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Motoi OTA : Studies on the Properties of Bamboo Stem. (Part 12)
On the Form of Stairtype Specimen in the Shearing
Test Parallel to the Grain.
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HHIEBLE, B OREAES WY ST 53 TH 5. FIEBRAEIFZRCAKRIEL
BITH3DTHEND, ZOBGMARBRAILBEEYFT530TLhOL Uil
V. ECERBRA OBIBTE O S 2K U I BbREE R K T A X 0T, BIRBERAE 2
L3 B BT ER R AW L TEHF DXL L LTHIRDORELHEROND
RTh b, HEOTHBRAYELWMIECHERT 2o OFMCML 2T EENHWIEL
DHNB. HAHPENRG XL OEEHEO DL L TBICRR)DRS X AL TNT,
BESEE O L AU HOEBRERT 20~39kg/cm® T o TAM D 41~93kg/cm?
CH L TIRE/INTEH 545, BIMTEREEIRH D 30~210kg/cm?™® i L T4 33
~210kg/cm?™ 89 TR A EED DB, ATHOBIBTEHERT ORI (K < T 5 HL LA
B BIBTREE A R D B DI AN TS5 L ) bFCHEETH S LB DA,

T DE 2 Fh b TIUL BT RER OB BRI LI EII B A T H 2E T
BN, RBACHEET S HROBNT TAEMRCHESE R, BIEDOEHI OREED
EREEVC R B L O 5. Bc /i OB BIC G 5 I BEUEBUT I3 i b
Y ITAEAE LI U e b e, & OFM S S bl N st B OM A PET 5120
O FEETOIDTEHS.

D AP LA A 16 D 1B UEIF T O b OBFE LR THIRE TH L. W
DBFFDOE D — AR ERAE % b TlcE LT 5.
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B OE X ROE X 2EEE 1/20mm 0% V) — 2 CHlEE LBRHOFEAY Bl maE L L.
FRCE Z OUEIIL A ) 3= ADHIHO —E CTHRAFABRA O v ic X 2 EE2#T 5 X5
B DT,
TIE OB L FEREBIIBIC XD CTH LI/ N 28 b SR AIA S TR kb, &
KEOBEEC S F-—~IRraERL, EEIEE 1mg B 200gr O KB4 H L.
WEHTRBICIIR AR E 2ton F/NEE 1kg [T 7oA A ¥ o RSB A (£ L,
EHEE 2.4mm/sec TEEREY O, ‘

m 5= g & £
. BKRE FHEMOEKRIE IR EFOHMAYTT X 5 CELUELRLTEY, Hic
TY YU F 7 TIRAEHEEE 95 %1 B\ TR 15.240.05 % RN DOHKME & R/
i & DT 0.3~0.7 %% 57 LB BMEENT 0.83~1.18 % CHAED T A, ~ & 7 CikT’
HfE% 14.6£0.18 9% TR —4API D32 (10.7~1.1 % 257 L 28 BARHKIE 2.68~3.65 % T ES
EYVUF L DL KTHS.

Table 1. Moisture content.
] — —_
number | MOSO-CHIKU MA-DAKE
: | coefficient ; coefficient
of test r range % . average% of range % | average% of
| variation%; ivariation %
A 12 | 147 ~154 i 152 + 0.12 1.17 134 ~14.1| 139 £031| 341
B 12 I 150 ~ 153 | 18.2 + 0.08 0.83 149 ~ 156 | 152 + 0,29 ‘ 291
C 12 149 ~ 154 | 15.1 + 0,12 1.18 140 ~ 14,7 | 144 4+ 033 3.47
D 12 153 ~15.7 | 155 + 0,11 1.04 148 ~ 159 | 153 + 0,27 2.68
E 12 150 ~154 | 152+ 0,10 1.02 136 ~ 144 | 142 + 034 i 3.65
whole l 14.7 ~ 15.7 ] 152+ 005 | 121 ' 14.6 + 0.13 { 476

13.4 ~ 159

BELEDARMOEIKE 1 % DRI AL D CTAET BREDOE(LDEIS 1T, REEEREED
6%, HHITEREED 4 %1t U CBIiRERL 3% L e D C/R D M bEL T, ZOEED
BIKRO ZHIIAHFEO BRI L TR EREEEY 52 53 DTl EH LALR
HThHAS.

