KM o v H—E M B G 2H) .
o S h— il & (D
o RO= KO

T A BN OF

— ARSI B 2 ETFRH MR, R O ERAERO e Ui, HESERChi>TE%R
BEREEAERT 554 BIESR WHT, U LAHTEORIC O AMERREIEAT 284 (85
FERR) 2%\,

Lo T, BUC#fEic EE O ERRRIETIE V) L BT ERRROBEE X ST 2 L2, FEHOH
BT ZORROZELHEL T DL DO0E . TORRFEIIVHD BHARKXMEAT, KRAETEHIE
FHRORERRZMHERL, T ORMOFRRECHTEOMESMRARE L, WCERFEY ML 2200
CHEXHEL, MESMRETOWEERY D OIEHERDD Z 22T %,

LoL, ZOBEDISS) L EROBRRIEMET, 81 MTESBUERD & & THEMISIPRE L 27T
BRI, Thebh, MESROMEINHERFICD b 2 hfcd, T ZRISHEFRI BT Rl
BROB G & b0 5 OHR T, MESKE T OEMH LSO NEER ST HENEL, Dh T
ZAT T e & BN MO BTERN S LT B, Ehd THEiHEe bR S HOREC s
PhBELFTH B, Lica2T, RAOBRTEORL ST, MEHEOHER IOER, Akt
NO BN MESEIFHREEL USH L EROEREERT DD T, Wl BREMTRD b ickER
%, BERENHECHEMEL T2 MEL 50T %, SLRBEORFTOBFETUT, KtlaoE S5
M, KOKE, NHBASELER LTI LARWDT, ZOEHLBROBRIETETHEML
D, %< ORI FIEATRICAEL TV B,

RO RS, RT R LORBEAEL BT AR 2H1IRLRA UL =V < Y TEHTHEIEL,
BHARFRCIE U WMEBER TS ERRRE B 2R\, 57 LEROBRLESICERT5I5h—
FERRE KD, b OBREYHENT AT ERCHRFT D L L bic, BERSH—FEBRLOMK
B s Z7s\, HECTEE T M O ERTRTE 220 5 S ORET R EE T o S AR & Lizb.

nE, TOFRYEMTICHID, WHWS BEHEEE L BWEEY Wb R EHERESER
B, ¥RBESARERR, MEMASERERE, WHBAICHNINCHERESRK, FEERC S
bR RKBERKCHL, S 2@b i D EEI L3,

1. & B & #H

BRMEHIEE 1 HOWEROB S L 2 A—0 b 0T, JIHEHREEKED =Y~ v (Picea jezoen-
sis CARR.) SHHTH 5. FERATE—HRMN O HEIEEE LR d b A2 d D Th h, 4

(D AHEHERBETREE
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K oEERD (bmm), BHAHE (S%), HE (ug/om?, Rig/lem?) BIUOEKE (u%) 7t
Table 1 DZ 2 < Thb, =< v e LTIRRERNOEGHTH D, HESLLECHCET S & &
bhb, _

Table 1. &R K oM H

Related properties of all specimens.

' E P - ’ 5 Ue(mss | BREA
# g Properties Mark Sp?j(;?{eni%ns Eﬂmgfngéﬁ 2 %i{éﬁ{ %{?ggﬁ g%%}%;f%%r;g
| N. | FmeeTXwin g L 4S.D.CV.%
SEEERT W;C:ltrl:u:f rings | Pmm 191 5.0—2.9 3.5 0.32 9
B #F £ | Summer wood | S % ‘ 191 18-—6 11 2.2 20
Specific %rta;’;g’ r.glem® 191 | 0.418—0.346 | 0.389 | 0.012 3
& = SpeCifigvgfla‘éirt;" Ro* gfoms| 191 | 0.361—0.300 | 0.335 | 0.011 3
& 7k Z |Moisture content| u % 191 16.9—14.1 16.6 0.8 5

* Ry= & EE/RREARE = Weight when oven dry//Volume at test.

7ok, FRIN, BA, FERRE (amm) FoRlEicik 1/5 mm FEEDO Zeiss OFHIHAL —~ <& HH
L, DA X% 1/20 mm $EFE Vernier calipers #ffH L. %71, &%HE R IL2TESS
HREAETHRLALLOTH S,

2. RROBESIUHEAIEKETE

RROBEEE LORFORAR, Tk, RAMEKEL Table 2 R4, MESMKO & Fig. 1
Rt e, rogsgd BRFokiificEZdic, Group I DRI 3X3x15cm? DEFTH D,
Group II, 1I @%%biﬁé@%'ftﬁ?ﬁiﬁ_ﬁﬁgﬂlkIki?%%ﬁk&ét&b, HKEDOEXDZEENT
h 9cm, 6cm IZAX BT THD, Group IV OFERIZFF OFILIMEARE T 572 2X2x10 cm?
L L, Group V OFEBIEIDB(A SH—FBRC SIETHELR L0, RO EZOLE
Group IV OFF D 2f5L LicbDThB, ek, #& Group k b4EHkm L WESH & DA, T
bbb, FEEA (o degree) NISH—EBERICE JIETHEY R D0, FiilHA% 0 B, 45 &, 90 &
DEFE L,

Fig. 1 DESAENC X %4 FEfelaTy s
MEEH A RWEE RS
Method of test employing an irog plate

covering but part of surface and at

right angles to length of specimen.

a\yo=when annual rings with respect
to applied load are at an angle
of 0°. )
L=Length, D=Depth, B=Breadth,
P = Load.

S
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Table 2. ABRoEH

Classiiication of test.

— T T T h T |

S WOE S B | e 1 D app
Dimensions of specimens| Angle of annual R R "—R”j_ &

MDE annual iy oaded | Gaoge | Specimens

rings to direction ! area length | D/B|L/B tested
Group | Depth Breadth | Length oi loading L as | T
D B L o LA | (=depth); PN

cm 1 cm ’ cm degree ! cm ‘l cm 1 ) ! Number
T—1 3 3 15 e (ngaﬁhb} 3x3 ' 3 1 s s
1—2 3 3 15 apo (45)  ax3 | 3 1,5 | s
1—3 3 3 15 apo (Radial) i 3x%3 3 15 s
m—1 ] 3 3 9 | ae (Tangential) . 3x3 | 3 180
n—2 | 3 3 9 | age (45) © 3x3 | 3 13 10

! 1

-3 { 3 9 awe (Radial) | 8x3 | 3 3
m—1 3 6 | e (nganmoi 3x3 3 12
—2 3 6 ‘ apo (45) 3x3 | 3 12 | 10
m—3 3 6 ag)e (Radial) 3x3 3 1oz 12
V—1 2 ‘ 2 10 ane (Tangential) I 2x2 i 2 s 16
W—2 210 | ayge (45) | 2x2 }\ 2 )I 5 } 16
v—3 2 2 1 10 agpeo (Radial) o o2x2 2 1 | 5, 5
V—l1 ‘ 4 ‘ 2 ' 10 l @y> (Tarngential) | 2x2 { 4 2 5 | 14
v—2 4 2 10 age (45) 2x2 \ 4 2 5 11
V-3 | 4 2 l 10 | ape (Radial) 2xz |4 2 s 1

3. ¥ B F &

# R 5 RB8T Amsler 4,000 kg {lEXFEWT
BB T, B THERRE : Lic, FERT
LEBREOCEANE, FWEAS R X O EEER
Table 3 1CRT LB D Th b, THEMEIT PR EH
FEABL THHO FHEREN —F b L5 Stop
watch & Bign HHBIL 72, 37 b, R—RELIA
FifEed I A A —RIT T X ) i FE A
HiEERLC, ZOBGREREOMENELTH B
DEEREORE & 0 XRE TS B H, WL
DELIBERT S LRV WEORY G L b s
W, AFLS—EIZT A LI TERIDR,

IMESRARL Fig. 1 wR3 2 & (IE&A 1em ©f
DEFOMEELL, BIJXMo .55 L, #AX
WS TEATHIRIIE DU fehole, BE O]
&(T Phot. 1 wR$+T =2, HEi%d Ram head &

Phot. 1. Testing method.
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Table 3. W OE &
Loading conditions.
RO B | WEASE | GRARE | HENR | B | Aderan orbed ot badiag
Gros Dimensions | Loading | Capacity | Load Specimens kg/cm? Minvite
7P |of specimens | direction at test |increment tested o S
i cm3 to rings kg kg Number Xmaes™Xmin. X
I—1| 3x3x15 | ae (T) | 4000 30 15 6.9 — 6.4 6.7
1—2 1 ” @50 4000 30 15 7.1 — 6.5 6.7
13| 2 ape (R) 4000 30 15 6.8 — 6.7 6.7
-1 | 3X8x9 ao (T) 4000 30 10 6.7 — 6.5 6.7
n—2 ” ag3° 400 20 9 } 6.5 — 5.5 5.7
- ” L 4000 30 1
| |
m—3 ! agie (R) | 4000 30 10 6.7 — 6.6 6.7
Mm—1 | 3x3x6  ape (T) = 4000 30 o 67 —64 | 66
m-—2 ” | a0 400 20 10 5.6 — 5.5 5.6
M—3 | 7 D agie (R) 4000 30 12 6.7 — 6.3 | 6.6
N—1 | 2x2x10 | ape (T) | 400 10 16 5.1 — 4.9 | 5.0
Iv-—2 ” age l 400 10 16 5.0-—49 | 5.0
v-—-3 P e (R) l 400 10 14 } 50— 4.9 “ 5.0
” ” ” ( /.') I 400 20 1
V—1 = 4x2x10 ' aye (T) | 400 10 1 5.0 -~ 5.0 j 5.0
V-2 ” aygse 400 | 10 11 5.2 — 5.0 5.0
v--3 v Cage (R) 400 ’ 10 14 5.1 — 4.9 5.1
Table 4.  FERFRHEEE R X OREE
Temperature and relative humidity at test.
Temperature C° Relative humidity %
Group Range Mean Range )\ Mean
Xomaxe ™ Xoin. X Xmawe — Xmin. I X
I—1 24.6 — 20.5 22.8 85 — 76 82
1—2 24,6 — 21.3 23.8 90 -— 85 87
1—3 25.0 — 20.5 23.3 89 — 77 83
n—-1 21.4 = 17.2 18.8 94 — 85 91
u—2 | 22.1 — 22.0 22.0 95 — 90 91
n--8 24.5 — 21.2 22.0 85 -— 82 84
m—! 23.0 — 21.0 21.7 89 — 85 87
T—2 22.0 — 21.5 21.8 95 —— 90 93
T0--3 20.0 — 18.3 18.9 89 — 89 89
T IV—1 22.1 -— 18.5 20.8 89 — 80 82
v—2 22.1 -— 18.4 19.8 89 —- 75 83
v—3 21.5 — 16.8 18.7 92 —- 88 89
v—1 | 23.0 — 20.4 21.3 89 — 80 87
v—2 24.5 — 22.0 23.0 90 — 85 87
V-3 .22.7 — 21.3 22.2 92 — 85 88
S J —— _
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1/100 mm %550 Dial gauge #WLHfHF, FNESHIK & TEHERK & ORIk hi-E X ke i@siE
BEX LClIE L, 7ods, FEE AR XU 45 ERFMEROSE T, MESRKE RFMNC I X HE LM
z 7z

ZDEBRTIL Group V ORFIIEID 5%, o Group XL O&d 10% EMEL, TOBMNEY
BERLOoDOHHEELHEL, MENARCL 2> THBEDIRNF XL VL, 1/20mm #ED Vernier
calipers TATEEIHEAREL, #2 @RS BETLRD .

¥, ZOERIT 1954 F05 BRIV 6 ARERCEM LA DO TH D, BRRFHOSER (T°C) I
RE(RIREE (H%) 1% Table 4 KRz T L6V Thb,

4. REEDREH X

— MR D RREEMRE R R TH GO 51, MR, BREREH 5\ INHERISFLREL T
VAR, ZOFRTEROBEITIIEERER U MOABEINL L b2 & LTHRE, TOMOMI O
AR EREL SRS\ e, bAEORBTIILGIRE L UED 5% Mo ERR IR IETS
EEHELTWBDHRTHB, L L, ZOFERTILOMDHERYRDI-DTELDOWREHFEIC OV Tk
RHZEWETH.

4.1. LBFIRIEA  op (kg/em®)

H1HOPWEROBH S L RFC HEOK- BB HEHL, WELAAOHBELI LT AilEORERH
L, S/ E R R0 b 4 TR O RIS T 5RO S OREE L Lie, LivL, 0
LETERST 2 2T D iE 5 2T, BHEOWNEY Dial gauge ThH D, FMmEFErHLbND
TN ERREDRREEY b E DTV, Tebh, Eifsle 2l SN 3EHT BV T FERR 0T
BORMEL D8 D BEIL T 2HENS,

4.2. LEBIRRZE ep (%)

HOIRISIC XSS T 2 B OIRE L Lich', MEEEO 1D I8 H—BHERO RO MG ST L
iR L e DML H D DT, 0 L5 I A NERRE S OLEAER L b 5 m A ENEOS L LT
BIEFETHRD T,

4.3. BigE#H E (kg/em?)

MMEERBUL op/ep TRE LK,

4.4, IEHIRELMEER W, (kg-cm/cm?)

BANTIRERY O O IEBIRAZREL 1/2 opec, TEHE L,

4.5. 1% E2&IFBHH o1 (kg/em?)

HOREE O tREF T 7 b EEATHE NIV 2TL B L BRSO T, —20RL L LTI% BLE
GBS KD, ok, TOBEEOVMERSOMERITHIT, 1% TCxtiET 5 5% Pk
XDEELTRD .

4.6. BRABHEZDOE oy (kg/emD, &y (%) .

MERGFEROBED T & <, HREOKFEFRNDFEBITHN L ) AECITHR 556 3B ERDO S
G LRARC OB R ERES L Uik, WEFH, 45 EHFRERD 2 &  SIEBRITRISIE S 1IF
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OYWEN EHo THEETH 5 edRdierolz, MRk 5EY 6, £ L, oy/& % E, & LG
B,

4.7. 3%, 5%, 10% ZE(z&IFBRD o3 (kg/em?), g5 (kg/cm?), g (kg/cm?)

S EROB ST HRI B MR, BERE HHVRBERIOIENRETH S 120, 3%, 5%
IO 10% OFINT B ISR EFNRLR 03, 05 ow & LT o1 LEKCLTRDR,

5. £ B B R

Bk BB X VRO IHRER LB L, & Group 2R3 AFN I IGH—FiliE Th Lh K74
Br b, BAEORIERRERIL, FREAOFESCHATEROMEECOW T R KD 0
Lz, x4 OFEFIT2W TURE OFEEL HFCTE L.

5.1. BHh—EHRO—#%E

Fig. 2, 3, 4, 5, 6 &% Group /&2 H, 45 B, {LH O =HEIC BT 5 55 ELEIS—S i
R, £0 Group T ZREZHELOIFEHARL T3, /2 Fig. 6 D&k D/B pMboHe
& Bl e b BUEANCII I  BE L T 2 DT OHEEIRA L Tk, REFHAOEESIIV-THh
3 A7 30 kg/em? FRGE ¥ T ERRINICETs DY, MR D MM O RS INE Y CRAR R AL
WoONT . B 2% LD L VR LIL LY, # 3% ##Hx 5 & £ ETHAL, BRI
IR L B HTE & b DRI R LT B

45 FEH M E OB ST ARES HRSSOE X MEOH L L/ X L, Rty S WM~ DR
BILxbd TRIET, BRAOHERIEHETHD. nk, EN3%HTarEL S L, lE LA LER
R A =T, TOEZIIMBOBE L KENL L2 TL 5,

HEE F R OB &L PR EPCERE S O E SRR TS b, Wi D b EHEA~DEBII A ZHFiC X
TReRAWTHH, BMRELLALIEDBNS, Lo L, ZEHONIDC BT 2 FM OREEREEI X
DTH/IFHRANC DT BHAD D 5o FH 3% WELEZ 5 L OB E L R, I EENCL
HBHMEE % L OERAFEMER LT 5,

5.1.1. Group I DEERFER

ZhUL 3x3xX15cmd HADOHETHY, RIXMDOSHETHS, 1KE, 45 FE, MEHFMOIEH—F
gtz Fig. 21@RT. £, ZHMEDW TR BHRERA Table 51R$, fFHAFROBEERA
IS5 oy GHAIEISS op © 1.2 (558 ThH D, E, IRMEEH E O 8EFETH Y, FOBERIL 3X3X
3cm3 K OEMOBE L IHER—Th 5, WEFAOHEOFIHAE « OBEFRED 100% &irD>
T B2, ZHUERER 1 22NiTbh 5 X5, BAINCIL 0 BEL s REMENETERIL TREN
2y, 15 EOFHHEMR 2.3 FLih, TOEERED 2.0 EH oD ThHb, vk, £ & Bk
O &y OBENIDIL D H DD, ISHOBTNIHEI/ NI HORILHER W, 0T & OBE Lk
IWRE

5.1.2. Group Il DERFER ,

ZhiE 3x3x9em? HHDOBEETHY, BN 3ETH 5. HRE, 45 B, REHFROIE—EH

Wa Fig. 3 @R i EARETIOBRE L &< FEETHS. i, ZHMT OV TRD B



(Kg /em?)

STRESS

RHADOISH-—EME 2R U3 — 107 -
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(K§ /em?)
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]
20 40 6.0 80 100
STRAIN (%)
Fig. 2 Group I ORFIC X AI5H—EMHERA (3X3x15cm3)
Shapes of stress-strain curves for specimens belonging to Group I.
(R; amo, T ane, 45; wys30)

(%]
QT 45
=
%5
20—
1 | 1 1 r/ I 1 I 1 l
0 2.0 40 60 80 - 100

STRAIN (%)

Fig. 3 Group I DEKFIC X A5 H—FEH#HERE (3x3x9cmd)
Shapes of stress-strain curves for specimens belonging to Group II.
R; awe, T; ave, 45; ago)



Table 5.

Group 1 (3x3x15cm?3) O ERiksE
Results on specimens belonging to Group I (3x3x15cm3).

