThiiR Lk bIZiEEs
RED TEBITIIRBRE 2 /KR AR Ty & —CEREL ULERECREL TKkD BEEZE
HEL, ZHRHEEE LN HAMUDORE AT KOEBIC XD TEE L AKIBRBH H
A & R b5 1 BT 1ok, KBRETOMERTR. 87y r—7—

CANTTE, BRI ET A1y ANELS AR LB L. 0 13K %
RAEDMIE % 278 D1, S K AN IBRR O ek o Bk DAL = AR LTk
¥ HRASBEBIE TR CHZELTV, TORIIZEER L IPECHEREREY 8 D Teh b Hl
ErERE L.

b. HlEROEHE HE KERECTVWERFOHELZ TIHETIL, 73— —0b
B H LEBORBRA LALCOVCTRICEELHIE L ZOBEBIC 3 HH O E I &
EL. BEEOHECIIEE lmg OXEY, IEIOHEIIEE 1/20mm 0% v Y
N=ZBFEHLI.

R R O HERIE TR RO B ST 2R~ FROR X DLZ(LED BEHHR
TR U, HEEREED RIS IS THIE L e ek R EEC X o Tkodtk.

kR & IRV HER & O BRI ERRBREOT HRERD bRk 1o fifERTFn &
DEKREIHI LT % ThHOTFH DL ER L T, B7KE 10 %L T OHBAN O bk 7.

SRR ST B 7K & £ O BKRICH G T % RO ER L ORI kxD
ROV HARR O BAEL DR L.

or %= g, & *

A BEBE HBRAY—HEVGKRE: LB CE/KRLHEmMIEnbEE LR
SEEERITE 1 RIRTED Th 5.

Table 1. Results of test in swelling process.

swelling from oven
in oven dry dry to water soaked fiber-saturation point 9
. condition %
specimen
thickness| specific |longitud- . tangen-|longitud- . tangen-
cm gravity |inal radial tial inal radial tial

13- 2 1.195 0.772 0.67 4.60 3.52 18.8 19.1 245

MOSO- 7-12 0.640 0.919 0.50 4.69 4.17 16,9 30.7 130

7- 8 0.705 0.854 0.85 5.67 3.57 133 13.9 10.6

CHIKU | 5 9 | o440 | 0687 | 050 | 1135 | 737 | 102 217 | 158

2-9 0.600 0.791 050 7.50 201 8.9 14.0 11.5

8-3 | 0555 0763 = 033 991 | 299 ’ 8.8 127 | 172

7- 8 0.440 0.731 0.17 7.95 201 | 112 13.2 145

MA-DAKE 5- 4 0.460 0.871 033 5.43 4,62 109 24,6 17.7

4- 6 0.430 0.764 0.67 5.81 1.99 11.8 11.5 12,7

1- 11 0.395 0919 0.34 3.80 3.65 J 93 26.1 11.2
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1. M. =w v 77 213 0.687~0919, ~ 5 7 Cix 0.731~0.919 CHEH OB X
CEMILTREDY, BEE L HE & OICIRIBRcBROEAERED b ich ol
2. iR BESFEESRE 0.17~0.85 %, FEHRNL 3.80~11.36 %R FI Tk
1.99~7.39 %Gk otc. BIHROBISRIR/IMEY, YHRH R REEE, EEHR
DEEAEERLTESDD, & OFRIARMIEHHRIERFRL D bR THLIERLIX
BLEWTHS.

3. #iiRrEn . ARBA OV TIRER L A7kR L O ERER 5 % CHE R ERN
BRAEAE L, BEHRID bk i fhiERTRn L 8.8~18.8 %, E&EFHRIT 11.5~30.7%,
GHEH Gk 10.6~245 % ThH DT, BEIHFIOBRMEIMD 2 FRD HRDIZHMEL D B
B 5 Tchs. '

B. %#81 HBRAE 2 —HKRCEDTSKRSEEH IH, BRACEKRLRA
RN HEIE LRI 2RCRTHED Th 5.

Table 2. Results of test in shrinkage process.