2. LE FREOHERERLERZOMGIAHREV(S ;=115 Su/{100+%—0.841(%—15)Sul,
AL Si5 BOX Su i3k x5KE15 %R v %BEEOHEThHS., LK 0.841 13k
D084 LFRAE—FK L) X D E/KER I %D EZ FH UcK{Ex 8 2 FioRT

Table 2. Specific gravity at 15% moisture content.

MOSO-CHIKU MA-DAKE
range average ‘igier?z%:(e)?lt o/(o)f range average ?;?;iiﬁﬁt ;:
A 0.673 ~ 0,735 | 0.699+0.0154 3.32 0.698 ~ 0.789 | 0,747+ 0.0179 3.62
B | 0676 ~0.745 | 0.713-+0.0127 2.68 0691 ~ 0.748 | 0.723+0,0036 0.74
C 0.701 ~0.762 | 0.7294+0.0132 2.72 0.726 ~ 0816 | 0.767+4-0.0206 407
D 0.700 ~ 0,743 | 0.724 + 0.0066 1.38 0,785 ~ 0.897 | 0.845+4-0.0195 3.48
E | 0717 ~0766 | 0.747+0,0093 1.88 0.810 ~ 0,890 | 0,854+ 0,0152 2.69
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ZHBEOEERMLEIR/A074, FKA07% T, =0 Y TF 27 TR EDENRS VN~ T 7
TIRHBRITC K Ch 5. ZOMEIREKRC S THRBCRED BN DO TH 5.
PELED ZOREDHEOERINFREN Th ABEOMEIZ KD ATtk Uik HEEs
I NORR & Ny (RGN
3. BUWASREE AP OSTMTEREE L AUKR L OIS B L B DR AL~ ED BRI
RTCERIERBRINADORNI I TH B L, LEKRIELIERD L 5 TEREBL D
T—NBREEREE (B7KE 16 %) CHREE & HUH2 R R A Bk 5 e $ 5.
HRBERIE 3 RTRT.

Table 3. Shearing strength. (kg/cm?)

species Wég_fh hgiht J A B C 1 D E
1 1446 88.6 1293 139.2 175.0

. 2 12338 1105 1375 1303 155.6

|3 1156 105.6 1286 121.4 1335

B 97.2 101.7 1148 106.4 105.7

MOSO- 1 97.2 78.3 91.8 1535 1239
> 2 1347 1193 106.1 130.1 137.1

CHIKU 3 1129 91.2 99.7 124.4 1306
4 105.9 99.9 1022 | 99.2 1093

1 1526 103.7 1224 147.6 117.3

3 2 1258 1237 109.4 141.6 120.1

3 111.2 1023 113.2 1275 1027

4 109.6 91.8 85.5 1227 113.8

1 152.2 118.0 131.5 1492 ! 110.2

! 2 173.4 1139 181.8 1990 | 1399

3 160.4 114.8 137.7 165.0 1036

4 1489 126.2 1165 1260 | 1346

T T 122.1 189.4 789 9%.6

MA-DAKE 2 ! 2 202.3 150.7 116.7 154.8 118.1
3 161.3 1459 1279 1180 958

4 161.8 1327 123.2 1452 112.1

1 151.9 141.2 187.9 87.8 74.9

3 2 197.3 149.3 1379 139.2 146.0

3 1423 1452 1563 | 1496 139.0

4 109.3 127.1 139.1 1 81.5 129.3

R8RS ofYESE, T EKRERCERDO EELLR—MADOHEIIFRA L —Th
5LEBLALNDLIDTEHLDND, FxDRBRH ORI L OFREEY HIK L THEZOKR
ERT ORI E 2R R THEY Th 5.

a, BTHRIOEHE (H) O, JWEOE 32 2cm OFBRA (H2) o3ilfiEgL =
vy v F 7O Hl RBRClhoBoREk A OREE & OB EEZNRZ D bh 5. L He
Y Y UF OO L OECRIEEZNEDLNLEN, ~F DL, §E
2T H2 BHEBR ORBIMOBOSEBR OBEEX » A TH BHIHATT 5.