Group 1-—2 (ag0)

Group I—1 (ayo=T) Group I—3 (ayo=R)
Property Mark Range Mean Range Mean Range Mean
N +S.D./C.V.%| N +S.D.|C.V.%| N +S.D.|C.V.%
Xmaw.~Xmin, X Xmar~Xmin. X KXmaw.~Kmmine X
Width of annual rings | b min | 15 I 4.1—3.0 3.4 0.29, 9 15| 3.7—2.9 3.3 0.27 8 15| 3.7—3.2 3.5 0.15] 4
Summer wood percent | S 9% | 15 14—8 100 1.9 19 |15 13—8 11 1.3 12 |15 16—8 12 2.1 18
Angle of annual rings | « degree | 15 7—0 2 2] 100 | 15 51—37 45 5 11 15 90—385 88 2 2
Original sagitta of | - _

annual rings a mm | 15 i 1.9—0.6 1.2 0.3] 30 15 —— — — - 15 1.5--0.5 1.1 0.3 27
Specific gravity at test| r,, glem? | 15 lo.412—0.363| 0.390, 0.016; 4 15 ]0.401-—0.373| 0.386| 0.009 2 15 10.398-—0.346] 0.383; 0.014 4
Specific gravity, ary | B glem’ | 15 0.361—0.318) 0.341 0.014/ 4 | 15 0.344-0.322 0.334 0.006 2 | 15 0.345--0.300 0.331] 0.013 4
Moistﬁre content u 9% | 15 | 15.7—14.1 14.6 0.5! 3 15 | 16.4--14.7 15.8 1.7 11 15 | 16.0—15.1 15.4 0.3 2
Stress at proportional | - jogieme | 15 | 33.4-23.4 | 28.6) 3.8 13 |15 23.3—16.7 | 20.2 1.9 9 |15|40.3-30.0| 847 4.1 12
Strain at Pmp"rtl’i‘;rﬁ‘tl &) % | 15 |0.885—0.234| 0.725 0.094 13 | 15 | 1.44—1.09 | 1.29 0.07 5 | 15 (0.612—0.404 0.515 0.065 13
Modulrs of elasticity | E kg/cm? | 15 | 4520—3350 3960, 270 7 15 | 1830—1390 1570 1200 8 15 | 7450-—5900 6680, 440 7

Work to proportional . s 0.1615-— 0.1427— < 10.1203— .
limit W, kg-cmfcm3 | 15 0.08180'10600'0275 26 15 0.09100'13100'0187 14 15 i 0.06080'09040'0207 23
Stress at yield point | o, kg/cm? | — — - — - | — — —- —| — | 15| 46.9—33.3 | 39.8 4.9 12
Strain at yield point | &, 9% | — — — b B e — —| T 15 1.050—0.567| 0.786| 0.148] 19
oyley E, kg/em? | — — e T B — — - — |15|6180—3950 | 5180 700 14
Stress at 1% strain oL kg/cm® | 15 | 38.6—27.0 34.0 2.7 8 15 | 17.7—14.2 15.2 1.0 7 15 | 48.2—34.6 41.4 4.0, 10
Stress at 3% strain 3 kg/cm? | 15 | 64.6—44.8 54.0 4.9 9 15 | 33.8-—29.0 31.1 1.6 o 15 | 55.8—45.1 511 3.6 7
Stress at 5% strain o5 kg/cm? | 15 | 70.6—50.2 | 60.9] 5.0, 8 15 | 40.7—34.9 | 36.7 1.7, 5 15 | 62.1-—50.4 | 57.6] 4.1 7
Stress at 107 strain | o kg/em® | 15 | 87.4-—67.0 76.3 6.2 8 15 ] 51.2-—44.3 46.4 2.0 4 15| 77.6—62.2 72.0 5.2 7

— 80T —

L3l

8L ¥ SN

L,
=



Table 6. Group II (3X3X9cm3) DEAREE
Results on specimens belonging to Group 1T (3X3X9cm?).

Group IT—1 (aj)»=T) Group JI——2 (04 0) Group JI—S (mno"'R)
S C T 7
| ! |
Property Mark Range Mean | Range Mean ‘ Range IMean
N +£S.DJC.V.%| N | ~lkS.Dlcv.y N : +S.D.C.V.%
Xmaw. Kmin. X l r ‘ KXmaz.~Xmin. X ‘ Xmazo—Xmin. X

| i | I
Width of annual rings | b mm | 10| 3.9-3.2 | 3.5 0.22 & [ 3.3-3.0 | 3.2 026 8 |10 3.0-3.0 | 3.5 0.27 8
Summer wood percent | S % | 10 13—9 11 Zl 18 |10 18—-11 15 20 13 | 10 13—10 12 1 8
Angle ofannual rings degree | 10 6—1 3 1.6] 53 10 57—40 48 4.2 9 10 90—86 88 1.2 1
Origi“alaﬁfgar?igs a mm | 10| 1.3—0.7 1o 0.2 20 | — — ) — |10 14038 11l 0.2 18

|
Specific gravity at test| ., glem?3 | 10 0.410—0.364| 0.392 0.013] 3 | 10 o 394—0.386 0.389 0.003 1 | 10 0.401--0.362| 0.388} 0.012 3
Specific graong; ary | B g/om? | 10 0.353—0.314] 0.337| 0.012 4 | 10 10.339—0.331/ 0.335 0.003 1 | 10 0.347-—0.297| 0.332 0.015 5
Moisture content u % | 10 | 16.6—-15.9| 16.4 0.3 2 |10 ’ 16.4—15.6 | 16.1 0.2 1 |10 ) 16.6—14.8 | 15.9 0.6 4
. | | |
Stress at proportional | o ygjems | 10 | 33.4--28.3 | 29.3 33 1t |10 179133 ] 163 1.4 9 |10 43.3-29.9 o0 42 12
Strain at pmportl‘i‘:l';-?g & % | 10 0.867—0.663 0.767| 0.068 9 | 10 1.300—0.917 1.140 0.125/ 11 | 10 |0.601—0.440 0.518 0.057| 11
|
Modulus of elasticity | E kg/em? | 10 4270—3450 | 3830 250 7 | 10| 1670—1340 V 1440, 90 6 |10 | 7090—6040 | 6570 351 5
Work to proportional . 3 0.1418— 0.1157— y JO 1100—

limit W, kg-cm/cm3 | 10 0. 0885;0 1130/0.0218] 19 10 0. 0610’0 093110.0172 18 0. 06600 .089010.0204] 23
Stress at yield point.| oy kg/cm? | — - — — - — — — — .| 10 | 50.0-33.3 | 38.3 4.8 13
Strain at yield point | &, % | — — [ R J — — o= = = |0 ’0.933—0.666 0.757| 0.094) 12
c4le, E, kg/em? | — | — ‘ S N A — . —| —| — | 1056704170 | 5080 420 8
Stress at 1% strain | o1 kg/cm? | 10 | 39.0—29.4 ’ 33.5) 2.6 8 |10 14.9—10.7 ’ 13.5] 1.1} 8 |10 } 50.0—33.9 | 39.5] 4.4/ 11

Stress at 3% strain | o3 kg/cm? | 10 | 52.9—45.5 ~ 49.5 2.0, 4 10 30.7--28.4 29.6| 0.6 2 |10 53.8—4l.2  47.7 4.0

Stress at 5% strain ' o3 kg/cm? | 10 ] 65.1—50.9 } 55.7 3.9 7 10 35.3—32.2 [ 34.5 0.9! 3 0 [ 60.5—48.0 | 55.0/ 3.8

Stress at 10% strain | o1 kg/cnv 10]78.5-65.7 | 69.0 3.1 5 | 10 5 0—40.6 . 42.2 0.6 1 |10 ' 73.7—68.6 | 70.5| 1.8

] 0 \ | i i

GHMD (Bcis) WPEE—LU ok

— 60T —
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- Table 6 iz7®7, EHFBMOESE o) (X 0p D 1.1 (58 TH Y, E, 1X E 0 8%33C Group I D
FLRIFAETHD. iz, WOHELRE S LOMEHFMOHFIRELRL T, 45 FEHF
DIFENL 0p, E, Wy EERDRMMKL T B X5 Th D,

5.1.3. Group 1l DERIERE

Thik 3x3x6cm® KA DHETH D, REXMD2ETH%. KHE, 45 [F, HEHFHOEH—EH
#a Fig. 4 1R, A HEEINO ZE L& @A ThH B, ¥z, ZHACOW TRD ENlER
% Table 7 {Z7 3, MEHFRDOBED o, 1% 0p © 1.1 fFHRTHD, E, 12 EDSHIBCTH IR
LREREETH D,

Eie, IRH B XOHEH FROBMEOMEILIG & A LT HEOEA L EL I A%, B2/ e -
RO CEZURERET D100, on XORMMIRL TL B, 7ok, 46 EHMOMET X b HHERIRER
ZRLTW5,

(X% m?)

STRESS

20
STRAIN (%)
Fig. 4  Group Il OFEFIC L 56— dMER% (3x3x6cms)
Shapes of stress-strain curves for specimens belonging to Group TI.
(R; @gyo, T; ano, 45; ago)

5.1.4. Group IV DERER
Thix 2x2x100m3>ﬁﬂ‘@%ﬁfa’b h, BIIMD 55T Group I ORF LFLETH S, #H,
45 B, fEAH MO EH—EhiRE Fig. 5 i3, IFEHERINOSe LAETH. ¥, =H
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Table 7. Group ML (3X3X6cm3) DRERFEL
Results on specimens belonging to Group Il (83X3X6cm?).

Group Mi—! (aye=T) Group W-—2 (ag30) Group M—3 (ago=R)
— ‘u_ ! i } . :
Property Mark Range } Mean l ! Range !Mean } ! Range Mean '
N | +S.D.JCv.% N . +£S.D.C.V.%| N | +8.D.C.V.%
x/:!ﬂ.:'.‘xwllf'rl-| X i | ‘ Xmaw~Lmin. x| } XmawXnvin. X ‘
| | |
[ S i [ I | _ : L | R SN S
Width of anuual rings | b mm | 11| 4.2-3.3 | 3.7 030 8 |10 3.9-3.0 @ 3.5 0.27, 8 12| 3.9-3.3 | 3.5; 0.20 6
1 i
Summer wood percent | S % | 11 13—8 11 1.7 15 10 12-—8 10 1.5) 15 12 16-—8 100 2.3 28
Angle of annual rings | « degree | 11 6-—0 3 1.5/ 50 10 43—-38 40, 2‘} 5 112 90-—84 88| 2 2
Original sagitta of ' | |
anmual rings | mm | 11| 1.7—0.9 1.3 0.3 23 |10 — — = — 1z 1807 | 1'21 c.3 25
Specific gravity at test| 1, gfem?® | 11 |0.405—-0.361| 0.390| 0.015| 4 | 10 0.414--0.374 0.391 0.012‘ 3 12 0.416—0.377, .393 0.012 3
o . i I I
Specific g.ra(;’;g; dry | Ko gfem? | 11 [0.348—0.310] 0.335( 0.009| 3 | 10 0.355—0.326 0.337 0.003 1 |12 0.356--0.323 0.337, o.o11| 3
Moisture content u % | 11| 16.7--15.7 | 16.3 0.2 1 |10 16.4—15.8 16.2 0.2 1 |12[16.9-16.5| 16.7 0.1 1
- e | ; |
Stress at proportional | o jgemz 11| 30.1-28.3 | 27.00 1.7 6 |10 156111 13.3 1.4 1l 12 36.7-26.6| 34.2 3.6 1l
. P | | {
Strain at pmporﬁ‘gﬁ;‘ g, % | 11 [0.907—0.692] 0.804 0.062] 8 | 10 1.380—0.704 1.060 0.184 17 ' 12 0.613—0.4C0 0.524 0.059| 11
Modulus of elasticity | E kg/em” | 11 | 3620—3130 | 3.360 120 4 | 10 1580—1130 | 1270 IBO! 10 | 12 | 7140-—5910 | 6490 260i 4
Work to proportional i o3 0.1360— 0.1076-- | ‘ 0.1125---
limit | Wy kgem/em | 11 008060 10900.0140 13| 10 0.03910'07220'0192, 27 112 0. 0536/0-09030.0176 20
Stress at yield point | o), kg/cm? | — — —- — - | = — - —! — '12|43.3--33.3 | 39.1] 3.6 9
Strain at yield point | &, 9% | — —_ — ) - | — —_— i - —~} -— | 12 |0.966--0.573| 0.784] 0.152] 19
oyle, E,  kg/em?| — — — o = | = — ' — - = 12 6320-3780 | 5050 640 13
stress at 1% strain Tl kg/cm? | 11 | 30.9—-24.5 | 27.8/ 1.6/ 6 | 10| 13.2--11.8 12.4/ 0.5 4 ;12 |45.2--34.7 | 40.6/ 3.7 9
stress at 3% strain | o3 kg/em? | 11| 53.0—44.1 | 48.00 2.3 5 |10 28.3—25.4  26.7 1.2 "12| 53.8-—44.0 | 48.9 3.2 7
stress a: 5% strain | oy kg/em? | 11 | 60.0—51.1 | 53.2 2.7 5 |10/33.5-29.9| 31.6/ 1.3 4 |12|58.7-—48.0 | 53.8] 3.3 6
stress at 10% strain Lo kg/cm? | 11 | 63.0—54.0 | 58.0] 3.6/ 6 |10 38.3—35.7 | 37.1 1.0'\ 3 12]68.4—57.4| 63.11 3.99 6
.| i 1
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Table 8.

Group IV (2X2x10cm?3) DERBERGEE

Results on specimens belonging to Group IV (2x2x10 cm3).

Group W—1 -(ay>=T)

Property Mark Range Mean
KXmvaws™Xmin. X

|
Width of annual rings | b mm | 16 | 4.3-—3.0 3.5
Summer wood percent| S % | 16 11-—8 9
Arvgle of annval rings ' @ degree 16 9—0 4]
Origival sagitta of | mm 16| 1.0—0.2 | 0.6

annual rings |
Specific gravity at test‘ T, g/cm? | 16 10.396-—0.365| 0.379

. . |
Specific grﬁg;?g dry | B g/cm3 | 16 0.345-—0.318 0.330
Moisture content 1 u % | 16 | 15.2—14.7 | 15.0
Stress at pr0port11;>lg?: Lop  kejem? | 16 | 35.0—22.5 | 31.8
Strain at pr"portl‘i‘;g?tl & % | 16 10.926—0.763] 0.819
Modulus of elasticity | E kg/cm? | 16 | 4320—3530 | 3890
Work: to pr"portllﬁ’;fi‘l W, kg-cm/cm? | 16 0.166—0.103| 0.131
Stress at yield point | o, kg/cm? | — -— —
Strain at yield point | &, % | — — —
ayley Ey kg/cm? | — — —
Stress at 1% strain | o1 kg/cm? | 16 | 38.5—27.1 | 31.1
Stress at 3% strain | o3 kg/cm? | 16 | 61.1—49.5 | 55.5
Stress at 5% strain | o3 kgfcm? | 16 | 67.7—56.9 | 63.0
A0) 76.1

Stress at 10% strain

kg/cm?

16 | 83.7—67.7

Grouvp IV-—2 (ag°) Group V—3 (ag°=R)
.‘ o | ‘ ]
. Range ! Mean . Range | Mean
+S.D.iC.V.% N ‘ |£S.D.|C.V.%| N +S.D.|C.V.%
! XmawXmins X KXmawa=Xuin. X
o 1
0.41} 12 16 3.7—3.3 3.5 0.50 14 15 4.4--3.1 3.7) 0.42] 11
1.5 17 16 12—8 10 1.2 12 15 12—6 9 1.8 20
2.9, 72 16 48-—40 44 2.5 6 15 90—81 87 2.7 3
0.2 33 -— — -— —_ — 15 1.0—0.2 0.7 0.2 29
0.022 6 16 10.418--0.386] 0.395| 0.009 2 15 10.408—-0.372| 0.386| 0.011 3
0.007 2 16 10.363-—0.336| 0.345| 0.007 2 15 0.352—0.322 0.334| 0.029 9
1.4/ 10 16 | 15.9-—14.5 | -15.0 0.5 3 15 | 16.2—14.8 15.6 0.5 3
2.6 8 16 | 27.5—20.0 24.2 2.1 9 15 | 45.0—32.5 37.8 3.9/ 10
0.075 9 16 | 1.76—1.24 1.45| 0.13 9 15 10.784-—0.484) 0.614} 0.064| 10
228 6 16 | 1820—1540 1680 75 4 15 | 7130-—4450 6240 404 6
0.2420— 0.1458—
0.021] 16 16 0.1240 .1770,0.0309| 17 15 0.08350'11600'0184 16
— — — — — — — 15 | 52.4—39.9 45. 5] 5.2 11
— - | = — — —_ — 15 | 1.37—0.87 1.09] 0.02 14
—_ — — — — - — 15 | 5110—3510 4210, 540, 13
2.3 7 16 | 17.5—13.9 15.7 0.9 [ 15 | 51.4—37.1 43.1 4.4/ 10
2.8 5 16 | 40.8—33.3 36.2 2.0 6 15 | 61.3—48.4 56.5 3.8 7
3.2 5 16 | 47.0—38.0 41.9 2.4 6 15 | 66.6—54.5 63.4 3.8 6
4.7 6 16 | 58.0—49.0 52.6 2.5 5 15 | 85.0—74.0 79.6 3.9, 5
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Table 9.

Group V (4x2x10cm?) DR

Results on specimens belonging to Group V (4x2X10cm3).