. shrinkage from water soaked fiber-saturation
! in oven dry condition to oven dry 95| point %
specimen —
thickness| specific |longitud- . tangen- . .
iy gravity |inal radial tial radial |tangential
13- 2 1.190 0.731 0.33 4.62 3.02 — 248
M 0SO- 7-12 0.640 0914 0.17 547 4.71 33.2 23.6
7- 8 0.710 0.822 0.17 5.63 4,10 —_ 208
CHIKU | 3 9| 0445 | 0653 0.33 11.24 8.51 396 257
2-9 0.590 0.763 0.50 6.78 3.09 — 24.1
8- 3 0565 0.726 0.50 531 457 26.7 30.3
7- 8 0.420 0.704 0.33 7.14 3.08 452 23.7
MA-DAKE| 5- 4 0.460 0.839 033 7.61 4.12 — 21.9
4- 6 0,425 0.729 0.50 706 4.00 — 23.1
1-11 0.445 0.888 0.17 5.62 5.2% 37.7 27.7

1. #EsE. =7 Y v F 2% 0.653~0.914, < ¥ 7% 0.704~0.888 THiFH OEMHEL X <
FEOLCED, BEEE L ST OB BROFETED bRishol. fFL
7o M D IZEER D HRD LEKE X D IBRTEVWEEEL R L TE%.

2. EhER. BEHFEERE 017~050 %, EEFH ML 4.62~11.24 %3LEHRT5 Tl
3.02~851 % T 2> TIEBR L A U B M <GHHR < FEFROMECA Lt D X
5Th 5.

3. MRS SRS R L LR H RO ERIEMER L AKkR L O B EBRE DS %
CHERHBERNRAD bt HESAHBEERNED b - HH A C oMM
U R RIS 26.7~45.2 9%, FRTH[RCLL 20.8~30.3 2% CREERED bRDIEMEL D
PRT, AMOHEEFIEEULTES.

IV # & & & & W
1. BokBROOROABELEORE /NE? KOMHN (L4TH OBk H O&H
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AR L TR D KT OFERIT 2.66~18.60 9% Th 3. LeW V7 ¥+ 7IeonTik
JINEE® 735,33 95, ﬁum“’-‘ 51105 9%, &K HRNEET85~182 % DHEEXETES. &
DOTARERDTFT AR L AR L 2 OROTIEEECIEL, 2RO L 5 K EH
b0, FHEFATHLIIIUARTHLD LEZ OIS, BEHOELRETIERO X 5K
x£=0,030 #2=0,00009529 {,=9.785 f=9

BRE 0.1 % THEENAD bR, HChKMEmEOR e ERTE=Y Yy 57 7
1105~53 9%, <F 7% 34~4.9% T, (LEFEBRNDLRDI-FEHOKMEL Y S/ THLDD
B R TR ZEAL TEERTHAENLERTH B L EL LS.

2. BERLERELOE IR EEE L OV TS, FRIEC RS
AT ol R 8 3RRT

Table 3. Analysis of variance

s8] g \ F
MOSO-CHIKU or HA-CHIKU D 4.2507 1 4.2507 1.33
shrinkage or swelling process M 1.3410 1 1.3410 —
interaction DM 0.3154 1 03154 —
longitudinal, tangential or radial T 361.5667 6 60,2611 18.79%*
interaction T(M;) 1911786 3 63.7262 19.88%*
interaction T(Mz) 170.3881 3 56,7960 17.71%%
error E 1539035 | 48 3.2063 -
error E(M;) 67.7891 24 2,8245 _
error E(Mz2) 86.1144 24 3.5881 —_

** gignificant at the 1 per cent. level of probability

= DFERA HHEWT I A ZERIROEY Th 5.

a. JUEERIEDN S WIEERE L 0 ERE & 0 bR 2 kD BER L ER L O BB
ZIAD LD, EOTRER L TR X — BT LT, KT LR L LT
F—C B> Th KE B bl FHT e 5.

b. FHRBICILAEREK 1 % THEEVSED v, MMk & Fc H R H
THEPHLHURTHS.

C. BV VUF 7L<y rrOCIIKMSMC L LBEHBROFEZIZDOR I DT,
WEDORICENFEAE LR LI ENLU b ahicnss, ERTFEL THENTH DT,
HICAHMOERBERC X O AT IR E T2 RELRVDTHS 5.