B AL ARV REE DR KEC T 2D FREE O ot skod T&RIIEIC £ Oty
EZRmeiE#E3a, b, c Mo L5k, 3BHOGRHOEORBRF*BU T H1 ik
WA BT O #5 X 0N A ARG BIBTER BRI T L O\ B, ZAULBINTE ©
F RIS EEN K L7 2 O TSI BRI EN K L 72 5 DT, BWiENEL54E&
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HALTT ) BEITZE L MER: O IEFHE IR AFHIIE L bt 80 THIZR,
B L EX P CFEREE TR IR IOEWEENE DN AFIC 5. METH
EBISTREE O R AEN KOS RECK EVETHLS LB bRS.

P OB X A A (LI ERE R, DY, BEERCRIELEL T H2 BRBRF OB
WIRBE SR REE R LT\ 583, REROREEAI B HEARITREOEtic—E DM
FIIERD LT IRBEICII A ZE e S B b L L BEMLA 2BE TS 5.

PEOTHINTREE N D E LU H2 REBRA VI ABRICIIEE T 5 L i X h 48 5.

R H O PR T BB S B0 O T i SR Ao A R KuE TR
DB HBREPE E Lo, B ASIlTREEIC K 3 5 D R RRE A kb TE D FR/IME
ZRTHRONAS Y FOSNEDE L TEE L.

BT O S A B LS R IRYID BB DB A & e H2 Ripsgk/hvc H3 23
Ao H1 ¥ He LIHBEC/IbWVEBRTHS. FLELRRN OEFEO
IE& 2 X e e, THECEHEER WY Y v F 7 G0 dhvZa 8
BRI T BM, <7 CIRRNCHEmT 5 X5 Thb.

PEDTRRHED 7 Y b EZ ISR E OB IOM2 bk H2 MoRBRA M b &
UChb, RBAOEHFOBEOH,BIIBEHC I OTEHANELL LWOTHEDO W2
MSRBR A EM Th B LTI 5.

T AFREE A AT 5 7 OFRHES IV AT e PR B U BN S8R D 8 2 e B BIERER S
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FoEixyd lom KL LichDCHHET 5.
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Pt ORMEC AT BRI THE AT A RBRACOWT,  HEAIMELIcREED 5
Y EDHVIREETHEDL RS X 5 AR D DI & OB A fT07:
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EHM» LR L X 1ecm WHEL, BEFmom3xl, 2, 3RU 4em &, LAHE
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IR TERE R 57, ‘
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0.766 Tk x DB KD ERIZENT 1.38~3.32 % Ch b, L~ ¥ +1% 0.698~0.897 ¢
BEAZEL 0.74~4.07 %Gy vV U 7 O¥—HdE. BELEL SO BEDOERDIE
TR KRFBEATF BT L T EEO W DL EL LIS,

3. BUEERERIIE SERT L 5K, =V YV v F 2L 78.3~175.0kg/cm?, < ¥ » ik 74.9
~202.3 kg/cm? Th . BTEHOEHS (H) JERCHEREHOE (W) JCEEZOR
EERFOTE2RCTRT L5, BREL%TE=Y Y YF 27 RO~ ritic H2 (BiF
EOBEEH 2cm) + H3 @FEOE XA 3cm, DITREE) Ko H4 Lol izFd
BEENIDLR, B~y rcixHle H2 roffic, vy v 2 c3x W1 (R
HoE lem) & W2 L OIcEEENED bR, l L CEFEZOAD LRI
Sdorit H1 » H3, W1 » W3 RO W2 » W3 2255, f£oCH20D
BIMRRE N K Th 2 H T 5.