GroupV-—1 (ano=T)

Group V—2 (ag°)

Group V—3 (awe=R)

| |
Property Mark Range Mean ’ Range Mean Range Mean )
N +S.D.C.V.%! N +S.D.|C.V.%| N +S.D.IC.V.%
Xmaws™Xmine X ’ Xmaw Xmin. X Xmax.~Xmin. X
Width of annual rings | b mm | 11| 5.0—3.0 3.7 0.61 17 11| 3.5—3.2 3.3 0.12 14| 4.0-3.1 3.5 0.2 7
Summer wood percent % | 11 ‘ 14—8 11 2.0! 18 | 11 12—9 11 0.9 14 13-—8 10l 1.6] 16
Angle of annual rings | @ degree | 11 ‘ 6-—0 | 2 2i 100 11 48-—-42 | 44/ | 25 14 90---83 88 2 2
Original sagitta of | | - N
annual rings a mm | 11 2.5—0.9 2.0 0.4’ 20 — — - 14 1.0-—0.4 0.6 0.2 33
Specific gravity at test| 1 g/cmd | 11 10.400—0.374 0.387| 0.010, 3 | 11 '0.410-—0.383| 0.397| 0.008] 2 | 14 0.398—0.365| 0.390| 0.008| 2
Specific grﬁ;égg ary | B g/em® | 11 0.343—0.314] 0.331| 0.098| 3 | 11 [0.351—0.328 0.340; 0.007| 2 | 14 ({0.341—0.313| 0.334| 0.007| 2
Moisture content u % | 11 | 16.7—16.2 16.5 0.1 1 11 ] 16.8-—-16.5 16.7 0.1 1 14 | 16.8--16.0 16.5 0.2 1
Smessatpr°p°r?323i Tp kg/cm? | 11 | 35.2--25.0 | 29.7| 3.4 11 | 11|25.1—20.0 | 23.4 1.9 8 |14|40.8—28.1 | 36.0] 4.1 11
Strain at proportional | % | 11 10.650-—0.516| 0.580 0.044/ 8 | 11 [1.290—0.985/ 1.11/ 0.081] 7 | 14 (0.510—0.332 0.417| 0.047| 11
limit | 7
Modulus of elasticity | E kg/cm? | 11 | 5620—4550 | 5109 361I 7 11 | 2390—1940 2120 135i 6 14 | 9620-—6020 8690 839/ 10
Work to proportional . 3 0.1137-— | | 0.1612-— ! | 0.0930—
limit W, kg-cin/cm 11 0.06880'0863-0’0157E 18 11 0.09850.1300{0.0183 14 14 0.04680'07530'0146 19
Stress at yield point | o, kg/cm? | — — ‘ — ~! - | — — ——| —| — | 14| 52.5—30.6 | 42.3] 6.8 16
Strain at yield point | &, 9% | — — I e — sl — | 14 [0.976-—0.490| 0.712} 0.126| 18
sylE, E, kg/em? | — -~ A == — 4 — | 14| 7170—4940 | 5990 718 12
vty ! [
Stress at 1.5%; strain | o1.5 kg/cm? | 11 | 49.3—41.0 | 43.9] 3.1 7 11 31.5—-26.4| 28.9, 1.5 5 14| 60.5—41.7 | 51.9] 4.9] 9
Stress at 3% strain 3 kg/cm2 | 11 | 59.8—50.0 | 53.7| 3.7| 7 11 | 42.3—34.9 | 38.4 1.9, 5 14 | 68.7--53.7 | 61.0 4.0 7
Stress at 5% strain Ty kg/emz | 11 | 71.9—60.2 | 64.9 3.9| 6 11 | 50.5—42.4 46.3| 2.1 5 14 | 78.8--66.8 71.6| 3.6/ 5
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Table 10. £ 2 0 g &
Comparison of results of tests showing influence of length.

| | " Me Rati
Loading | an atio
Property directi Group I | Group II | Group iil | Group I | Group II | Group II
irection | 'y p—s | L/B=3 | L/B=2 | L/B=5 | L/B=3 | L/B=2
B | we (D) ‘ 28.6 | 29.3 27.0 1.06 | 1.09 1.00
op kg/em? | ago 20.2 16.3 13.3 1.52 1.22 1.00
e (B 347 \ 34.0 34.2 1.02 0.99 1.06
Ca (T) 0.725 = 0.767 0.804 0.90 0.95 1.00
& % | ame 1.29 ' 1.14 1.06 1.22 1.08 1.00
ame (R) 0.515 0.518 0.524 0.98 0.99 1.00
a: (T) | 390 } 3830 3360 | 1.18 . 1.14 1.00
E kglem? | age | 1580 | 1440 ¢ 1270 | 1.24 1.13 1.00
apo (R) | 6680 | 6570 | 6490 1.03 | 1.0l 1.00
‘ wo (T) | 0.106 0.113 \ 0.109 0.97 | 1.04 1.00
W, kgcmicmd | age 0.131  0.0981 | 0.0722 1.81 1.29 1.00
[ ago (R) 0.0904 | 0.0890 ‘ 0.0903 00 0.99 1.00
| @ (T) | 340  33.5 .8 1.22 | 1.2 } 1.00
o1 kg/cm? @ys® | 15.2 | 13.5 | 12.4 1.23 | 1.09 ¢ 1.00
ape (R) | 414 395 . 40.6 1.02 | 0.97 | 1.00
Coas (T) 0 540 | 495 | 47.6 14 | 1o0e | 100
73 kgjem? | ayso . 31.1 29.6 | 26.7 1.16 | 1.1l 1.00
} agpe (R) 51.1 47.7 48.9 1.5 0.98 . 1.00
Cans (T) 60.9 55.7 | 53.2 1.15 1.05 1.00
s kgfom? | ae 36.7 34.5 | 316 1.17 1.09 1.00
| ape (R) 57.6 55.0 §3.8 | 1.07 | 1.02 1.00
R [ — [ — PR [ — ' ——— S ———— — S S [
e (T) 76.3 . 69.0 58.0 131 | 19 ’ 1.00
o kg/cm?  agze 46.4 42.2 37.1 1.25  1.14 1.00
L agre (R) 72.0 70.5 63.1 14 | 110 | 1.00
oy kg/cm?  ano (T) 39.8 | 38.3 | 39.1  1.02 | 0.98 1.00
&y % o 0.786 0.757 0.784 1.00 0.97 1.00
E, kg/em! | ape (R) 5170 5080 5050 1.02 1.01 1.00
Table 11. Exoxgsd
Comparison of results of tests showing influence of depth.
Loading direction i ape=T ' @y5° agpo=R
| i

Dimensions (cm?) . 4X2x10 ’ 2Xx2x10 | 4x2x10 | 2x2x10

|
|
‘Dimensions (o) | o

4x2x 10 ‘ 2% 2% 10
Loaded area (cm?) - 2X2

2x2 ’ ax2 | 2x2 2%2 | 2% 2
D/B ; 2 | 1 | 2 } 1 2 } 1
Property ’Meaﬂ Ratio ‘Mean \ Ratio ‘Mean ’ Ratio IMean 1 Ratio Mean] Ratio lM’ean i Ratio
]
op kg/cm? } 29.7/ 0.93 ' 31.8 1.00 23.4 0.97 24.2 1.00 36.0 0.95! 37.8 1.00
|
& % 10.580 0.71 0.819 1.00 1.11 0.77 1.45 1.00 0.417 0.68 | 0.614 1.00
E kg/cm2 | 51000 1.31 3890 1.00 2120 1.26 } 1680 1.00 8690 1.39\ 6240, 1.00
! | ! .
W, kg-cm/cm3 0.0863 0.66 ' 0.131 1.00 0.130 0.73 0.177. 1.00 '0.0753‘ 0.66 0.1161 1.00
. : ' ) !
olL5 kg/cm? ! 43.9] — - = 28.9 —} - — 51.9‘ —‘ — =
i | | |
o3 kg/cm?  53.7 0.97 55.5'1.00 38.4 1.06 36.2 1.00 61.0l 1.C8 | 56.5 1.00
o5 kg/cm? | 64.9 1.03 63.0 1.00 = 46.3 1.10 | 41.9 1.00 71.6 1.13 | 63.4) 1.00
ow  kglem* | — -—!‘ 76.1  — — - 526 =  — — 796 —




Table 12. © {REARMEICKIT 2HiE L OFE L OB

Load-deformation relations of specimens loaded in compression parallel to annual rings (eje).

911 -

Group ‘ 1 —1 (3x3X15cm3) ‘ W—1 (2x2x10cm?) V—1 (4%x2X10cm¥)
Depth  (cm) 3 ’ 2 l 4
Load (kg) 540 } 270 90 ’ 270--90 l 240 ’ 120 ’ 40 120—40 [ 240 i 120 ’ 40 120—40
Stress (kg/cm?) 60 30 10 ‘ 20 ’ 60 ' 30 ’ 10 20 ’ 60 ‘ 30 } 10 20
Deformation mm mm l mm ] mm ﬁ’tf,/i"‘ k mm ’ mm mm mm St(r)zm ’ min ’ mm \ mm mm bt;zm
: p ‘
I 1.44 | 0.263| 0.105| 0.158 | 0.526 | 0.77 | 0.195| 0.090 | 0.105| c.525 | 1.93 | 0.310| 0.122] o0.188 | 0.450
2 0.95 | 0.262| 0.115| 0.147 | 0.487 | 0.63 | 0.202| 0.087 | 0.115| 0.575 1.35 | 0.255| 0.107 | 0.148 | 0.370
]
3 1.54 | 0.248| 0.092| 0.156 0.518 1.19 | 0.224| 0.09 | 0.126 0.630 | 1.77 | 0.278 | 0.104 0.174 0.435
4 1.48 | 0.234 | 0.087 | 0.147 | 0.487 | 0.89 | 0.177 | 0.072| 0.105| 0.525 | 1.98 | 0.293 | 0.120| 0.173 | 0.433
5 2.10 | 0.267 | 0.093 | 0.174| 0.578 | 0.63 | 0.196 | 0.088.| 0.108 | 0.540 | 1.29 | 0.258 | 0.108 | 0.150 | 0.375
6 0.97 | 0.250| 0.095  0.155| 0.515| 0.95 | 0.186| 0.082| 0.104| 0.520 | 1.89 | 0.297 | 0.118 | 0.179 | 0.445
7 2.06 | 0.277 | 0.110| 0.167 | 0.555| 0.79 | 0.195 | 0.092| 0.103 | 0.518 | 1.86 | 0.297 | 0.125| 0.172 | 0.433
8 1.83 ' 0.230 | 0.087 | 0.143 | 0.483 | 0.81 | 0.192| 0.090| 0.102| 0.513| 1.98 | 0.293 | 0.113 | 0.180| 0.448
9 1.55 | 0.247 | 0.090 | 0.157 | 0.527 | 0.60 | 0.157 | 0.060| 0.097 | 0.486 | 1.22 | 0.266 | 0.124| 0.142| 0.356
10 0.74 | 0.233 | 0.094| 0.139| 0.461 | 0.71 | 0.201 | 0.088| 0.113| 0.570| 1.65 | 0.279 | 0.120| 0.159 | 0.398
1 1.97 | 0.290| 0.099 | 0.191| 0.636| 0.86 | 0.197 | 0.090 | 0.107 | 0.535 | 1.36 | 0.278 | 0.130 | 0.148 | 0.369
12 2.42 | 0.320| 0.097 | 0.233| 0.746| 1.04 | 0.218| 0.100| 0.118 | 0.590
13 1.23 | 0.257 | 0.101| 0.156 | 0.523 | 0.80 | 0.202| 0.098 | 0.104 | 0.526
14 1.27 | 0.260| 0.103| 0.157 | 0.534| 0.75 | 0.186 | 0.090 | 0.096 | 0.486
15 1.57 | 0.260 | 0.102| 0.158 | 0.535 | 1.09 | 0.190| 0.087 | 0.103| 0.518
16 — — — — — | 1.13 | 0.205| 0.092| 0.113| 0.569
Mean ‘ 1.54 ’ 0.259 ’ 0.098 | 0.162’ 0.541 ' 0.85 ' 0.195 ’ 0.088 i 0.107 | 0.533 | 1.66 ’ 0.282 \ 0.117 } 0.165 ‘ 0.410
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Table 13.

45 FEAMMEC KT AHE & ATE & OBKE

Load-deformation relations of specimens loaded in compression at 45° to annual rings (e40).

IT—2 (3x3x15cm?)

N—2 (2x2x10cm?®)

Group }
Depth (cm) 3 J 2 ‘ 4
Load (kg) 270 180 ’ 9 ‘ 180-—90 120 80 40 80—40 ‘ 120 ’ 80 40 l 80—40
Stress (kg/cm?) 30 20 [ 10 10 30 20 10 10 { 30 ‘ 20 10 10
Deformation mm mm l mm mm ’ Stz/z;m l mm mm mm mm Stf/,zm I mm ‘ mm mm ‘ mm Stfyim
1 0.93 | 0.433| 0.183| 0.250 | 0.833 | 0.42 | 0.250 | 0.120| 0.130 | 0.650  0.69 | 0.420 | 0.213| 0.207 | 0.518
2 0.80 | 0.385| 0.183| 0.202| 0.673 | 0.42 | 0.247 | 0.122| 0.125| 0.625| 0.56 | 0.345| 0.190 | 0.155 | 0.387
3 0.93 | 0.430 | 0.193| 0.237 | 0.790| 0.38 | 0.261 | 0.152| 0.109 | 0.545| 0.65 | 0.396 | 0.206 | 0.190 | 0.478
4 0.86 | 0.425| 0.207 | 0.218 | 0.727 | 0.42 | 0.269 | 0.143 | 0.126 | 0.630 | 0.62 | 0.370 | 0.190 | 0.180 | 0.450
5 0.83 | 0.412| 0.210| 0.202| 0.674| 0.36 | 0.233 | 0.128 | 0.105| 0.525| 0.67 | 0.388 | 0.190  0.198 | 0.490
6 0.83 | 0.388 | 0.198| 0.190 | 0.638 | 0.41 | 0.269 | 0.147 | 0.122 | 0.610 | 0.66 | 0.397 | 0.208 | 0.189 | 0.473
7 0.74 | 0.406 | 0.228 | 0.178 | 0.59 | 0.41 | 0.258 | 0.138 | 0.120 | 0.600 | 0.62 | 0.373 | 0.196 | 0.177 | 0.442
8 0.83 | 0.417| 0.212| 0.205| 0.686 | 0.38 | 0.238 | 0.130 | 0.108 | 0.540 | 0.77 | 0.426 | 0.220 | 0.206 | 0.515
9 0.91 ' 0.410 | 0.210| 0.200 | 0.667 | 0.40 | 0.241| 0.132| 0.109 | 0.548 | 0.67 | 0.394 | 0.203| 0.191 | 0.477
10 0.90 | 0.418 | 0.200| 0.218 | 0.726| 0.44 | 0.267 | 0.148 | 0.119 | 0.595 | 0.56 | 0.360 | 0.202 | 0.158 | 0.395
11 0.5 | 0.320| 0.148| 0.172| 0.573 | 0.41 | 0.260 | 0.142| 0.118 | 0.590 | 0.61 | 0.364| 0.184| 0.180 | 0.450
12 0.70 | 0.353 | 0.172| 0.181 | 0.603 | 0.42 | 0.263 | 0.148 | 0.115 | 0.575 ;
13 0.60 | 0.342| 0.170| 0.172| 0.574| 0.40 | 0.250 | 0.131 | 0.119 | 0.595 |
14 0.85 | 0.395| 0.210| 0.185 | 0.616 | 0.41 | 0.250 | 0.138 | 0.112 | 0.560 |
15 0.98 | 0.418 | 0.212| 0.206 | 0.690 | 0.42 | 0.247 | 0.124| 0.123 | 0.615 '
16 — — — — — | 0.35 | 0.230| 0.121] 0.109| 0.545 | }
Mean ’ 0.82 ‘ 0.4004 0.196’ 0.201{ 0.671‘ 0.40 | o.252| 0.135 | 0.117 | 0.584 | 0.64 o.sssi 0.200‘ 0.185 | 0.461
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Table 14.  fEHHAREIC BT 258 & LR L OBlR

Load-deformation relations of specimens loaded in compression perpendicular to annual rings (agyo).

Group ] {—3 (3x3x15cm?) ] V-3 (2x2x10cm?) ' V—3 (4x2x 10cm?)
Depth (cm) ‘ 3 ’ 2 l 4
Load (kg) \ 540 1 270 90 ' 2706—90 ’ 240 | 120 ~ 40 l 120-—40 ’ 240 120 ‘ 40 ’ 120—40
Stress (kg/cm?) ‘ 60 30 10 ] 20 ] 60 j 30 ‘ 10 " 20 ’ 60 30" , 10 ] 20
Deformation ' mm mm mm I mm St;zgm \ mm ‘ min ’ mim } mim Stg/ii“ ‘ mm ' mm ‘ mm ‘ mm St,f/ji”
1 1.90 0.176 0.083 0.087 0.291 0.81 0.123 0.070 0.053 ‘ 0.269 1.57 0.195 0.077 0.118 0.296
2 1.27 C.156 0.074 0.082 0.275 0.51 0.108 0.040 0.068 0.342 1.35 0.240 0.103 0.137 0.346
3 1.40 0.153 0.070 0.083 0.277 0.69 0.113 0.058 0.055 0.276 1.20 0.210 | 0.121 0.089 | 0.224
4 1.85 0.152 0.065 0.087 0.290 0.65 0.140 0.077 0.063 0.315 0.84 0.157 0.090 0.067 0.170
5 2.58 0.172 0.072 0.100 0.333 0.82 0.108 0.048 0.060 0.300 1.67 0.157 0.073 0.084 | 0.211
6 1.46 0.146 0.068 0.078 0.261 0.86 0.133 0.073 0.060 0.300 | 0.99 0.218 | €.130 0.088 0.222
7 1.53 0.147 0.070 0.077 0.259 0.56 0.126 0.070 0.056 0.280 .29 0.170 | 0.085 0.085 0.221
8 1.46 0.147-| 0.068 0.079 0.264 1.23 0.122 0.058 0.064 0.323 1.26 0.177 0.090 0.087 0.226
9 2.20 C.150 0.065 0.085 0.283 0.63 0.148 0.088 0.060 0.300 1.57 0.179 0.10C 0.079 0.199
16 1.67 0.164 £.069 0.095 0.317 0.85 0.130 0.077 0.053 0.265 1.01 0.220 | 0.117 0.103 0.259
11 1.37 0.147 0.063 0.084 0.280 0.55 0.107 0.051 0.056 0.284 0.65 0.184 | 0.085 0.099 0.247
12 2.30 0.146 0.074 0.072 0.240 1.29 0.109 0.047 0.062 0.315 0.98 0.159 0.070 0.089 0.223
13 1.98 0.148 0.060 0.088 0.293 0.64 0.153 0.061 0.092 0.457 0.68 0.163 | 0.068 0.095 0.238
14 2.30 0.154 0.070 0.084 0.280 0.91 0.133 0.063 0.070 0.350 1.59 0.225 0.092 0.133 0.336
15 1.47 0.154 0.060 0.074 0.227 0.89 0.130 0.062 0.068 0.342 — — - - —
Mean ' 1.78 ’ 182 0.069 | 0.084 ’ 0.278 ’ 0.79 l 0.126 ’ 0.065 ’ 0.063 ' 0.314 ’ 1.19 I 0.19-0 4 0.093 0.097 0.245

—- 811
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5.2. REFRILTIHABEROLEE

KA DE S DL AT ERED 5 L EOBRIC LD X 5 7efl@r B i+ u i+ %79 Group
I, II, Il OFERZITOLbLITTHD, ZOBEOEIDOMT 5:3:2 THY, hOEREMZEL
F—Tbhs,

3x3x6cm3 OFEF, Tibb LB 20k XOHEDOEEMEY 1.00 & L, ZhiXnT 3 H0%
EDEHEERTH B L, Table 10 ICZOREREY =T

5.3. ETERICTHIRRERDLILE

BROEZOBLI T EMROENHEEOBRBIC LD X 5 &Y B IIFTrE2RE T 5729, Group
N & V DERERTOLHN, COBEGOEIDOHL 1:2 ThH, MOEREHIELFA—THS, 2X
2x10cm? RE OHEOFH Y 1.00 L L, HEXST 5 4X2x10cmd A OEEERY L TH S
L, Table 11 ioZzDfER%RT. D/B 2 0RFIBFEDWXIEL D/B 221 0RF LR—Th, B
MEIYHIDWHPBEN 12 12ieb e, R—FCXT 2 IEHDHRITFEIETRWOT, SEEOHIX
B LWHE OIS RO L 7o,

B, SHP—EOBED =AM OEHEONXEY Table12, 13, 14i2°RL 7%, W Group & $iRH
3 L OMEH FRBTEOS I FTE 40kg (=10 kg/cm?), 120kg (=30 kg/cm?), 240kg (=60 kg/cm?)
OBEDERERYRL, 45 EHFAMBEOEEIX 40kg (=10kg/cm?), 80kg (=20kg/cm?), 120kg
(=30 kg/cm?) X T 2 LTEREER L ThH D, EHEROBEI 2T 0 BHENLBEIL T 5D T I TD
HRIeD, ERCEMEE L 2t SN B EHIC OV CORBEER =T . BKER X OHEE AR OEEIL
10 kg/em? 225 30 kg/em? ~NHELHHOAHEOHEIZ 4cm EXDHFH 2cm EI X hERKEL,
#] 1.5 fErleD T %, ¥iz, 45EEHFMOEE D 10kg/cm? 735 20 kglem? ~HET Rl OB EDHKT
W dem BXDEENKRELH 1.5 FLiD>Tw5, L, BEOHRL 2cm EIDEEAKEL,
ZHRE S 4em FEIDOBREDH) 1.3 fEL 70T 5,

Table 15. FILIERFIC X BRERD %

Comparison of results obtained by similar specimens.