FIIGHR LR e L TERR L LTI, FHRIOKMC X 5EBHRNE
FHRETHE, BARCRT X ) KB R, EEGTRECIESTROMEBCSWTE
BRO01%CTHEEERE DD LRI,

3. ARBOERELDL AMOEFEHMOEHFIE SR, FEEHR, RKEFF RTK
HO2:1: 20 HETHLHFHIFCIKSADLNTES. MO >WThREE. ~—E Lk
ROPHFET DDEP LR T 570D, ERFRERE () Wi+ r8Es T EHF
(A) BROYHRFRIERE () Dok I x kb ok Br #5 FicrhT.
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Table 4. T test of significant variance of directional deformation

number of | mean value of mean of degree of t

specimen deformation squares freedom v
A 20 0.39 A=Ay 594347 19 10.869%**
Ar 20 6.32 -4y 286317 19 9.519%%*
Ay 20 3.99 Ar=Ae 554777 19 441 1%%x

%% gignificant at the 0.1 per cent. level of probability
Table 5. Ratio of longitudinal and tangential deformation to radial
shrinkage process swelling process
specimen

A A AfAr AefAr Af Ay

13-12 0.654 00716 0.765 0.1454

7-12 0.861 0.0305 0.889 0,1068

MOSO-CHIKU| 7- 8 0.728 0.0295 0.630 0.1490

3- 9 0.757 0.0294 0.649 0.0589

2- 9 0.456 0,0736 g 0,268 0.0589

8- 3 0.861 0.0947 0.302 0.0337

7- 8 0.431 0.0466 0.253 00210

MA-DAKE 5- 4 0.541 0.0436 0.851 0.0613

4- 6 0.567 0,0705 0,343 - 0.1151

1-11 0.413 0.0297 0.961 0.0882

BlbA/de 117 Vv F 7 Cit 0.268~0.889 (S5 0.666), < 5 2% 0.253~0.961 (-
5 0.552), ZA/A- it Vv F 2 Tik 0.0294~0.1490 (F-#9{H 0.0762), < ¥ 7 1% 0.0210
~0.1151 (E#fE0.0604) ThD. =T VU Frrk<FrkORCRTHBOEDOKREY
TORREEZIRD b ol 0 THEA L CHREEROERERY — kb &
fEHEEE 95 91T AT A/ Ar 13 0.609+0.1052 & 36.095, A,/ % 0.068+0.01792 » 54.6 % &
0, kx OFHETAERREOECAERRRSKRT, EROSMKBIIHL, 2
TR X HHEHRE Lz,

5 Fig. TOTAL
0 d M
sl MA-DAKE
b
S 5} MOSG-CHIKY
0 o a 1 s 2 A " —t
o./ 0.3 o5 0.7 0.9 A4

At/ Ar



sl Fig- 2 TOTAL
of _,//é\¥—e/f/f\»/¢\\ T
5t MA-DAKE
g 0 N o
S 5l MOSO-CHIKU
0 /.\. .//.\. N —Ts : I
g 0.02 004 0.06 0.08 o./0 0./12 0./4 /6
e/ Ar

B CRIEA R DI REE R, EEFR KOG G R OO L 007:1: 0.6
L B0, MERHETOEETEICS < OFERBRIC X b ulicb o,
LR & FHDER L 2 DRD BT G oBEO Mt 81, 2%
R L S CHMAEDEAET AENHERINS. RIBED SR RO\ Tl
FHRIDOFEDELRRET 5 L, H 6RO X 5 HBRE 0.1 % THEXZDHANRD LN,
AT HRAREOFEY L —&KT 5
COBEARELEOHTAKC X A SN AMENHELEThH HHNBENL IO
DLE, RS B3RO BT R OBAET MR ORI 2 BT Lisdiud7e biswe.
O EEERC B\ TR B RIDO TR bR D IR R OB, HRFENEOC
BN DWW TEDRERITOIN, TORBIETRIORTIOIR, =0V vFr <y r
L OB EEOFAEIRD b0t s, FRICEESFRT X 5K, Bl
Rl B3RO IHIE L ORI BERE 5 % THEXEN D bivle. BEiF R ORI