4., ZFRHNOMEDF OFAECK T 5 HERD T, B OE I KCHFEETOECRS
LCEETIERAEINEOES KT RT X 5K, g clikifc H2 BERERE”N
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STUDIES ON THE PROPERTIES OF BAMBOO STEM (Part 12)

On the Form of Stair Type Specimen for the
Shearing Test Parallel to the Grain

Motoi Ota

(Résumé)

In this article, the results of the experiment carried out to decide proper
dimensions of stair type specimens which give comparatively real strength in
less varying values in the shearing test parallel to the grain of bamboo splint,
are reported.

The form of specimens is stair type with the shearing face agreeing with
the radial face of bamboo stem as shown in Fig. 1.

The height (H) of the shearing face and width (W) of the maintaining
part of specimens were varied to 1,2,3 and 4 cm, and 1, 2 and 3 cm respectively,
and 12 specimens, made from the same bamboo cylinder, made up one set.
One set of specimens, therefore, consisted of three of H1, H2, H3 and H4 type
specimens, and four of W1, W2 and W3, the suffixes denoting the heights and
widths respectively. Five sets of specimens were prepared for MOSO-CHIKU
(Phyllostachys pubescens Mazel) and MA-DAKE (Phyllostachys reticulate C.
Koch) respectively.

The results obtaiend are summarized as follows:

1. There are comparatively little variation in the moisture content values
as shown in Table 1 and they vary from 14.7% to 15.7% and the coefficient
of variation from 0.832 to 1.18% with MOSO-CHIKU, and from 134 % to
15.9 % and from 2.68% to 3.68 % with MA-DAKE. MA-DAKE is inferior to
MOSO-CHIKU in the uniformity of moisture content, but this degree of variation
may not disturb the purpose of this study.

2. The specific gravity adjusted to 15 % moisture content varies from
0.673 to 0.766 and the coefficient of variation varies from 1.38 % to3.32 % with
MOSO-CHIKU, and from 0.693 to 0.897 and from 0.74 % to 4.07 % with MA-
DAKE as shown in Table 2. MA-DAKE is inferior to MOSO-CHIKU in the
uniformity of the specific gravity but this degree of variation may not disturb
the purpose of this study.

3. The shearing strength varies from 783 kg/cm? to 175.0 kg/cm? with
MOSO-CHIKU and from 74.9 kg/cm? to 202.3 kg/cm? with MA-DAKE as shown
in Table 3. There are significant differences between the shearing strengths
of H2 type specimens and H3 type specimens, H2 and H4 with both the species,
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and H1 and H2 with MA-DAKE, and W1 and W2 with MOSO-CHIKU at 52
level of probability. There is no significant difference between H1 and H3, W1
and W3, and W2 and W3 with both the species at 5% level of probability.

Therefore, it is clear that the shearing strength of H2 type specimens is
higher than the others.

4. In the ratio of shearing strength to the highest strength in one series
of specimens with the same width and from \the same cylinder, the strength
of H2 type specimen is the highest, followed by H1 and H3, and by H4 as the
lowest.

There is not remarkable variation in the ratio with different widths of
the maintaining part as shown in Fig’s. 3 and 5. )

5. The coefficients of variation of the shearing strength ratio with H2 and
H3 type specimens are lower than H1 and H4 as shown in Fig. 4 and H2 is
slightiy lower than H3. Therefore, it is assumed that the highest uniformity
of shearing strength is obtainable from the H2 type specimens.

The coefficient of variation of ratio increases as the width of maintaining
part increases with MOSO-CHIKU, but decreases with MA-DAKE roughly as
shown in Fig. 6.

Therefore, the W2 type specimen may be desirable fom the standpoint of
uniformity of thrshearing strength.

The following conclusion is drawn from the aforementioned results.

(6) The proper dimensions of the height of shearing face and the width
of maintaining part of stair type specimens are 2cm equally for the shearing
test parallel to the grain of bamboo splint.