Loading direction} ayo (Tangential) ’ @450 ’ ago (Radial)
Dimensions(cm3)‘ 3x3x15 ’ 2% 2X10 ‘ 3x3x%x15 l 2x2x10 ‘ 3x3x15 ] 2x2x10
Loaded area (cmz){ 3x3 i 2x2 ! 3x3 b 2x2 ! 3x3 ! 2x2
| | )
D (=B) (cm) 3 ’ 2 3 } z | 3 2
Property ,Mean { Ratio ‘Mean ‘ Ratio ‘Mean' Ratio \Mean l Ratio |Mean ; Ratio Mean i Ratio
op kg/cm? 28.6 1.00 . 31.8 1.11 20.2 1.00 | 24.2 1.20 34.7 1.0 37.8; 1.09
&p 9% ' 0.725 1.00 0.819 1.13 1.29 1.00 = 1.45 1.12 0.515 1.00 0.614 1.19
| . |
E kg/em? | 3960 1.00 | 3890 0.98 1580 1.00 | 1680 1.06'1 6650 1.00 6240 0.93
‘ ‘ ‘
W, kg-cm/cm3 | 0.106 1.00 - 0.131 1.24 ' 0.131‘ 1.00 © 0.177/ 1.35 0.0904 1.00 0.116 1.28
o1 kg/cm? | 34.0 1.00 | 3l.1 0.91 15.2 1.00  15.7 1.031 41.4 1.00  43.11.04
o3 kg/cm? 54.0. 1.00  55.5 1.03 31.1 1.00 36.0 1.16 511 1.00 , 56.5/ 1.11
o5 kg/cm? “ 60.9} 1.00! 63.0 1.03  36.7 1.00 . 41.9 1.14 57.6 1.00i 63.4‘ 1.12
ow  kglem? | 76.3} 1.00 | 76.1 1.00 1.00! s52.6 1,131 72.0 1.00 " 76.9] 1.07

00 46.4 1.
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5.4. HUERIC&3RBREROLER

R OMEMES R L TR OhD 22 ) 2B RET 57 Group I & Group IV OfEF% L
7o WiELd LB 25 THhY, DB X1 Ths, LEMEERE 9:4 /A2 T52%, Whd bl
LR Th B, 3x3x15cm? RF OFBOFE L 1.00 L L, ZHCkT2 2x2x10cm? HF o
SEESEA TS B L Table 15 iid,

7ok, —EBOBNCXT HEHELTEDHTLD L 5 KRB 1 2HREIT 50D, SHADERED
xHiga Table 12, 13, 14 iiRd, 3x3x15cmd RE DA IR A 3 X OHEE B & HEN ke
(=10kg/cm?), 270 kg (=30 kg/cm?), 540kg (=60 kg/cm?) WXf¥ HEHELRL, 45 EHHOB
41 kg (=10kg/cm?), 180kg (=20kg/cm?), 270kg (=30kg/cm?) X3 H5LEHEL =L, Hi
IECEk 7 2X2X10cm? B DR L LT 5 2 LicT 5, & & ThEMAYNCHMER & &7 X h 5 88k

Table 16. FEmEAO R
Comparison of results of tests showing influence of loading

direction to annual rings.

Mean Ratio
Property Group

s> (R) | awe | @ (D) [ape (R | awe | ae (T)
1 4.7 | 20.2 l 28.6 121 | o 1.00
1 34.0 16.3 | 29.3 116 | 0.56 1.00
¢,  kg/cm? Tt 34.2 3.3 1 27.0 1.27 0.49 1.00
v 37.8 24.2 | 3.8 1.19 0.76 1.00
v 36.0 2.4 29.7 1.21 0.79 1.00
I 0.515 .29 | 0.725 o.71 | Lz 1 100
I 0.518 | L.l4 | 0.767 0.68 1.49 | 1.00
& % 1L 0.524 1.06 0.804 | 0.65 1,33 | 1.00
v 0.614 1.45 0.819 0.75 ¢+ 1.77 ' 1.00
v 0.417 L1 | 0580 | 072 | 1.9l L.o0
T 6680 1580 | 3960 | 1.69 0.40 1 1.00
s 6570 1440 | 3830 1.72 0.38 | 1.00
E kg/cm? s 6490 1270 | 3360 1.93 0.38 | 1.00
w 6240 1680 | 3890 1.60 0.43 | 1.00
v 8690 = 2120 | 5100 1.70 0.42 | 1.00
1 0.0904 | 0.131 0.106 0.85 1.24 1.00
i 0.0890 | 0.0931 0.113 0.79 0.82 1.00
W, kg-cm/cm? 1L 0.0903 | 0.0722 | 0.109 0.83 0.66 1.00
v 0.116 0.177 0.131 0.89 1.35 1.00
v 0.0753 | 0.130 0.0863 | 0.87 | 1.51 | 1.00
Lo 51.1 31.1 54.0 | 0.95 | 0.58 1.00
on 47.7 2.6 49.5 | 0.96 | 0.60 1.00
o3 kg/em? | I 48.9 26.7 47.6 1.03 l‘ 0.56 1.00
oW 56.5 | 36.2 55.5 1.02 0.65 1.00
v 61.0  38.4 53.7 .14 | 0.71 1.00
1 57.6 3.7 60.9 0.95 | 0.60 1.00
55.0 34.5 | 55.7 0.99 | 0.62 1.00
o5 kglem? il 53.8 3.6 | 53.2 1.0 | 0.59 1.00
v 63.4 4.9 63.0 1.01 | o0.67 1.00
v 71.6 ’ 6.3 | ea9 | 110 | 071 1.00
Ca 72.0 | 46.4 76.3 | 0.94 | 0.6l 1.00
: i 70.5 2.2 69.0 .02 0.61 1.00
o kglem? i 63.1 37.1 | 58.0 1.09 0.64 | 1.00
w 79.6 | 526 | 76.1 1.05 | 0.69 1.00
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COWTDRBRE TS L, IR ICHREEFHTIE 10kg/em? 225 30 kg/em? ~ifEdsii o DT
iz 3cm MFFOFNAEL, HREFHTIEH 1.5 E2e0Tk D, TOBRITEDOMITIZLA LE
D& Db, FEHFMOBEE 3cm HOEEE 2cm Hofy 1.3 fFrigh, ZOEX 2cm
ﬂoﬁﬁ?%'ﬁc% {7e2TL %, 45 FEHAOBES 10kg/em? A5 20 kg/em? ~ELH O BT 3
cm ”WOFNKELHK 1.7 fifeieh, ZOFEL 2em HOFARRLNPILL 2T 5,

5.5. FRERADERLSHE

FREENEL 585G, ThobbMESFMIRL &0 SH—EBMIRC OV UL T 5.1. TZoD
REXRFERIDT, T TREFRAOHEX R TZICL DD, KEFROFERED FHEESY 1.00 &
L, Zhiexdd 3o FroFEEs b tanid & Table 16 02 & {75,

HMER L OB B\ TRDISINE 45 BERRDOBE R /P, HOAREMER FROBE
PHREFE L 02 7e Y RE VA, BEEOISNIEEOMICKEN L Lo bhiel . BERBUIEE H R
PIRRT 45 BEAMNRNTD D, & % 45 ERFANRLKREVD, Wi iZ op & & OENBEERELT
W B 1 DB T FIZEE & & DA,

5.6. & & [ {8

ERFOESIESE, ThbbRIOEZE D L, zh% C/D (%) HFEMHLL., TOBEFERXR
x> Dial gauge THHEEELERIL, WMENZ /KO XOTEER B/D (%) #K

Table 17. FEEE & FEiEE L OBR

. Relation between strain-recovery and angle of annual rings to loading direction.

‘\
i

' G, (/4 ' (774 o 0,
anﬁ;lagllerl?':cs Depth Spec1-[ C/D /, B/D 9%  P.S. /D % C/D P.S. /D %
mens ‘ﬂ - A

Group| to loadmg tested. Standard Standard \Standard | Stavdard

direction D stec: Mean deviation Mea dev1at10n'1"/1e % ldeviation Mea ‘deviation

« degree |(cm)| N X +S.D. X +S.D. X +S.D.| X :I:S D.

I | e ! '

T—1] e (T) 3| 15 10061 0.39 4.63| 0.09 |3.51] o0.41 | 7.07 | 0.46
1—2 | ase 3 | 15 |10.4. 0.40 . 6.11 l 0.16 |2.49| 0.25 | 7.93 i 0.45
13| ape (R) 3 | 15 [10.6' 0.40 3.94 0.51 |3.97] 0.39 | 6.60 ‘ 0.49
T—1 ae (T) 3] 10 (103 143 1428 035 [3.77] 034 657 12
M2 ase 3 | 10 [10.3] 0.40 | 6.43  0.22 [2.99| 0.17 [7.29  1.39
T—3  ape (R) 3 | 10 |10.3; 0.3 } 3.32° 0.37 | 4.56 | 0.65 |5.76| 0.54
M—1 | e (T) 3| 12 |04 037 [43s] 1.9 |3.29° 019 |7.23] 0.4
M—2 | @o 3 | 10 |10.4; 0.42 |6.60 | 0.17 |1.84, 0.47 | 8.55 | 0.3
mM—3 | apo (R) 3 | 12 [10.7 0.49 3.85; 0.40 | 4.10 ~ 0.34 |6.63 } 0.40

R R S A B B -
W—1| ap= (T) 2 16 110.3 0.43 1 6.40 | 0.57 |2.59 0.57 i 7.74 } 0.81
W—2 | aso 2 | 16 (107 0.46 @ 6.47 | 0.43 1.5 0.26 9.13 | 0.62
N—3 | eps (R) 2 | 15 103 [ 0.29 4.2 0.35 |8.60  0.62 6.73] 0.53
V—1 ‘ ay> (T) 4 | 11 [5.52 0.14 2.69 0.16 ~1.45: 0.76 [ 3.70 | 0.24
V=2 apo 4| 11 512 0.2 336 021 0.67 0.3l 445] 0.I5
V=3  ape (R) 4 | 11 /515 020 228 070 1.64 0.26 3.5l 0.32

C: Compressive deformation at the last load. B: Recovery of deformation when unloaded.

P.S.: Permanent set after two weeks. D: Depth of specimen= Gauge length.
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b, R YEBCHE HHL, 1/20 mm FEEED Vernier calipers ¢ B'/H (%) #HI5EEL, Thnrbiy2
IEESERENICHIE LB E P.S./D (%) %Rkodic, FERFIUCHEZE Lo s B/D & B'/D
LT KRENR DD

C/D & P.S./D rozE (%) ®ZREERL LT Table 17 Rd . i, WEREOMOZHEIE
D% Fig. 2, 3, 4, 5, 6, 7 K FRFRBR LA, Fig. 7 (3 3cm A HHRENIT X 2 BERR
BOBETHD. 7%, Group V ORFLISNIVFh %) 10% EfEL 723, Group V ORFIZK 5%
Thb., UL, LHEOHIEL Group IV D& L LA LRAL ThH5,

45 FERRMOBENBHRERARLARE L, WEFRS D&, HEAFR &S /D S027%.,

6. BROEBEE

6.1. BlE{EHSLVEN—EHBRIZONLT

B EROHE T bR LERBEHOHATH b, TOEREHINEMETH DD, BROBRTED
RTIL, MEHEOHER LOR, ORI bBRIFEEC X h SN LEBONEN b b ZE8T
BrEIDLND, FT, WESEMT oM TS ) ZhEL, WM S 2V IRBER I RO bR
oW E R R T D, W BEBRTIE TIRD I e B ISR IS EE O IR & TR EMIEE
WL 2T B, LEEADT, Z ZRFEORRFEOHELARTHL Z LT T5,

HHEO JES ZEGY 3107 TRIEAFARAREOLE B=3cm, MiHFmoRES L=6B #H73
ERRAYEER L, S XU B=2cm~4em OFBEF2EHLTL XL L5, HE
HRAEE EABETH S Lo QIRE, ¥diBiEe 352 2V CcE 5, TEREUEL, 5% 20
kgfem? LIFCd b, 3k % ML ILHIEEE & VIO 5% MFFERRETH D, e I TREDO—R
HEBLTLIL 202 HELTH S,

DO TOFIAMRBRETIE B=3cm, L=6B » L, WEELBIEOA TS 5, FHHERELES
#) 20kg/em® LIF & L, RDBDBETHOIEE L 7% HoEMHERITH D,

4 vo DIN DVM 2184 Tl B=5cm, L=3B &L, FEHFFRIKERSLIOEEHATHS, H
BEELAS 10kg/em? & L, RODZFMEIEFEAED 1% DL Z2OEHTH D, ok, ZOBHBEME
HFROBIE 1.5 mm OEFTHZEDITD Z L2 T 5,

SEo A.S. T. M. D 143—27 Tt B=2in., L=3B r L, FMEEIMEEOATHS, ZOBEEIL
SHHERY—FCT H5HEN L bR, WMEE 15/ 0.024in. OHEETHFB L 3L, 0.1in. GLE
D 5%) FTHEMTL I LABEIN TS, CORRTRD D EELEHILARETSH D, ok, %k
B TS TR0 AR ORBRFEEC oW T A S. T. M. D 198—27 ZHiEL T 5, HEEE X
Cd =2 b7 ) v ThkE L RA—DHERITENTN S L5 Thb, ‘

LEIROFHERHE TR EOBE L MERBKOMEHFOM B &L L, 228 ORABEIESET
D, HE—RRLHE SFTED AR RET S 2 LItk 2 T 5, i, BEOBR-T®IZOVTE,
HAEOZ L FNTERE O EMEZAERL TS LI AR, YOETY S ERERROBSIIH—D
BAEHGCTO S, 7ok, LB 2ER ICIHNEINTIEZ 6 THE 1, PWoKiETII3 D L5 THE, &
ORRCHIET 2 EELMEEL V1 Y LISNIIPIRISHTH 2%, ZBRENEFEOFHET LY, 0%
ADRBIILD D ERECHBT D MA R B NV LB . bAEOHMEH TR HERRROES LA
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T, MBEGENABIX, ZhX b 5% 3\ Tangent % OEMAISH—EMIR L Th b RO EER
HEPIREE L LT 5%, BEFERY E0 X5 KB 25 METH Y, ISH—FBRROBRP ERFER O
WLAAIZ X0 CH REOWEC A b FHEGHE AR DT B, L DT, WThic LT EIEE
DPE TS VOEFWHEIIRINAE DO TH B0, BFOAE X, RREBOHE, WEAR, T
EllERLEL KR EMWCEL TEYICEATERY B 2oy, FE—ZRMR E N5 —EiiRe R
7B A CEGE G ORI L 2 AR NEZ D ¥ ¥ HAIREE & 32503 HE O IEIET S L bE
b D, FTOBFRERTHS I L5 T ThV, ZORRTIHISHAC DV TUITESY Ligs
72o LrL, ZEREEONES 1/100 mm FFEED Dial gauge THoHD &, WIFEMDOEEEEELOL DM
EHTHRPEENIRE L EVWTL 1D, ERTT LA IND ‘Eiﬁiln‘sb’c b, FA—fRELARCKT
5EEEOBIETRUI LV RELLDORETHD, TADLBLIEZVOEIS L FTh bl hE
CHOTL B, TOREILL B S A Mirror apparatus O SICII LTIV L, O TENTHEMS
FHERYTTEEL 55, Eho, MEEES LOWELARNPE VB Dial gavge DEE /&<
f DT, BHEEEDRENE\ T 5 b HOTHEDHE 7 D 8 L < feDTL 5. BBFHE &
&I HBIREOPSEH RIC OV TO R EETS L E5
FA Yy T tE L Qo2 B REE CTEREY EL, TORERENTLED 1% Y5540

EHERDTHDN, TOTERCEL, &2 TRODLEEREARSD 1% OFCXT 2 SR PHREIC LD
HOEFETRDCTHL. IEHFRFHES LORAFAREDR SRR L O RELdh, EEH
MOBETHFEREEUIFELUL T3, 456 EFRMEOH IR X /M &I e a0 T
W HIEEOSEHOBBILILFIRIEN L ERL ThH 5.