4. HHERAFIR

Table 6. T test of significant variance of fiber-saturation

point from tangential deformation

number of mean of degree of
process specimen | €an value | squares freedom to
swelling 10 149
20,7400 9 6.735%%*
shrinkage 10 24.6
*** gignificant at the 0.1 per cent. level of probability -
Table 7. T test of significant variance of fiber-saturation
point from swelling process
ecies number of meanlmean ofi degree ofivariance mean square | degree of t
sp specimen | valuelsquares | freedom | ratio estimate | freedom | ¢
MOSO-CHIKU | 15 162 | 355186 14 |
| 1.34 31.0346 28 0968
MA-DAKE 15 14.2 | 26,5507 14 ‘
I
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Table 8. T test of significant varance of fiber-saturation point of
MOSO-CHIKU and MA-DAKE from swelling process

direction nsupn;}:)ie{; e?'nf mean value | ’ ;3?;‘; ezf ; dg,g: : de Ozgf to
longitudinal 10 120 1=y | 15873 9 2262

radial 10 149 1-t| 428223 | 9 3.252*
tangential 10 183 r-t|  59.639% 9 1.589

* significant at the 5 per cent. level of probability

2HRNCHE L CTELTH B0, T bEH USRS FMERET 210 R 5 b
D LIFFEANT. FEDTEREND
Pt DML S 2 kD B Fo D IC

m?.a

TOTAL

5t X, REREHR YRR R & DBk
N et PR A R IUE X\ A
T 5.

St MADAKE | i o MR O &
oFf —— R ob T A BTN A5 D SE i T fESHE EE
2,1 Mist-cHIrY| 95 FBITIAT 1290097 %< % B4R
; L 11299% L 75 h, FO45TRRE

0 b A 3RCTRTHED Th 5.

9 " 13 5 17
Fiben-salurnalion pent % 5. thokEs Skedi-taiin

E DB AEBRD O R IR
MR DT 129+£0.97 % Th 5725, R & IEREFREED L 5 ERRHED &2 bRk«
DEME 1724172 9% » 16.54+2.03 % ¥ I TEFE IFRTRT X 5 1©, TRENHED D
RDIHKEDHCILERE 5 % CHEEZENED R H, R bRDIHHE L
FREEIMEE D RO T E & DR ERE 0.1 % CTHEEENED L.

Table 9. T test of significant variance of fiber-saturation point from compressive

strength, tensile strength and swelling deformation

nu;nfber mean value | €30 of ‘ variance |mean value’ deixf‘ee to
specimen squares ratio estimate freedom)
compression| 39 17.24+1.72 29776 c—-t 1.25 3.0651 43 0912
tension 6 16.54+2.03 3730 | c-s 1.29 2.8695 49 7.690%%*
swelling 12 1294097 23142 t-s 1.61 2.7567 16 4.337%%%

*#* significant at the 0.1 per cent.

level of probability

COHFEENED LIIFIAD, MM EERDHFEL L THRENCERC X5
DHETHEETHBHHETH S Dh, BOBEBRF OFLOCRRFENREY T b oI
3B DIEBIBAIITHSE .

Bf U/F S AR RO MR ST IREEBIME 2> DR D ICEAE X b DFENIT BV DO Th %2>
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B, P OBMERTESAM X Y ECELVIET L 208 L ELED L EAD
hs.

6. EXELHITILEOHRER

a. SERTLR LT OHE, —RIC AR OEKRICH T 5 HEOHRERNIKR'VTRIN
5.
S2=81(1004u,)/{100+u, —KS (¢ —u2)}
[BL S B S: 3kat kR uy %BRU u, %EOLE
K g CRk#cid 0.84)

O EEREC BT A MEEEO X Y AR X KCEN L TED, XEHRICH L
A1 ER SR sl bisv. B ERXoER K Offrkoihud, HoEk
R T HHEOBRFRIBOLNLE T 5.

KR 36~112 % DEHANOHE,» S K OEEXHHE L T, H10 KR THERELE.
skdtc K OO CECA, WEERCEM L, Bz oFHEdat E% R
LCESL. £ VYT r<Fr OBCRTERES%T K OEHOED BEX T
R, WEIROLBENCE L TRELSTFERIAD ROl HICHFx —¥E
U CFfH 0.841+0.1378, ZRARH 2174 %% 151, ThCX>Th K DY e~
SYEDhHAHHENHES. HL/ES F.Kollmann'® AR #ics§ LT ILTES K 0 fE
0.84) X —FT5%.

Table 10. The value of K.