MERE DRI DN TUL, BB hhhd X 5, BUCEMmRKE FOMERO L TR L,
= O S CEEERTT ) O LTBEFMERT B o, HEROBE X Y EROBESEHEmCh, &
DOEDOFEEI IR L Lis\ . IEHAFAMEDOH &SI eA L2-HIFENTE B A, TREFME LT 45 EHRE
D4 E. GABER LD 7T X 5 KB REORERIEHTH S, 7ok, MLEARDOBHEIIEEENRMIT
WAL U D D HEMRE L Licnt, MESRY BT 2 HE0 B O, Aok X>Th %
DEMNSPRILOTCLB LI TH D, Tibb, BEHIRCET T ) BEHRC & 2 ORI TR
SNBHBEC L OTC, WFSE L RARASESG b5, R, 3cm BORFOMREEN 7 HAET
Hoteh, BREBSHB LOCEOFIRFORINAL D THLIFTEL LR R LT 5, i, 3cm
AN HFHRRERIC X A BERRROG & LT % &, BRASIEEG EROBENARE (I L.2{5RT
BB, EOBIKEAT . S DA OBRKAICST 5 BHROENELESICLETS &, 2
m JE X DA OFH(EIF 0.21 mm, 3cm EX0D kX2 0.25mm, dem EED & ¥4 0.28mm
Thoted, bR OLTIRAERBREORMA D 5, SH—BH#RORXL 5L, BHEELH S
Tt B ediTiy, BROFMHEAHETZ LV EEATETHD Z L3 T THRVA, SHEI LI
DEEIC OV THRETE T TR, FIHE TR T ¥ X ORG ERSR OB ST, KE, 45 B
DEHFEL, E. GABER KORT X5 MBRAEED bhieh Df Ll T3,

i, ZOERTEBMES JCEMRICKST 25N L EOEFRY TELLETHLICT S0, =F
ED op, &, E, 01, L5, 03, 05, o1 EHFRD TR, EH-— Bl ESIREE 48 2 5 & Sl
HWEmERTONEL, S 3% WEREL 3 L EBEITL HHHEE XS o HBRNEME R L TL
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Table 18. os/E O fE Values of o3/E

Dimensions Loding |Specimens Ran Mean Standard | Coefficient
Group | of specimens | direction tested ge deviation | of variation
cm?3 @ N Xoaze—Xmin. X 4+ S. D. C. V. %
1I—1 3X3X15 ’ ane (T) 15 0.0171-—0.0132 | 0.0154 0.0012 7.9
I—2 e @450 15 0.0254—0.0218 | 0.0234 0.0010 4.3
13 ” | @ne (R) 15 0.0095—0.0071 | 0.0086 |  0.0007 8.1
nm—1 3X3x9 ayo (T) 10 0.0160—0.0127 | 0.0146 0.0009 6.2
n—2 ” @:i5o ) 10 0.0259—0.0211 | 0.0241 0.0014 5.8
n--3 e a@g> (R) 10 0.0099—0.0074 | 0.0085 0.0008 9.4
T—1 ‘ 3x3%6 ayo (T 11 0.0167—0.0151 | 0.0158 |  0.0005 3.2
m—2 ] K4 @52 10 0.0283--—-0.0190 | 0.0250 0.0024 9.6
i
m—3 ” rape (R) 12 0.0089—0.0075 | 0.0083 0.0005
[
N—1 2X2X10 aye (T) 16 0.0194—0.0148 | 0.0172 0.0013 7.6
w—2 ‘ ” @5 16 0.0273—0.0232 | 0.0250 0.0013 ‘ 5.2
| t
W—3 ” agro (R) 15 il 0.0146—0.0083 | 0.0104 0.0051 | 4.9
V—1 4x2x10 aye (T) 11 0.0133—0.0122 | 0.0128 0.0003 2.3
vV--2 ” @30 11 0.0232—0.0218 | 0.0219 0.0011
v—-3'! 7 ago (R) 14 0.0111—0.0071 | 0.0083 0.0010 1.2
1

B, FOBXL 03, 05, 0w EDHENLEETE D2, MHEETS MO E L T ed, BE
FEOBE L DD D REC, LaL, THhODEDHR TR HIPHERADERE OB TH
5L, FLLOBREENILIEAGEDALEOBBRENRED LSOOI THTLHLHDT, #1
HTHER X, ¥ OZHERDBEITHUENDHD LR .

HAEDEMET o5 ARDHEMECOVGTL L <bhbicl 2s, & MRS Hikiy M 3o
T, COfiE & BERKE DO os/E OffiksRed, MMEWOHE & BHAIEE &k BEEST 5 o0 L
L, Table 18 =% DiEEa =T, Group I, I, Il DEEIREFEFED & XX o5 12 E 0y 1.5
% ThY, FEHFFRMED & 213K 0.9%, 45 EHAMEDOL ALK 2.4% Tholz, Group IV O
Ba L REDTLAY, Group V. OB4IL D/B A8 2 D7cdReRe/ &L s> Twb. LavL, BEEED
WA PRSI TR EEENAE <, BHEBENEWTL 51®, BEAIERT 2 EOAERIEHOREIL
DL WERTIRBETH D, 7ok o5 DENTEEL O FHHIVPE VDL, Z OHEETIRBERE R
It DIERT L ISEI T B oid, REOHMAMA T BREAKRE DT, EXBEMECTIULEAOME
WL TEED WA, TSR BT L 5 LBIIR I SHL T D2 e nh B DO TEERLET S,

6.2. REoomKIZDLT

ST DRI RUE T DN TR RS DIFGENS D, T T b TFHEE R MR S M R
HIC O\ TR SRR B LT B, B ERRC 51 5 157 & SR OBIRE R DI b o & L BEA
Z eiE, MM X OERATEOEC T, HFOREicED X T;.Ejjﬁ?ﬁ%%h\biéé‘ﬁ‘ﬁﬁ?ézf‘é
DDy, & TMESROBINUEIC £ D &5 IS HER BB E LD EN5 2L THH 5. Lo L, KD
BT ARH R ORERRO TE— M, FROPHIBHE, 51\ b3 AFHE EEL TUSH LR
DEEFREHIT D70, HhBMERMEC BT 2GR0 b THEMETSHL L H5. L
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FARDT, I I TIRBICEH TR A Bl Lo 4 OBIME D BLIC D\ TO RN B = L icT B,
6.2.1. REDOBEHICL B

Table 10 225505 & & <, RHANTIEREE AN < e BIC LIentD T RIS 5 A e = LT
WBR, TORFERMEFAC LV ETOBERNLS, Tihobb, HEHAREEDEEE ow A0HE
B LA EREDLIC X B HEER LTI, REFROBTTRHEAA2D LB 2t 51 L
Fm O THIPICHABII R R LTV B4 LIS on ORARAED TS, Lo h 45 EHHOBE
X L/B oKL &I EDML e DML T b, 2D & d & ZDFAOT hEENER Tk ¥
LFVDTHBHA, LB pETiconT ﬂné%ﬂﬁu%@%ﬂﬁ@%&fﬁ&ﬁmﬁmDﬁﬁé%ﬁfﬂ%jﬂ'6 12 Th
55 Linl, LB A3 LIHAT 2HEIC S NHLOBFEA LD X 5 LT 5o HHTH S

Teis, SHME L on O LB & 2 $Ichie h K LTV 540 2 AU A S o T/ b, L/B
M2 3 L03 ORMATIL, HRMOIAT AT 5% Wilk 25 &, RHOKAMILIC Plate
QURT L I HBB A ET b 00 B B0 D TH D, SO L) EBESNT L/B 21 5 ORF TR
10% BEQBTEMTIL EOFROBE L Zbiahotc. e, 456 EFRWEORE L Z0Hgss
OB, L/B 23 ORSTRE AR L, LB 22 ORETHAC 2 BiA bR RETS 5.
ZDFPEOEINLE DRI 35.6kg/emd TH Y, <OFEX 8.78% & 9.87% L Thot, LIHHt
R E T EREPIE H AR EOHEE  OHEAE E2T <, L QEATAEZLL LT\ & L1k Table
19, 20 2B hbd b FRREPE I E ZOHENRE = R0 T BRI 51T B T O8I T
UFEET D FRRAFCER O_LME b HBHEN E TORBEA R L, FEAL bbb L5

Table 19.  E[ZYpIsR O EHETE L Z2TE  (Group 1)

Compressive load and deformation to cause splitting rupture (Group IT).

Dimensiouns 3x3x9cm3 (Group II—1) | 3x3x9cm3 (Group II—3)
Loading . . | ! .
directiobn ayo  (Tangential) | apo (Radial)
Speci Load | st Defor- | g . ID' " }L d! St | Defor- Strain | Dist
pelt\:llmen 2 Tess | oiion ain | Distance Loa TeSS | hation rain | Distance
o- ! kg | kg/cm?| mm % ' mm ‘ kg | kg/cm?! mm % mm
1 590 | 65.6 | 2.51 | 8.37 8.5 | 630! 09.9 | 2.49 8.30 | 6.5
2 590 | 65.6 | 2.4 | 8.20 | 5.5 no, ac | 1o no| mo
3 570  63.4 2.79 | 9.30 ‘I 9.0 - no. no ro no | no
4 660 | 73.5 | 2.3¢  7.82 = 9.0 | 30 70.0 9.7 9.30 | 5.5
5 660 | 73.4 | 2.81 | 9.37 | 9.0 | 620 68.9 | 2.71 | 9.03| 4.0
! n H R t
6 640 ) 71.1 291 . 9.70 © 89 . no no no no ‘ uo
7 600 | 66.4 | 2.55 | 8.48 9.1 | 630! 70,0 @ 2.72 9.07 7.0
8 610, 67.8 | 2.55 r 8.50 9.1 ’ 630 | *70.0 | 2.99 | 9.971 7.5
9 620 ' 68.8 2.46 i 8.19 8.5 | 620  68.9 3.03 10.10 9.0
|
10 600 66.7 2.40 l 8.00 : 8.8 630 70.0 3.02 10.00 5.0
Mean } 68.2 8.59 l — ‘ 69.7 ! 9.40 \ —
Standard .‘ I
deviation ‘ +3.3 +0.39 — } +0.5 +0.65 } —
Coefficient . o | sy | o _
of variation 5% 5% | %0 i 7o
I
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Table 20.  HIZUIREFO EHERE L 2728  (Group 1D

Compressive load and deformation to cause splitting rupture (Group TIL).

Dimensions 3x3x6cm3 (Group M—1) 1 3x3x6cm3 (Group T—3)
5}2232;})% ape (Tangential) agpe (Radial)
. Defor- . . Defor- : :
Specimen | Load | Stress mation Strain | Distance | Load | Stress mation Strain | Distance
o | kg | kg/cm?| mm % ;| mm kg | kg/emz| mm = % mm
1 | 510| s6.7 | 1.56 | 5.20 | 3.6 | 530| 58.7 | 1.6 5.20 | 2.5
2 l 480 53.3 1.61 5.35 ’ 3.0 550 61.0 1.78 5.93 ; 3.8
3 . 480 | 53.3 1.53 | 5.10 ’ 2.6 | 480 | 53.3 1.36  4.53 | 2.8
4 | 490 | 544 | 177 | 5.90 | 4.0 450 | 49.9 | 1.33 4.4 3.0
5 ! 570 63.3 1.97 6.56 | 2.5 500 55.6 2.04 6.80 3.0
6 | 500 55.6 1.66 5.53 ‘ 3.0 530 58.9 2.08 6.93 \ 3.5
7 ' 430 47.8 1.35 4.49 } 3.8 E 440 48.9 1.43 4.77 i 2.0
8 I 470 52.2 1.37 4.57 2.5 | 540 59.9 1.89 6.30 I 3.8
9 ‘ 475 52.8 1.46 4.87 i 3.4 ‘ 420 46.9 1.29 4.30 2.8
10 480 53.4 1.25 4.18 3.4 X 540 59.9 1.65 5.50 : 3.4
11 470 | 52.2 | 1.45 | 4.83 | 2.5 ’ 480 | 53.4 | 149  4.97 . 2.0
i2 L — — | —  — | 500 55.6 | 172 573 | 4.0
Mean ’ 54.1 5.4 | — i 55.2 5.45 —
Standard ‘ .
deviation ‘ :':3.6 :':OSS ' - ‘ :t4.5 IO 72 ‘ -_—
1 : 1 H
Coefficient | y ; i , ;o
of variation | 7% 7% } - ! 8% I 13% | —

Phot. 2 Manner of failure caused by splitting at cross section.
ape=R., a°, ayo=T.

RHATH 2 7od L OFEIIHNEEIC T Elev s, 45 EARMWEOBEOIBRIEE IR L v,
DG D Z & RFAMTUTEL o\ T, RE O _LIE A EEAFICNRAC S bbt, ToESH
FEHE DV, L LERS ML 2EHTH 2D TSEOBREIC T/l bic. WFhicdb el oo
5 IeEIBMRB R G0N & D X5 IS S AR RAED & F il D o h kD HEEA L B .

Te BRI ROFELBREIT 510, HRAMBOME Y PHRAMEAOTLREL, LB M55
DR 6 RO 238 b RIS O BUAD B A LI A\ TigA b B LA e leh, EXBky
DT RESR L e A LA LT\ A, F7-, E. SvengoN K 15cm T L/B A1, 2,3, 4,50
Fichte H TER%E T\, BIAM OFFEGHREFECN L—20RLZELRBL T\ 5. E. GABER K%
IEFE A A £ LT 4.8cm T L/B 23 1, 2, 3, 4, 5 O TERY T, L/B m4allbicic
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BLERESITE LAY ESRADT LB M4DEENRI WV ERRTWES, EDESLIMEED
MERFOMcELL, DB X1 Ths,

6.2.2. EE0ZEizL B8

COFERTIHNN 2cm THIOLA 2cm & dem rEDLHS, bbb, DB A1 r20rEKC
DUV TOERDZTH B, Table 11 2biohnb L 512, ARRES op (JEEH 4cm O & XA
TAEVH, BEAEENL D ERTIVEES, T, HORCRT 2BREEOHEWMEIEE 2 4cm
DLENRREVD, BERIPI L LD THERBUIIARESTTL S, 03, o5 (MEAR LV 45 EH
FEED & XIEZ A dcm OBFEOHHRRE A, KEFHHAD oz DRITLL/NI LD T5, L
P LEEEOWRIEAELL LB L E, Tihbb, EXN4dcm DL ED o5, 05 &, EEH 2cm O
LED o3, ow FEFNFREGT AL, EXH 2cm O L ERSLAE S, i, Table 12, 13,
14 22bbbn5d L5, H—WECXT2EHEOEMEIIEZ 28 4cm O L EREVH, LOMEHI2
Bl b T 1.5 B TH s, hbDZ L2LRE—DFRECHTHE/NIEEH 4dcm DL &
DHFPPIVITREDL, A—EIXT 58 LCBEREIIAE (72T 5 2 LIERE Ligiuii
Bigh, BX0BT 284, TRCHITARELEHEOERN LD L 5 IR TELTH2 25
T, DR, ERROMSICEE AR LD L ELLRBDT, MOBLLERL TS
SOICHREIT HLENH D, O X 5 I RO S a0 LA MESRINC X 2 REiien b ZAh LRE
BT, MOMNECEIT 5 MG X OBEEEAEEL TL 572, TORENE LD THHETSH %,

6.2.3. #flEIZOLT

BB L T BMETH B, Tk LB 23R 5 ¢, EUEN 3cm & 2cm D
SO T ORERAMETT B, Table 15 12 LT 45 EEHBFELISMIBEMERBUIME T2 S 3em F
DHHBKREV, Lo LENRLSIOFEL Sem BOBALLP I NT L A ERERZ L DN, EiC
El— ST 2 L9 EOMXHEIL Table 12, 13, 14 A bbh b L 51 3cm BAKEVH, EHEE
DBEFRIIRENR DB, LD T, & OED 2 5 HE S B3 d e O FIEEZ =
LT B2, AERSN 14 2.25 DBEDATHEOT, SoRHEYZ2 TRTT 54855,
KRERRTI 2 LARMRE OERREDHES, KD EOTRH—FHEENI DT HDT, LOBE
DFUMERE LN D 25 TH D, b D/ IVWEE TIME 4« DEROHENKE S TTL HIENDY
Tiel, BREOWENREEC b, WERZRED BEINAE /D e FHEING, WTICLThbhrE
D e SHUEE O MY & & DT 4, FUMEOBESE T LEX DS,

6.3. EREMELDULT

SREEET Table17 3 L' Fig. 2, 3, 4, 5, 6 xbbnb T &<, £D Group } 45 FEHMRED
SEnEAT, REFAN IO E, EEHFHAR/ITHB. 723, Group VOMEILII5% ERED
LHWEE TH DA, EELIEREOHSEL Group IV OBA LI LA YRABETHS, MEDOHEY
LET 5 L BEANCIE R DT 50, EEECKTHEEEDRIZ LA LRARETHS, iz
W45 EHFOENC Group WOR A3 85% HE L TW5 DL, Group VORI 87%EIE
LTw%. INbOEEEDREFELEMELD S DO TIIME,NS S L LT, 2EHED0%L
EXERET D Z L3R LD, ks, ERERY S LSS OBHIEEIZ OV TIRF ORMA H 5,
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6:4. HEHFHZDOULT
—cEE & A EBRBROB SR AER TMEL T %23, RFEOBECIIRM TIE ST 55
EMEOT, E. GABER KD Z & {RMC X 2 MEY FHERET Lic, 3L 3X3X15em? THEFH
BREFHROATH D, ZOMWEERMED SHTHD, MEMIRED = = ¥ FEHF T 3x3x6em?
WERRRE Th Do TNEBESFrORITERC e TTHRELZ ML . BhI ok Table 211127
2, HROEE L KT 3 &, HABEFELAOHERIIP0/N IV KER LA L b, F R EN
Table 21.  MHEMEARM & LIcE O FERRE

Results of test compressed through a wooden plate.

bopety | e | Rowe | Mo | Sndmd Cosfcint
\’ | Xuawe—Xuin. X + S.D. C.V. %

Specimens tested \ N number “ — [‘ 5 — z
Width of annuval rings [ D mm | 3.5-3.4 | 3.4 0.01 1
Summerwood S % | 13—10 ‘ 1| . 1o 9
Speciiic gravity, at test } Ty g/cm3 ’ 0.402—0.379 l 0.390 0.014 ‘ 4
’ , oven dry = Ry g/cm3  0.345—0.326 | 0.335 ! 0.007 2
Moisture content ’ u %, } 16.7—16.2 } 16.4 0.05 1 1
Stress at proportional limit| o, kg/em® | 30.1—26.6 | 28.0 1.6 6
Strain at P. L. Ep % } 0.919—0.826 ' 0.868 0.047 ‘ 5
Modulus of elasticity E kg/cm? . 3490—2950 ) 3230 170 5
Work to P. L. "W, kg-cm/cm3 ‘ 0.138—0.110 | 0.122 0.011 1
Stress at 3% strain o3 kgfcm? | 53.4—44.6 ‘ 49.1 | 3.3 ‘ 7
Stress at 5% strain o5 kg/cm® [ 59.7—52.1 56.2 2.9 5
Stress at 10% strain a1 kg/cm® 76.0—68.2 71.9 3.3 \ 5

Table 22. MEHEZARM & Liclia OfE L S EOER 540 kg, 270kg, 90kg DL D

Load-deformation relations of specimens compressed e o
through a wooden plate. BB OHXIHES Table 22 1277
e e L7eY, R0 iR X B mED

Dimensions ‘ 3 X3X15cm?

I s . BWE L W AEREI AL TS
Loading direction| ‘”_’”_<Tj‘“_g?“m“_ B PATCVAP- 0 DR DRSS Rt 2
Loaded area i o 8x3cms L EEIHEAT B OREEH O LT
Depth hGem s sk Lo, MEHOME
Load (kg) | 540 | 20 s 270—90 BB X Tt DI L < b
Streés (’ccv/cm’)ir bii 5 | 10 B 7-”20‘ o BT\ TRk, Z OMEM O
-De-noi;‘natlon 771 T ;nzng mm umm l Strain76 iz 3 cm DEEAPEEAYED TY
1 2.10 | 0.290  0.092 0.198 ) 0.600 B Mirror extensometer TH

2 154 0.258 0.085 0.173| 0.577 FREORED 35 2 FeDT iz,
Lm0 s -
5 | 1.87J= 0.322 ) 0.114 ) 0.208 ‘ 0.693 X3 % 2SR 0.008 mm (F

Mean ; I.SJ .289"”0.097 0.192 ‘ 0.629 39 0.027%) BETH T %

T T T T EE O R O RS Phot. 3
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Rt i, RS
& IR D
BREDPZ, 7~ -
FME, DL
AR FERD X5
7RO X
% IS5 EihR A
SRDFFE O
AR L L,
6.5. pREEFRE
DEREE

TESRC X %
WIEH DD H =
DEEFA% Phot. 4
T Ay, 10265
FEREOEETE
FEEAMEE % X OARE O3 ddEn gl ST 5%, BIEE O & & IEAEREY D OFME,S/P I
DFEA LRI T e,

% 7o, EEHER OV TR T TIC
tem, HEAFRWEOS S, BN
DIV HE X TR MEHEC S b
T BIRFARHEET S &, &Pdm
SRR E T R NS © MAREED
EZThbbh, ThieeEiix
L b 2 A TOERC E 7od b U
HhH. I 2E, 3KREDLDLbID
Zeddy, ZOHBHIRIETERUTH

BAN, HERLAICIT F OSBRSS T Phot. 4 Manner of failure at loaded face of
specimen compressed through an iron plate.

Phot. 3 Manner of failure at loaded face of specimen

compressed through a wooden plate.

DEFHCTTL B L5 THDH, 10%FHE Group T—1 (ays=T) radial face
DERETIE 2cm WAL FEHE ThH S Group 1—2 (as°)

B b DY, 3om HRF T E Group 13 (- =R) tangential face
7B 0mmBED L 2 HFTHObN, FHCANROTIRA LD LRSI, $he, ORI
FEDD TP S Lt TEL B2 &5 &2 A0 bIXE i@ < fe> T i, MESRHTHIL
DA & —F B THRR O A RS E, FEH M & /a3 AL 50 ERTENS A, 2l DT
LAGHIL T B,

6.6. DT HBERD LEE

HOSEEOE ST HEROE S L B ), MEFKE T RI 2 #fE B EFHMOESHOR Tl <,
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0 20 40 60 80 10.0 120
STRAIN (%)

Fig. 7  3x3x3cmd HHiC X 5 HERRGH—SHieE

Shapes of stress-strain curves for specimens (3xX3x3cm3) loaded on

entire surface. (R; ago, T; aye, 45; ape)

INEERLIS DO ERFHC & RIS AN T 5 & L b, MESR OGS HER 2 s, ®
D 2 AAFT T LI O TIESR O IO AR X0 TS RO 2T b S LT BlcdB 4 0
AR HIRE L 75T B LEatoT, 577 L FEOWEE b B & 12A7s D bk r 7 LT
WhHe ¥, Fig. 712 3X3x3cm? OFAIC X 5 BIERE SRl & Lo 7o dic 7. ML
ICELUL T30 L DHATHEHG EREOSEVEHBRES X OCEENS OB E L R&E A>T 5,
LT 45 ERMOERIZE L ok, H5EMROBE TR MTTEC B 5B ROBFHIEH X 20
¥, PR B BB A DA RS I SR L LML TE T, S, MRAIHELEL
WEVEZES A D Ts D A PRI 35U T b R L RN LBERRO B E L R E Rl E R Lo T 5.
CTREREGN ST B, 3X3X3emd BT X HRIEMERRESY 1.00 L L, ikt
3x3x15cm? R OFER L TH Hir#iE Table 23 DL b, FOEIIART 45 EHROHREM

Table 23. R RS & BEERE D Mk

Comparison of results of tests covering but part of surface and entire surface.

Loading direction ‘ ayo (Tangential) ] @450 } ay° (Radlal)
Dimensions (cm3)’ 3x3x15 I 3X3x3 1 3X3X15 } 3X3xX3 ‘ 3X3X15 \ 3X3x3
Loaded area (cm2) 3x3 } 3x3 \ 3x3 | 3x3 ‘ 3%x3 | 3x3
L/B ‘ 5 | 1 5 } 1 [ 5 ‘ 1
Property Mean'Ratlol'\/lean Ratlo'Mean RatlolMeaanatl ’ Iean Ratlo Mean[Ratlo
¢,  kg/om | 26.6 1.43 20.0 1.00, 20.2 2.88 | 7.0 1.00 | 34.7 1.31 26.5 1.00
Ep % 0.725) 0.83 | 0.877] 1.00 1.29[ 1.23 1.05! 1.00 ; 0.515 1.0l O.510i 1.00
E kg/cm? 3960 1.74" 2280\ 1.00 1580, 2.36 670 I.OO; 6680 1.28 ‘ 5190 1.00
W, kg-cm/cm3 | 0.106} 1.17 0. 0903 1.00 Hl 3.54 10.0370 1.00 0. 0904 1.33 iO 0678! 1.00
o3 kg/cm? | 54.0 1.58 | 34.2 1.00 | 3l. 1‘ 2.16\ 14.4| 1.00 © 5i.i 1.51 33. 8’ 1.00
I
a5 kg/cm? 60.9 1.76 ! 34.6 1.00 36.7| 2.04 18.0i 1.00 ‘ 57.6 1.66 i 34. 8 1.00
[50) kg/cm? 76.3| 2.16 ] 35.3! 1.00 46.4; 2.19 ! 21.2; 1.00 72.00 2.06 1 35. O} 1.00
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#ALOLBAEL, WAFMMANCOE, HEAFANSDEE/PE 1o &, & DARIRELR
Kol EFEAOEERCOL TRREICIIES TV 54, ZORRCE JIFFRET S CHLlL Ty
%, ¥, DREEED REMCIE R 50T OBMELIL, 45 EFRAOHEAL 0L EEENK
%<, WEFAMP N E, EHFANL DL /DS,

ER R A ONC )

—RCAREEIC B BT OIS, HEH O BRSO B G ITSHEmCTh o> TR E
AERT BT LAT T, HHEORBCOXFEMEAT2HE1S . L L, ZOREDIEIT
TRIIEHTE DSBS ET S0, Wil bEREMCTRDIGERLFEASHOEREDOREIEL
PR EDBIEAS B, LichoT, KEECREMCHEL FWEAGTIEL, REOBRES L 0o
B EREAOZEENEN—EBRC LD L5 BEEL R IFETIERET 2 L L b, HEROBHE
L DHEEIT ., SHECRE AR ORS ERHEY 5 5T ORI RN T 5 EHRR RO, £
OFBIEIFE 1 H L2 FA—0 =V~ YEEHTHH, TOEREMEIL Table 1 i3, HARELHA
—0 4,000 kg Amsler {IHEXFEFERREEHHNL, WELE, MESKOBR, Shom@iisco
T3 Table 2, 3 3 X 0% Fig. 11277, 45F&I: Phot. 1 ® 2 » { RE#¥D Ram head & 1/100 mm
$EEED Dial gauge #0213, MMEMRK & TiRERR & ORI X TR F OE S &R e Eaiagt &
Ll Lz, 755, AEH S X0 45 EEAMRROB & ARN LR EL M fo 55 1 E i
THIERDZ L TH5H,

1) SRR X AAM OB L i e RIS 55— By R, Fig 2, 3, 4, 5, 6 1o
KR Ui, MEHR LERETORTAEEOERT L 0 TR TIEFHE RTH, VbW BEERDIESIR

CERRRTLEEEII L LD B D b B A DI S — B EIEAY T d 0 HIIR T B RE ORETE
EREECH 2. i, WAL DA TR B T HBRIEERC Lok v offiE 2R L,
b LERECHCHES LR D bR, i, BH—BHEORZE O 4 O ORI L
THIFLA LI,

2) RIOEC L BB 500, RAONMEAELE Scm OERELL, BRAOEZOZY
15cm, 9cm, 6cm L4{L X%, F—OHELRMTHIEHERY S vy, FofkE% Table 10 127
T EBICITRE S 2EN 7L BIT LA THERIMRIRT 2R 2 R$%, TORBEIFMESMC L)
Bich, Tibhb, MHAFRMEOEAIT ow LAMIIE L A LB LV, IREFROEATE I
KI5 & B THERITRHAA N O EACEINT 5, &A% 456 EEFMOBSIIRS L L i hi
RKLTb, Ll, BENILITHRTE L hLOERN CORERZLT ZONEMTH 5,

3) EZoBLC XA EEHET A0, BEOM% 2em, X% W0cm, WMEEHEY 2x2cm®
&L, BEXoZk% dom o 2em (L X CHERREY B 2\, ToOfH% Table 11, 12, 13, 14
WCRT . R—REICNT 2EHEOHXNEL 4cm BEIDOFNKRE A, EIOCHA L. T,
R—ORAUTCXTAHIENE 4cm EXIDFAKRE, EEOBTHEE L, FHCRTAHE L 4k
DEFENED X5 IR TEL L, ERVECEFHIOBICEE AR THL LELDRHDTEL
IZHETE T T,

4) FARIMEERHBRENT 570, 2X2Xx10cm3 DE R L 3x3x15cm3 DORFIT X HiEEx L, Table



—132— HMEERBRBIEAE % 8 5

12, 13, 14, 156 iZiRd . BIMGIIIED s b FIRIORESEA R T A% [Hih 2 DOBED KT T Eig 0T
SHELICRNERTHMETH S,

5) FHEAOZE X 5EHEIED (L Table 16 1IR3 A%, EDISHL 45 EHRDEE E/ITh
B. HOUREAGAER FAARE AR L DA E 25, BHEOTOEA I 5 5 R~ 5157
BRELTE I, BEREIICE BRI RAT 45 EFRANRDTH S, ZD7RDHRE ) Frx Ricd
L EEHERD O DHSNEEYET 5. ik, #EEMY ST 284, T b EEREE D
W SEREEITAEND D,

6) 1 10% HoEfELcERoRFoMEEY REEL, Fig 2, 3, 4, 5, 6 KRRT D LT, £
DA Table 17 R T 23, MEHFRAIR/ANT 456 EAMBRERTH 21, S bITEMRBLRITT 28
EORYEEEYRD LB H B, Z0O L5 BEEOKNMIENMIMNITH O & L 18dy FET 58
STEBERHEETHL LEY .

7 EERTOB&IE A OME, BR, TEEETINEMEIELLNRD, TORLDO—DLL
THEEHORERRA T 10% BoERE B oiny, TOfRESY Table 21, 22 IZRT, $EELRP~F
T, = % v 7R X 5 50— EihikR i kD 7o\,

8) FEHEDUREEAESCAK DG B 2EISE g Phot. 2, 4 [R¥. & ICROSEMILIC
B 5 EBU B ST BEFOMECHRECNORECERT AMETH 51800 Thel, Mo EMRD L
ﬁﬁ%%@?é%ﬁ@igkfﬂﬁotmékﬁi;i@ﬁ%ﬂ@%t&%OﬁE%iﬁﬁﬁé&ka
19, 20 K577 .

9) PR LS RO LIRS B 1T 5 fetb,  3x3x3cmd BT X RS H—Bihine Fig. 7
R, RO B X OBHEATE 2 0 s 0 HEA RSO IS ] L BOBIRA L D BAO T B & &4
b Fhe, 3x3xX3cm? FEIC X AENIME L 3x3x15cm3 DI AERERBROEE & & Kk L Table
23 WRT A, HARBLUADHEICTHIMTEROHENARE L, LIS EFHOERIIVHU
5L, '

LI LTI R D 0y, o ERC L AMERMHIBISTIERTSE L AR ETH D, & ITEKRH
HRREL, KA OEFHED LAPENMH O BRI FEC IO TO 2BHRTIE, 20 X5 ek
F2ENLEORFRDZ I LIEELRECH S LEX D, LhL, ZORFOEHTHELEHLD T
BHECH B & & HIC, ABFEA O RIFHEIE LB L T 20 T oM B METH S L B5 . &
B EERERR LKL oo, B, IR, T8sEEx 5 L b, KOWE, a8kiE, Bong
BEABREI Lo,

2 £ x ™
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Ryozaburd Yamar: Stress-Strain Curves of Wood. (Report 2)
Stress-Strain Curves for Partial Compression Perpendicular to Grain
(Schwellendruck). (1)

Résumé

This paper presents mainly the characteristics of stress-strain curves for
the compression perpendicular to grain test in which the load is applied through
an iron plate covering but a portion of the surface as shown in Fig. 1. Owing
to the unpredictable influesnce of the restraint exerted by the fibers near the
margins of the bzaring plate, in addition to compressive stress proper, the
specimen is subjected to combined stresses, and hence the stress-strain relations
may bz affected by the size of bearing plate and the dimensions of specimen.

An appreciation of these results is useful in deriving safe working stresses
in compression perpendicular to grain, for computing the bearing area for beams,
stringers and joists, and in comparing species for railroad ties and other uses
in waich this property is important.

The species of test material was the same ‘‘ Yezomatsu’ (Picea jezoensis
Carr.) as that used in testing in report [, and it’s reclated properties are
represented in Table 1. The dimensions and the orientation of annual rings to
the loading direction of specimens belonging to each group are represented in
Table 2. The machine was the Ameler 4,000 kg hydraulic hand-power universal
testing machine, and the spsed of Joading beyond the proportional limit was
controlled at a uniform rate of stressing. The capacity at test, the increment
of load and the average speed of loading are represented in Tabie 3. The
compressive deformation to the depth of specimen was measured by a dial
gauge (1/100 mm unit) set up to the machine head as shown in Phot. 1. The
temperature and relative humidity at test are represented in Table 4. The
results obtained from the tests are summarized as follows :
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1) The typical curves on clear specimens belonging to each group are
shown in Fig. 2, 3, 4, 5 and 6, respectively. The general types of curves may
bz not appreciably affected by the shapes and the dimensions of specimens, but
be affected by the orientation of the annual rings to the direction of loadiﬁg
(a). Although there appears to bs no well-definite difference in the shapes of
curves when the rings are parallel (ay-=~tangential) and perpendicular (ayp=~
radial) respectively to the direction of the applied load, the mode of transition,
from the elastic stage to the plastic stage, of the latter curve is more sharp in
contrast to the former one. In other words the yield point for the latter is
recognized somewhat, but the yield poind for the former is hardly recognized.
When the rings are at an angle of 45° (as°) to the direction of loading, the
mode of transition is very gradual, in consequence, the yield point is more
hardly recognized as shown in the each figure. In these tests, moreover, a
true ultimate or maximum strength was not recognized.

2) Table 10 represents, for three different loading directions, data on
specimens tested to determine the effect of length (L) on the stress-strain
relations. Spzscimens are 3x3cm? in cross section and of different lengths,
and the loaded area is 3x3cm? as shown in Table 2. At the case of aye, the
values listed do not show significant differences with the increase of length,
except gy. At the case of ay, the values listed increase somewhat, but the
marked differences are not founded. At the case of aye, all values listed

increase considerably wita the increase of length.

3) Table 11 reprecents, for three different loading directions, data on speci-
mens itested to determine the effect of depth (D) on the stress-strain relations.
The modulus of elasticity (E) at the case of 4 cm depth is higher than the E at
the case of 2icm depth. Table 12, 13 and 14 represent, for three different loading
directions, that the compressive deformation for a given load is greater with
the increase of depth. But the deformation is not proportional to the depth.
At the test which the depth was increased from 2cm to 4cm, the deformation
was about 1.5 times as great in the elastic region.

4) Table 15 represents, for three different loading directions, data on
specimens tested to check the effect of the similarity on the strecs-strain relations.
The dimensions and the loaded area of specimens belonging to each group are
represented in Table 2. It seems that the siress-strain relations do not appre-
ciably vary. But it is necessary to investigate the question stillmore. Table 12,
13 and 14, moreover, that the compressive deformation for a given load is
greater with the increase of depth, but the strain at the same stresses is nearly
equal in the elastic region.

5) Table 16 represents that the stress-strain relations are affected by the

orientation of the annual rings to the direction of loading. At the case of asye,
the marked lower values are obtained. The values of ¢, and E at the case of
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age are greater than that at the case of «»e. These results are of practical
importance in timber design and use.

6) Fig. 7 shows the typical curves, for three different loading directions,
obtained when the plate covered the entire surface of specimen, 3x3x3cm?
and the results are compared with the results of specimens belonging to Group
I. The values listed of the latter is remarkably higher than that of the former
as shown in Table 23. ‘

7) Phot. 2 and 4 show the manner of failure after about 10% compression.
It is of interest that a splitting rupture is founded at the neighbourhood of
cross sections of specimens belonging to Group [ and Group [I. The stress
and the strain measured when such a phenomenon occured are recorded in Table
19 and 20. Phot. 3 shows the manner of failure on the loaded surface of
specimen compressed through a wooden plate. The stress-strain relations are
pepresented in Table 21 and 22.