MOSO-CHIKU MA-DAKE
cylinder number K cylinder number K
13 - 2 0,701 8 - 3 0.827
7 - 12 0.528 7 - 8 0.789
7 - 8 0.960. 5 - 4 0.675
3 - 9 | 1.087 4 - 6 1.121
2- 9 \ 0.989 1 -1 0.734
average I 0.853 ‘ ; 0829

DO EXRBIE T HHEOME N HOFEH K Ofie LTO084 2 AL TH KR
I3V THhAH 5.
b. BEMEBTILEL EOBE.  OBEEAM L FRC MoK BB (b vnbe
AKBRICT B HEOHEANCE SRR OERA LA I bisv. Bib
S2=S,(100+%,)/(160+2,)

CORDBEL RO EREROEHELTRANDL 0D, £NEEBCLEYL AKERL O FER
K (S=C+Du) %KD THNRRIFERLEL. B C KU D ofioifciz Sk
R 0.1 9% CEEEARRIER ((RBuE+0.994) 2724 L, Ko %=1z D=—0.0003+
0.0104C <X D=001C & DI FEEIRD bNinhDf.

WO ETER O BRRNL AAFCR T 2 HEOBRHER L LTI#EE L, HoHERELFESE
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Table 11. The values of C and D.

MOSO-CHIKU MA-DAKE
cylinder S=C+Du cylinder S=C-+Du
number C D number C D
13- 2 0.712 0.00706 8- 3 0.681 0,00660
7-12 0,831 0,00843 7- 8 0.662 0.00663
7- 8 0.767 0.00783 5- 4 0.794 0.00776
3- 9 0,575 0.,00569 4- 6 0,705 0.00702
2- 9 0.718 0.00722 1-11 0.852 0.00853

BTHCRDSDOTHDHEMIHBE L.

V % L3

FREEIIMEE B> B 3R D 1o D BHERIF A OBAE L © EVEL DD T, 4FH
B REERER AR DEERTLE A RO AFIC L O T FDHEL D, BHEER
DB DR A DYECENTFAET B0, LEDOFENRTHEY TH L% BRIT s enick
B AT

BV Y UF RO e e L, BBRAOEKEY B bx e, EEE
FAEIARE & o DR KO FAER L ROBERTFI R 2 HH L. ERFBRIEL, 2%c
JIRTHE D ThHOTROFENEN T IOk,

(D) #4588 O RDIEHEEIIFEERE, LRDIHEL v b/ Thb. EbMiHdr
KPR ET L ORI EENTESKBEWERBE SN TEENRL T 5.

(2) HEFEIRAED> HKBIRBEBE O R L /KBARRED IR D FkER & ORfCiT 853
KO LS CFEENRADLNT, 2R LTR—RHERVE 5.

B) BHREBWTEY Y UF 272 <F X DERIIE3IED L IREELENBDLNA
Hofehs, B, ERERCYHEO 3 HFAINCIIE4ED X 5 KEEE AD b, &
WROFRAMIEEFFACHEL, THHRNINCKRE, Biih MR/ IMELRL,
FOHRIESFLOWE L, 2O X 5 CBEEASHREBILRE oA, Ak1:06:
007 B2 TX&%5Th .

(4) BHBRE L ZEEE L 2 ORDO AT ERIE 6 RORT I 5 KA EY. i
HEDOHN LT E L THEEE, LROIEEERTE L VDO TH 5.

(B) =T VU F 7L ~F r OMHEMMEOBICITIETRD L 5 TR RD b ik
D7c.

(6) i, ¥R GHED 3 FHRI DR HRDICHHMEAF S OMCIIE 8RN L 51T
B2FOHEMMVEH LV IELSEFEEZNADLNEET LIRS LD TH 5.

(D) IZHEER D B3R D IR S O FHER (SHEHE 95 % C 1294097 9%, # D4Fhlk
REE 3R RT3 Th 5.

(8 IZHEERD HRD IR S II O ED X 5 T HESEREE K O E BERREED B3R 13K
fEL D SEAXL, M0 MHERR AU AM X S EVCEEL T 52— L v
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5h0 LBz,
(9) FréroakReR+ 5 HEOMERIL, SN AU TCR QIR L CRA
ERTEBRECTHRA E—FHL, KEXBKRDBII.
S2=5,(100+2,)/{100+ %, —0.841KS, (%, — -}
(10)  giERF BT, BKRIC T 204 O lEE OBA NI BERIIC S2=S,(100
Fu:)/(100+ ) BEFFAINBETH LM, ThEERE» DAL, B oEREY
EETHCRLEDTHBELEDI.