8) The recovery of deformation of specimen subjected to about 10 9%
compression is shown in Fig. 2, 3, 4, 5, 6, 7 and Table 17. But the specimens
belonging to Group V were subjected to aboui 5% compression. The recovery
represented in Table 17 is the difference between the final compressive defor-
mation and the permanent set after two weeks, and the value is represented
by the percentage to the original depth of specimen. The gratest recovery is

recorded at the case of ause.
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Appendix Table 1 to 16.
Mae | ow  ®m | Properies
b mm ¥y E By ! Width of annual r~ings
S % %k M R ’ Summer wood percent
@ degree 4H iy {5 b= Angle of annual rings to loading axis
a mm EHE R RS Original sagitta of annual rings
Tu g/cm? E: B OB Ok &= Specific gravity at test
R* g/cms3 oS ¥ ke &= ’ Specific gravity, oven dry
u % & K H Moisture content
Tp kg/cm? B m B s Ah Stress at proportional limit
&p % =4 4l FR 2 | Strain at proportional limit
E kg/cm? i 1 % ¥ )I\ Modulus of elasticity
W, kg-cm/cm? R kg EE E Work to proportional limit
Ty kg/cm? 15 7 N = G YN 3 ‘ Stress at yield point
Ey % [ [N =3 = ‘ Strain at yield point
E, kg/cm? ay,/Ey o ,ley
15 kg/cm? 1.5% ‘BT BHIEH l Stress at 1.5% strain
3 kg/cm? 3% TIW BT BN } Stress at 3% strain
] kg/cm? 5% T BFH IS ’ Stress at 5% strain
o kg/cm? 10% F{EBITH SN ) Stress at 10% strain

Average loading speed
Load increment
Temperature at test

Relative humidity at test

* Ry=Weight when oven dry/Volume at test



1
2
3

mm
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3.
3
3.0
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Table 1.

a

Related properties
r7h

degree | mm | g/cm3

1.2 . 0.373 | 0.327

1.

0.
0

ur

0.
0
0.
0
0
0

(e}

o O O

14.
| 14.
14.

15.

W
g/cms3 ; %
412 0.361i
.381 | 0.333 |
381 0.3341
.363 | 0.318 |
.399 0.3491
.375 o.szsl
476 | 0.329 |
374 | 0.326
408 | 0.357
w02 0.3
385 E 0.334 |
411 | 0.355 |
407 | 0.354;

Tp

26.
29.
33.
33.
26.
33.
26.
26.
26.
36.
23.
23.
30.
26.

27.

5

9

2

Results on specimens belonging to Group I-—1.

(3x3x15cm?

Stress-strain relations

&y E

kg/cm?| %

|
.586‘ 4520

.727‘ 4120

.8851 3750

.814! 4100

L7120 3720

.846‘ 3950

.675i 3930

.616\ 4320

.66]( 4010

.882‘ 4150

.618L 3770

|
.699' 3350
794
|
.651

3780
4080

.708\ 3830
|

W])

0

0.

0.

.0776

1099

1468

.1358
.0944
L1413
.0895
.0820
.0876
. 1615
L0720
.0818
L1191
.0880

.0959

a3

54,
59.
53.
52.
47.
58.
48.
51.
52.
62.
51.
44.
56.
64.

52.

-

5

0

6

a5

60.

67.

59

60.
53.
66.
65.
O7.
58.
70.
56.
50.
64.

63.

3

4

.3

aye=T.)

ain

87.
74.
77.
67.
82.
67.

69.

6.

6.

6.

L,

4

8

6

kg/cm? |kg-cm/cm3| kg/cm®| kg/cm?| kg/cm? | kg/cm?/Min| kg

IEENES
C| %
| 30 420.5 84
} 30 |20.5| 84
} 30 12121 8s
{ 30 1 21.4| 85
| 30 |21.9 ‘ 85
} 30 522.0 ; 85
| 50 | 225 85
i 30 yza.s i 80
|30 ?23.6 | 80
30 240 sl
l 30 } 24.0 | 76
} 30 | 24.0, 81
30 | 28.7 . 81
! 30 . 24.6 | 81
| 30
|
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Table 2. Results on specimens belonging to Group I—2. (3x3x15cm3 aus0)
Related properties l‘ Stress-strain relati(;s Conditions

No. | b | 8| e r R | u | on | & E W, | o os | ow L, L, T | u

mm | % | degree| g/cm3 | g/cm3 % | kg/cm? % kg/cm?| kg-cm/cm3 : kg/cm?| kg/cm?| kg/cm? | kg/cm¥Min| kg °C %
1 3.1! 11 1 50 i 0.398 | 0.343 | 16.1 % 16.7 1.14 1460 J 0.0952 i 29.7 | 35.8 | 44.3 6.5 30 | 24.6 | 86
2 | 3.2) 12 ; 53 | 0.384| 0.331] 15.9 [ 22.0 1.23 1560 0.1280 i 31.1 36.0 | 46.0 6.7 30 | 24.5 | 86
3 3.3 10 i 40 ! 0.384 ‘ 0.331 | 16.1 } 20.0 1.44 1390 0.1440 } 29.6 35.3 441.5 | 6.7 E 30 24.6 86
4] 29] 12 | 45 | 0.391] 0.336 | 16.1 | 20.1 | 1.42 | 1420 0.1427 | 30.4 | 35.6 | 45.0 | 6.7 | 30 | 24.5 86
5 3.0 9 i 50 j 0.393 1 0.338} 16.2 ‘ 20.0 1.34 | 1490 0.1340 } 30.7 | 36.2 | 45.7 ‘ 6.7 i 30 24.5 i 90
6 | 3.5| 10 ' 40 0.373 | o.322| 16.1 | 20.1 1.24 5 1620 0.1245 [ 30.5 | 36.0 | 45.6 | 6.7 30 | 24.5 | 86
7 | 3.6 11 41 0.383 | 0.331 | 16.0 | 20.0 | 1.23 ‘ 1630 0.1280 | 32.0 | 37.6 | 46.8 | 6.7 30 | 24.5 | 90
8 | 2.9 13 43 0.401 | 0.344 | 16.2 l 20.0 1.33 | 1510 0.1330 i 30.9 | 35.3 | 45.7 i 6.7 30 | 24.5 | 86
o | 3.2] 1 47 0.393 | 0.338 | 16.4 . 20.1 1.28 1570 0.1286 | 29.9 | 34.9 | 45.3 i 6.7 30 | 24.5 | 90
10 | 3.3] 12 51 0.387 | 0.334 | 16.0 | 16.7 1.09 1530 0.0910 | 30.0 | 34.9 | 45.3 6.6 30 | 24.4 | 86
1 3.6 9 41 0.375 | 0.337 | 14.7 | 23.3 1.28 1830 0.1490 34.7 40.7 | s1.2 6.7 30 | 21.3 | 85
12 | 3.7] 10 47 0.875 | 0.327 | 15.0 | 23.3 1.39 1680 0.1619 32.9 | 38.6 | 48.8 6.7 30 | 21.3 | 85
13 1 3.7 8 52 0.373 | 0.326 | 14.7 | 23.3 1.35 1730 0.1573 33.8 | 39.7 | 49.9 6.7 30 | 21.3 | 85
14 | 3.5| 10 39 0.384 | 0.331 | 16.1 | 20.1 1.20 1690 0.1206 30.7 | 36.9 | 47.0 6.7 30 | 24.4 | 86
15 | 3.2 11 41 0.391 | 0.336 | 16.0 | 20.0 1.32 1530 0.1320 29.0 | 35.6 l 44.5 7.1 30 | 24.3 | 86

|
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No. b |S| o

mm| % | degree
113.5 8, 9
2]3.7 11 90
3(3.6 12| 89
403.2 14 9
5,3.5 9| 89
613.7) 121 90
7 13.5 11 89
813.5 8| 89
9] 3.3 11 ( 90
10| 3.4 131 90
11|3.7, 13 |8
12| 3.5 10| 84
13| 3.5 16| 86
14| 3.4 13| 88
15| 3 3:i1 . 86

Related properties

Table 3.

a Ty

mm| g/cm?

0.9! 0.378‘ 0.

1.5 0.

0.9 0.394

o o o

364

w_ o o
o o o

o
Ne)
(@)

.372
.379,
.392

.346

398, 0.
0
.396) 0.
0

.384] 0.
.393; 0.
.398| 0.
.395 0.

.372) 0.

[‘15.7

Results on specimens belonging to Group 1—3.

16.0

15.6

15.6 |

15.4
15.4
15.3
15.1 |

|
|
|
l
|
15.2|
15.4 i

|

|

|

o

<

o O

o)

o

o O O

.509]

424

L5311
|

6430
6860
6980
7130
6120
6310
6800
7450
6660
6330
7160
6150
5900
708G

6950

Stress-strain relations

(3%x3x15 cm?

g =R.)

Conditions

.0980 ‘ 46.9

T E [ W | o | & | B | e | o5 | ow | Lo |Li|T|H
g cn;‘élg kg/em?| % | kg/cm?| kg/cm?| kg/cm?| kg/cm? kg/cini'i/n kg| "C | %
0.1203 | 46.4 0.945l 4910 ‘ 55.4 | 60.3 } 76.6 6.7 30} 23.5) 8l
0.0656 | 43.3 | 1.050, 4120 ! 55.8 | 62.1 | 77.4 6.7 |30 20.5 89
0.091 | 3.3 | 1.010 4290 | 4.4 | 614 | 77.0 | 6.7 30' 21.5] 89
0.0632 | 33.3 | 0.667 5000 ; 46.9 t 55.2 | 74.6 | 6.7 30. 21.7, 89
0.0740 | 36.8 |0.933 3950 | 47.3 ‘ 52.2 | 63.6 | 6.7 aoi 22.5| 85
0.1073 | 43.3 | 0.702 6170 | 52.9 | 60.1 | 76.0 | 6.7 30 | 22.6| 85
0.1195 | 40.3 | 0.652 6180 i s2.2 | 59.6 | 78.9 6.8 |30 23.0 85
0.0608 | 33.5 | 0.601 5580 | 52.4 E 60.8 | 77.4 6.7 | 30| 23.0 85
0.1022 | 40.2 5 0.7731 5200 | 46.4 | 51.3 | 68.8 6.7 | 30| 23.5 85
0.0677 | a3.8 |o.607 se90 | a0 | s7.8 | 718 6.7 |30 | 24.5 81
0.1117 | 46.7 | 0.827, 565C | 55.4 { 63.3  77.6 } 6.7 | 30 | 24.6 81
0.1039 | 40.0 | 0.773) 5170 | 48.9 | 53.7 | 64.0 6.7 |30 | 24.6| 81
0.0764 | 33.3 | 0.567| 5870 | 48.9 ; s6.1 | 69.5 6.7 | 30| 24.8 77
0.0636 | 36.7 | 0.850) 4330 | 45.1 ; 50.4 ) 62.2 | 6.7 ! 30 )25'0i77
0 : 0.833) 5630 ; 54.8 | 60.5 g 714 | | 0 124.7 81
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Table 4. Results on specimens belonging to Group II—1. (3X3X9cm3 an-=T)
Related properties Stress-strain relations " Conditions
e i l _ — ) o
No. | b | s N a ru Ry u !l e, [ & | E W, . s o L, L Tl onm
| {
mm | % | degree | mm | g/cm3 | g/cm3 % | kglem2| % ’ kg/cm? kg-cm/cm?¥ kg/cm?| kg/cm® | kg/cm? | kg/cm?®/Min| kg °C %
1| 36l 10 ‘ 3 1.2| o.a10| 0.358 | 16.21 23.3 \ 0.676| 3450 | 0.0788 | 48.1 | 55.2 ’ 65.7 | 6.7 30 | 21.2] 89
2 3.9 13 \ 3 1.0 0.391 0.337 | 16.2 30.0 K 0.867| 3460 0.1300 47.9 55.1 | 67.4 ! 6.5 30 21.4 85
3 | 3.9 l 9 1 2 1.3 0.364 | 0314 15.9| 26.7 | 0.724 3690 | 0.097 | 45.5 | 52.1 | 63.3 | 6.7 30 |21.2| 89
4 3.2 16 | 2 1.0 0.408 0.351 | 16.5 33.4 0.782 4270 0.1306 51.2 65.1 | 73.5 6.7 30 17.2 94
5 3.5 ‘ 10 ‘ 6 1.0 0.382 0.¢28 | 16.6 26.7 E 0.663] 4020 0.0885 52.9 50.9 l 73.3 i 6.7 30 17.2 94
6 3.4 9 | 1 0.9 0.387 0.332 | 16.5 30.0 | 0.784] 3830 0.1176 50.5 56.1 | 70.0 6.7 30 17.5 94
7 3.4 12 5 1.2 0.396 0.340 | 16.6 30.0 0.824| 3640 0.1235 48.3 54.0 - ' 66.4 } 6.7 30 17.8 89
8 3.4 10 1 0.8 0.389 0.334 | 16.6 26.7 0.666| 4000 0.0889 50.0 56.0 | 70.6 | 6.5 30 18.0 89
9 3.4 13 3 1.1 0.399 0.343 | 16.2 33.3 0.829| 4020 0.1380 50.7 l 57.4 ‘ 69.9 | 6.6 “ 30 18.2 89
10 3.4 1 9 1 0.7 0.389 0.334 | 16.5 33.3 0.852] 3910 \ 0.1418 i 49.4 l 55.4 | 70.3 | 6.7 . 30 18.2 89
R ] [ L T O S .
Table 5. Results on specimens belonging to Grouvp M—2. (3X3X9cm?® e59)
Related properties Stress-strain relations | Conditions
|
No. b S @ T Ry u [ &p I E W, o3 a5 40 ' L, L, T i H
mm | % | degree| g/cm3 | g/cm3 % ’ kg/cm? % ‘ kg/cm? | kg-cm/cm3 | kg/cm?| kg/cm? | kg/cm? | kg/cm?/Min| kg °C ' %
1| 3.3l 1 50 0.390 | 0.336 | 16.3| 13.3 | 0.92 ’ 1450 \ 0.0610 | 28.4  33.3 | 40.6 ' 6.5 | 30 | 217 | 95
2 3.3 13 48 0.390 0.336 | 16.0 15.6 1.14 | 1360 0.0889 30.7 ‘ 35.3 43.0 | 5.6 20 21.8 | 90
3 3.2 15 47 0.387 0.333 | 16.1 15.6 1.17 1340 |, 0.0913 | 28.9 ' 32.2 41.8 | 5.6 20 21.9 | 90
4 3.2 16 45 0.386 0.334 | 15.6 17.9 1.19 ’ 1500 ‘ 0.1065 | 29.5 35.2 42.2 \ 5.5 20 22.0 ‘ 90
5 3.3 17 49 0.386 0.333 | 16.0 15.6 1.15 ' 1360 ‘ 0.0897 | 29.3 ‘ 34.4 42.1 5.6 ) 20 22.1 1 90
6 3.0 18 48 0.393 0.339 | 16.0 17.8 1.30 1370 | 0.1157 ‘ 29.8 ' 34.9 42.8 } 5.6 20 22.0 | 90
7 3.2 16 47 0.394 0.339 | 16.1 17.8 1.21 I 1470 ‘ 0.1076 i 29.4 ‘ 34.6 42.1 } 5.6 \ 20 22.0 | 90
8 3.2 15 40 0.390 0.336 | 15.9 17.8 1.29 1380 | 0.1148 | 29.3 34.7 42.2 ! 5.5 20 22.0 ‘ 90
9 3.2 11 44 0.391 0.337 16.4 15.6 1.06 L 1470 0.0827 ‘ 30.2 1 34.9 | 42.2 } 5.6 } 20 22.0 } 90
10 3.3 13 57 ‘4 0.385 0.331 16.4 15.6 0.93 | 1670 ’ 0.0725 30.0 \ 35.2 42.8 1 5.5 I 20 22.0 . 95

|
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Table 6. Results on specimens belonging to Groupll—3. (3x3x9cm?® apo=R)
i Related properties ' Stress-strain relations Conditions
- I — e [ o L
No.I b | S i @ a | I l Ry u ; Ty &, E ’ Wy Ty &y E, o3 o5 o L. {L[ T | H
[ 2/ R
!mm % ( degree | mm| g/cm’| g/cm? % { kg/em?| % | kgfem?|*S (.1::11/1 - kg/cm?| 9% | kg/cm*| kg/cm?| kg/cm?| kg/cm? kgjem lln} kg| “C| %
1{3.9 12 86 1.0‘ 0.401’ 0.347{ 15.5 36.6 0.601| 6100 ; 0.1100 40.0 | 0.777] 5150 53.0 ‘ 60.5 73.7 6.7 30 24.5| 82
213.4 10 87 1.4 0.362F 0.316, 14.8 43.3 0.611} 7090 | 0.1323 50.0  0.933] 5360 53.8 [ 58.8 71.9 6.7 130 24.5| 82
313.8 13 87 1.31 0.372 0.325| 14.8 29.9 0.492 6080 0.0736 33.3 | 0.798 4170 41.2  48.0 70.2 6.6 | 30 21.2} 85
41 3.5 11 88 0.8] 0.391 0.337 16.1 33.3 0.484| 6880 | 0.0806 36.7 | 0.666| 5500 45.8 51.0 68.8 6.7 ‘ 30 21.2I 85
513.8 13 89 1.0, 0.394‘ 0.339] 16.3 36.6 0.558] 6570 ' 0.1021 40.0 | 0.706| 5670, 46.6 54.0 70.8 6.7 | 30 21.4l 85
613.2 13 89 !.11 0.393 O.337wl 16.6 30.0 0.440] 6820 0.0660 33.3 ' 0.650! 5120 42.8 52.7 68.9 6.7 | 30 21.4 85
7131012 90 O.9i 0.393| 0.338} 16.4 30.0 0.497| 6040 | 0.0745 40.0 0.850;, 4700 49.7 58.3 72.4 6.7 30 | 21.3, 85
8| 3.8 13 88 0.9, 0.384) 0.297] 16.4 36.6 0.550; 6660 ‘ 0. 1006 40.0 0.850; 4700 49.7 57.0 70.0 6.7 | 30 21.4‘ 85
91 3.4 10 87 I.l" 0.40] 0.346| 15.8 30.0 0.441f 6800 ' 0.0662 33.3 0.643| 5180 49.5 57.3 68.6 6.7 i 30 | 21.4, 85
10 3.3| 1 8 1.3‘ 0.392} 0.337;‘ 16.3 33.3 0.503| 6620 | 0.0838 36.7 0.700] 5240 44.6 52.7 70.0 6.7 ‘ 30 21.3' 85
LIS N _ R 1 .
Table 7. Results on specimens belonging to Group I—1. (3X3x6cm? ajyo=T.)
‘ Related properties Stress-strain relations Conditions
No. l b | s p a I R u o | & E W, | e | o5 o L, L, | T | H
| | |
mm | % | degree| mm | g/cm3 | g/em3 | % | kg/em®| % | kg/em? kg-cm/cm? kg/em?| kg/ecm?| kg/cm? | kg/emMia! kg °C| %
| o ! i
| T
1 1 3.6 ! 13 3 | 1.5 0.405 0.348 | 16.3 26.7 0.781] 3420 0.1043 48.6 54.0 55.4 6.7 30 20.5 89
2 4.0 10 4 1.3 0.379 0.325 | 16.3 26.7 0.851| 3130 0.1136 45.9 52.4 57.4 6.5 30 21.0 89
3 1 3.3 12 6 1.0 0.397 0.341 | 16.5 23.3 0.692] 3380 0.0806 47.2 53.0 56.7 6.7 30 21.0 89
4 | 3.9 9 3 1.7 0.376 0.323 | 16.0 26.7 0.789| 3380 0.1053 47.0 52.8 56.7 6.7 30 21.4 85
5 | 3.4 13 5 1.1 C.406 0.348 | 16.5 26.7 0.737| 3620 0.0984 53.0 60.0 66.7 6.7 30 21.5 89
6 | 3.4 13 4 1.4 0.405 0.347 | 16.7 26.7 0.803! 3320 0.1072 48.9 54.0 59.3 6.5 30 21.6 89
7 ‘ 4.0 10 3 1.3 0.371 0.319 | 16.4 26.7 0.830| 3210 0.1108 44.1 48.4 55.3 6.7 30 21.8 85
g | 3.44 12 3 1.7 C.400 0.343 | 16.7 26.7 0.784] 3400 0.1046 47 .6 52.0 55.1 6.6 30 22.0 85
9 | 4.2 8 2 1.4 0.361 0.310 | 16.1 26.7 0.800] 3300 0.1068 47.2 51.1 54.0 6.7 30 22.5 85
10 3.5 ‘ 13 4 0.9 0.402 0.348 | 15.7 30.1 0.865| 3480 0.1301 50.8 54.8 63.0 6.4 30 22.7 85
11 | 3.5 13 0 1.0 0.390 0.334 | 16.6 30.0 0.907| 3310 0.1360 47.3 52.7 58.4 6.7 30 23.0 85
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Table 8.