2 £ x B&
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4) J. E. Meyer and L. W. Rees : — U. S. D. A, Technical Bulletin, No. 19.

5) Tiehman H. D. : — U. S. D. A. (Forest service) Technical Bulletin, No. 70. 1906

6) HPXHE: — BABFEEEE FITH F75. 4), 5) Xhiks. 1935

7) A. J. Stamm : — U, S. D. A. Technical Bulletin, No. 929. 1946

8) FLETZERNT : — BEANHERBRTERRE. 1947
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STUDIES ON THE PROPERTIES OF BAMBOO STEM (Part 11)

On the Fiber-Saturation Point Obtained from the Effect
of Moisture Content on the Swelling and
Shrinkage of Bamboo Splint

Motoi Ora

(Résumé)

Since it had been observed by the author that the fiber-saturation point
obtained from the effect of moisture content on the compressive strength and
the tensile strength of bamboo is lower than that of wood, this study was
projected to corroborate the aforementioned fact by calculation of the fiber-
saturation point from swelling and shrinkage of bamboo and to discuss the
existence of the difference between the values from swelling and shrinkage
processes and the impropriety of the swelling and the shrinkage process
method to obtain the value.

The fiber-saturation point is calcluated from the equation of swelling —
and shrinkage-moisture content (ranging below about 109) relations, and
swelling and shrinkage after soaking in water, with MOSO-CHIKU( Phyllostachys
pubescens Mazel) and MA-DAKE (Phyllostachys reticulata C. Koch).

The data of test are shown in Tables 1 and 2.

The results obtained from this study are summarized as follows:

(1) The specific gravity at the oven dried condition calculated from the
shrinkage process is lower than that from the swelling drocess, namely the
weight of bamboo splint decreases markedly with extraction of the soluble
substance into cold water.

(2) There is no significant difference between the swelling rate (%)
calculated from oven dried condition to water soaked condition and the shrinkage
rate (%) from water soaked condition to oven dried condition as shown in
Table 3. Therefore, the swelling and the shrinkage can be regarded as having
the same value as the deformation rate (%).

(3) There is no significant difference between MOSO-CHIKU and MA-DAKE,
but there is a significant difference among axial, radial and tangential directions,
in the deformation as shown in Table 3. The maximum deformation occurs
in the radial direction and the minimum deformation in the axial direction,
and the ratio of deformations in the tangential, axial and radial directions is
1:0.6:0.07 as shown in Tables 4 and 5 and Fig’s. 1 and 2.
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(4) There is a significant difference between the value of fiber-saturation
point obtained from swelling process and that from shrinkage at 0.1 % level of
probability and the former shows the correct value as shown in Table 6.

(5) There is no significant difference between the fiber-saturation point
values of MOSO-CHIKU and MA-DAKE as shown in Table 7.

(6) The fiber-saturation points obtained from swelling in the radial and
the tangential directions are higher than that from swelling in the longitudinal
direction as shown in Table 8.

(7) The mean value of the fiber-saturation point obtained from the effect
of moisture content on the radial and the tangential swelling of bamboo is
129 + 0.97 9% with the coefficient of variance of 11.29 % and its distribution is
shown in Fig. 3.

(8) The fiber-saturation point calculated from swelling in the radial and
the tangential directions is lower than that from compressive strength and
tensile strength as shown in Table 9. This may be regarded as one of the
evidences to prove that the fiber-saturation point of bamboo is lower than
that of wood.

(9) The value of constant (K) in the formula of moisture content-specific
gravity adjustment [S,=S,(100+4#%.)/{100+%, —KS, (#; —u+)}, where %, and u,
are values of moisture content, S, and S, are corresponding specific gravity
values and K is constant] below the fiiber-saturation point ranges from 0.528
to 1.121 as shown in Table 10, and there is not significant difference between
the values from MOSO-CHIKU and MA-DAKE and, what is more, the average
value (0.841 + 0.1378) agreed with that of wood.

‘I'herefore, the formula of moisture content-specific gravity abjustment of
wood is applicable to bamboo splint.

(10) The theoretical formula of moisture content-specific gravity adjust-
ment [S;=S5,(100+u%.)/(100+%,)] must be applicable for adjusting the specific
gravity of bamboo splint above the fiber-saturation point, and this has been
experimentally ascertained and also it has been confirmed that the experimental
values are reliable.