Results on specimens belonging to Group TI—-2.

Stress-strain relations

(3%x3x6cm?

@y30)

. Re]ated propernes ’- COndlthnq
No. I b L s o | rta R) | u : o e E W, s o5 | ow L. L,| T | n
' |
} min ‘ % degree! g/cm3 | g/cm3 % ’ kg/cm? % kg/cm3 kg cm/cm* | k{,ﬁ,r/cm‘3 kg/cm« kg/cmz‘kg/cm"/Mm kg °C %
e S — _."‘__‘,. — —_———— - ’_ PN S
1 35510 10 st | 0.379! 0.326| 16.2] 13.4 ] 1.14 | 1180 | C.0764 | 26.0 | 303 | 36.8 5.6 20 | 22.0 | 9%
2 3.5 | 9 52 0.396 ' 0.341 | 16.1 ' 15.6 1.38 1130 0.1076 27.2 | 32.0 J 37.6 5.6 20 21.9 90
3 . 3.0 12 4 | 0,414 0.355| 16.7 | 15.5 | 1.25 | 1240 ’ 0.0069 | 28.3 | 33.5 , 38.3 5.5 20 | 22.0 | 90
4 3.4 l 10 55 ] 0.402 ‘ 0.347 15.9 ‘ 13.4 | 0.99 ‘ 1350 0.0666 ) 27.9 ‘ 33.4 38.3 5.6 20 21.5 95
5 + 3.6 12 47 0.382 0.330 | 15.8 13.3 ' 1.03 ' 1290 ’ 0.0685 27.9 32.5 | 38.2 5.6 20 ! 21.6 95
| - f
6 | 3.9 | 8 50 ' 0.392 t 0.338 | 16.1 ‘\ 11.1 , 0.88 1260 0.0488 | 25.8 ‘ 30.7 36.1 5.6 20 | 21.6 I 95
7 3.6 8 49  0.383 ( 0.331 l6.1 1 13.3 1.15 1160 0.0765 1 25.6 | 30.6 | 36.1 5.5 i 20 ‘ 21.6 | 95
8 ' 3.5 10 | 51 ) 0.374 1 0.322 | 16.2 | 13.4 1.15 1160 ‘ 0.0771 25.4 29.9 35.7 5.6 | 20 | 21.8 90
9 = 3.6 11 49 0.385 0.331  16.2 ' 1.1 0.70 1580 0.0391 25.3 30.0 | 36.0 5.6 i 20 | 21.9 | .90
10 3.4 12 1 48 } 0.402 | 0.346 | 16.4 13.3 | 0.97 | 1380 | 0.0643 | 28.0 | 32.7 | 38.2 5.6 | 20 | 220 | 9%
LI ! B S | NN S ! - o v
Table 9. Results on specimens belonging to Group M—3. (83X3x6cm?® ap>=R.)
i Related properties ! Stress-strain relations ‘ Condltlons
| I._- —_
No.'b|S! @« |a|lr | R | u o | & | E w,, o | & | E, 3 s | L, T |H
i
'mm| % ] degree | mm| /cm* g/lemd % | kg/cm?| % | kg/cm? ke- Cngr/n kg/cm?"l % | kg/em?| kg/cm?| kg/cm? | kg/cm? | |kg/ 011:}[/ kg| °C| %
— 1 : ,: —_— —_—
1(3.8 8 90 1.4] 0.380] 0.325 16.9 36.6 0.524| 6980 0.0959 43.2 | 0.805| 5370° 53.8 ! 57.6 63.1 | 6.3 30 | 18.4] 89
213.7 8 90 0.8| 0.388| 0.332 16.8 33.2 0.539| 6170 0.0895 36.5 | 0.966| 3780 49.2 54.6 67.3 6.6 30 | 18.4| 89
3| 3.4 10 90 1.4] 0.402 0.344) 16.8 36.6 0.513] 7140 0.0939 43.3 | 0.685| 6320 49.2 54.1 63.6 6.4 30 | 18.4] 89
413.3 8 90 1.2| 0.391] 0.336| 16.6 26.6 0.450[ 5910 0.0599 33.3 0.766| 4350 44.0 52.4 63.3 6.3 30 | 18.5| 89
51 3.3 11 85 1.1} 0.399! 0.342 16.5 36.6 0.539| 6790 0.0987 40.0 0.783| 5110 48.8 | 52.6 61.7 6.7 30 | 18.7| 89
6| 3.3 16 89 0.9| 0.406| 0.348| 16.8 33.3 0.489] 6820 0.0814 33.3 0.573| 5810 51.4 57.4 62.2 6.7 30 | 19.2 89
7 | 3.5 11 87 1.3[-0.380| 0.325| 16.8 36.7 0.613| 5980 0.1125 40.0 0.843] 4750 45.0 48.8 68.4 6.7 30 | 18.3| 89
8 (3.5 9 89 1.1/ 0.393| 0.336| 16.8 36.7 0.565] 6480 0.1036 39.9 0.760| 5250 48.8 56.6 63.3 6.6 30 | 18.6| 89
9| 3.5 11 89 1.0 0.380] 0.325| 16.8 26.8 0.400[ 6190 0.0536 36.8 0.766| 4800 43.9 48.0 57.4 6.7 30 | 19.0] 89
10 | 3.9] 8 90 1.8 0.377| 0.323| 16.7 33.3 0.505| 6600 0.0841 43.3 0.900; 4810 53.4 58.7 62.7 6.7 30 | 19.5 89
11 3.4 11 84 1.1] 0.416: 0. 356, 16.7 36.7 0.611] 6000 0.1121 36.6 0.766| 6780 48.1 53.3 61.9 6.7 30 | 19.9] 89
121 3.3 13 85 0.7 0.400 0. 348! 16.7 36.7 0.539] 6800 0.0989 43.3 0.800] 5410 51.6 51.1 62.0 6.7 130! 20.0 89
B — - —— - R ) . - e e e — — — ‘V_> ———— e —
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Table 10.

Results on specimens belonging to Group W--1.

(2x2x10cm?

Stress-strain relations

wnﬁzT.)

Conditions

‘ Related properties !
No. | b | S| « | a n | & o olfal el w ol ol 7} Lo L H
mm | % | degree| mm 1 g/cm3 | g/cms3 % l kg/cm?| % | kg/cm* kg-cm/cm3’ kg/cm?| kg/cm?| kg/cm? kg/cmil/Minl kggi °C 7% B
T T B— — 1 |
1| 4.3 J o | 3 ; 1.0 | 0.389 i 0.339 | 14.9 | 27.7 | 0.707] 3920 | 0.098 | 56.4 | 65.7 | 67. 5.1 i 10 | 19.2] 89
2 3.3 ‘ 9 ‘ 9 ‘ 0.4 0.396 ' 0.345 | 14.9 27.5 0.754] 3650 0.104 ' 54.2 66.8 82. 5.0 10 18.5 83
3 4.2 ‘ 9 1 8 ’ 0.9 0.367 0.320 | 14.7 27.7 0.741} 3750 0.103 ‘ 49.5 J 56.9 71. 5.0 10 19.0 | 80
4 4.0 ‘ 9 ' 2 : 0.7 0.380 0.331 | 15.1 35.0 | 0.951] 3680 0.166 54.5 ; 62.2 78. 5.0 10 19.2 | 83
5 3.8 ) 8 ’ 3 ‘ 0.4 ‘ 0.383 i 0.333 | 15.0 | 30.0 0.763] 3930 0.115 59.2 | 67.2 83. 5.0 10 19.6 84
6 | 3.3] 10 ’ 0 | 0.8] 0.375 ' 0.327 | 15.0 | 30.4 |0.768 3960 0.117 | 54.4 | 61.8 | 76. 5.1 / 10 201 79
7 3.4 l 9 | 3 f 0.5 ’ 0.365 ’ 0.318 | 15.0 32.6 0.757| 4300 0.123 56.7 63.9 79. 5.0 10 20.6 84
8 3.3 l 11 | 3 ’ 0.8 i 0.384 | 0.334 ‘ 15.1 32.9 0.810] 4060 0.133 56.8 64.1 78. 5.0 10 J 21.0 84
9 3.0 ‘ 8 2 ' 0.2 ’ 0.383 : 0.333 ‘ 15.1 33.1 0.767/ 4320 0.127 61.1 | 67.7 81. 5.1 10 f 21.2 | 85
10 3.3 1 8 } 7 1‘ 0.4 \ 0.386 0.336 | 14.9 35.0 ’ 0.875 4000 0.153 57.5 | 65.2 80. 5.0 10 ‘ 21.8 80
11 3.3 ‘ 10 ‘ 7 ( 0.8 ! 0.379 } 0.329 | 15.2 | 32.7 ’ 0.829] 3940 0.136 55.6 62.8 76. 5.0 10 ‘ 22.0 | 80
12 0 43 9 | 0 | 1.0 0.372| 0.323|15.2| 30.4 |0.873 3480 0.133 | 514.0 | 60.3 | 70. 5.1 10 | 22.0| 80
13 ] 3.4 14 | 1 | 0.4 0.368 | 0.320 | 15.0 | 35.3 ‘ 0.931] 3790 | 0.164 | 56.7 | 3.5 | 76. 5.0 | 10 !22.0] 80
14 “ 3.4 ‘ 8 ( 3 ‘ 0.4 \‘ 0.376 J 0.327 | 15.1 ’ 30.3 J‘ 0.766; 3960 i 0.116 57.3 64.6 76. l 5.1 10 22.0 80
15 l 3.2 ‘ 9 ‘ 2 s 0.6 ’ 0.386 ! 0.336 ‘ 15.0 : 35.1 . 0.882 3980 0.155 51.9 58.6 72. 5.0 10 22.1 80
16 : 3.2 J 8 7 } 0.7 )i .0.371 ; 0.324 : 14.7 ' 3?.7 ; 0.926! 3530 \ ‘ . 151 | 52.0 58.0 68. 4.9 | 10 22.0 85
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Table 11.

Results on specimens belonging to Group IV—2. (2X2X10cm? @450)

Related properties Stress-strain relations Conditions
b | s o fu R) u o & E W, s o5 oo | L. lL/| T | Hm
mm | % | degree| g/cm3 | g/cm3 % | kg/cm? % kg/cm?| kg-cm/cm3 | kg/cm?| kg/cm? | kg/cm? kg/cm?/MinI kg “C %
3.5 8 46 0.390 0.337 | 15.6 22.5 1.38 1640 0.1552 33.8 38.5 49.3 5.0 ‘ 10 19.0 89
3.7 10 45 0.388 0.336 | 15.6 20.0 1.24 1620 . 0.1240 33.3 38.0 49.0 4.9 10 19.2 89
3.3 8 42 0.407 0.355 | 14.8 25.0 1.44 1740 0.1800 39.0 45.0 55.2 5.0 10 19.2 79
3.3 9 47 0.398 0.345 | 15.8 22.5 1.46 1540 0.1643 -36.5 42.0 52.8 5.0 10 19.5 84
3.3 10 48 0.418 0.363 | 15.1 25.0 1.38 1820 0.1725 40.8 47.0 58.0 5.0 l 10 | 20.0 79
3.7 .10 48 0.396 0.345 | 14.9 27.5 1.64 1680 0.2255 36.1 42.3 51.5 5.0 ; 10 [ 20.7 75
3.5 7 44 0.395 0.343 | 15.9 | 27.5 1.76 1560 0.2420 36.3 42.5 53.5 5.0 \‘ 10 i 21.0 80
3.5 9 44 0.398 0.347 | 14.5 \ 25.0 1.44 1730 0.1800 36.8 43.0 54.5 5.0 ‘\ 10 I 22.1 85
3.6 12 50 0.388 0.337 | 15.0 22.6 1.33 17192 0.1502 36.1 42.1 52.6 5.0 | 10 18.4 83
3.6 9 42 0.386 0.337 | 14.5 22.5 1.37 1650 0.1542 33.8 38.5 49.8 5.0 10 18.6 83
3.7 10 46 0.393 0.344 | 14.5 25.0 1.47 1700 0.1838 36.4 41.8 52.5 5.0 10 19.0 84
3.5 11 45 0.386 0.337 | 14.5 22.5 1.29 1750 10.1450 34.8 40.5 50.3 5.0 10 19.4 84
3.3 10 50 0.404 0.352 | 15.0 25.0 1.53 1630 0.1912 37.2 43.0 52.8 5.0 10 20.0 84
3.7 10 46 0.386 0.337 | 14.8 22.5 1.33 1700 0.1496 35.4 41.0 51.5 5.0 10 20.0 84
3.5 10 46 0.388 0.339 | 14.6 25.0 1.58 1590 0.1975 34.0 40.0 | 51.0 5.0 10 20.2 84
3.3 9 42 0.398 0.346 | 14.8 27.5 1.56 1770 0.2145 38.2 45.0 56.5 5.0 10 20.2 84
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Table 12. Results on specimens belonging to Group IV—3. (2x2x10cm? agro=R.)
Related propiertriesﬂ 7 - - gtr;ssi-striainir;ltionsi - 7C;crli7tioinsi B
No b (S| o |a|m |R w | o & E W o oo | 8| B Do | e | ew | Lo LT
mm| % | degree mmy gfcm3 g/cmv'*i % kg/cmzl % 1 l<g/cn1'=[kg'cngél 3! kg/cm?| % | kg/cm?| kg/cm? | kg/cm?| kg/cm? kg/cﬁzi/n kg| °C | %
11]3.2] 10 90 0.8/ 0.389| 0.332 15.0 | 40.0 .0.561 7130 | 0.1122| 45.0 | 0.88 5110 56.2 62.5 74.3 5.0 10| 18.4| 89
213.1 7 86 0.5/ 0.379| 0.329, 15.2 | 42.7 ‘ 0.674; 6340 | 0.1439 50.2 1.03 4870 61.3 65.3 81.9 5.2 10 | 19.0] 89
3 l 3.5/ 10 " 84 ( 0.4 0.391, 0.341) 14.8  37.5 | 0.579| 6480 ; 0.1086 ' 50.0 ) 1.31 3820 | 58.3 | 66.0 ) 79.0 | 5.0 10 | 16.8| 88
4133101 8 0.6 0.385 o.3321‘ 16.0 | 40.0 | 0.600 6660 10.1200 55.3 | 1.25 | 4430 | 59.6 | 65.8 : 80.4 : 5.0 |20 17.2 88
5 j 3.2 9 1 88 1 0.7 0.3861 0.336' 14.9 40.1 : 0.583] 6880 | 0.1169 ‘ 45.1 ; 1.02 ) 4420 ‘ 57.0 ; 65.4 | 86.5 | 5.0 |10 ’ 17.5| 88
613.3 8| 8 |0.40.398 0.343 15.9 | 32.5 |0.514 6320 0.0835 | 42.5 | 1.20 | 3510 | 54.4 ' 63.0 | 81.8 | 5.0 | 10 | 17.6/ 88
7 ’ 3.7 8 ‘ 90 l 0.2 0.387‘ 0.336“ 15.1 45.0 | 0.648 6940 ''0.1458 i 52.5 ‘ 1.03 ; 5010 60.5 | 65.0 } 85.0 : 5.0 J 10 | 17.7| 89
8 ‘{ 4.0, 8 ; 88 ; 0.8] 0.380] 0.328| 15.8 | 37.5 | 0.674| 5560 £ 0.1264 | 40.0 ‘l‘ 0.87 4600 t 51.8 l‘ 54.0 ’ 78.0 [ 5.0 10 | 18.0| 89
9 [ 4.3] 6 ( 83 ‘ 0.9] 0.375{ 0.323/ 15.9 | 32.5 0.603| 5390 f 0.0980 | 40.0 1.10 | 3640 59.5 1 65.8 ? 79.8 ; 5.0 10 | 18.4] 89
10 [ 4.3 7 88 “ 1.0 0.372% 0.322 15.3 35.0 | 0.484 7230 i 0.0847 42.5 1.14, 3730 54.0 | 64.5 ; 84.8 5.0 10 | 18.6| 89
11| 4.4 9‘ 84 ;‘0.8 0.373| 0.323; 15.4 | 39.9 | 0.567] 7040 ’0.1131 52.4 1.23 4260 61.1 66.6 I 81.8 5.0 10 | 18.8| 89
12 [ 4.0 9 “ 88 ‘ 0.9 0.3.76‘ 0.326, 15.3 37.4 | 0.577] 6480 : 0.1079 J 39.9 | 0.90 ’i 4430 48.4 53.6 !‘ 74.8 ’ 5.0 10 | 19.0| 89
13 | 3.8| 12 { 89 | 0.8 O.flOli 0.346| 16.0 | 34.9 | 0.784) 4450 | 0.1368 ‘ 47 .4 \ 1.37 “ 3460 59.1 64.8 ‘ 77.6 | 5.0 10 | 21.5| 92
14]3.4 120 80 0.7 0.4021 0.346| 16.2 | 35.0 | 0.649 5400 r 0.1135 | 40.0 | 1.14 J‘ 3510 | 53.1 63.8 : 75.8 5.0 | 10| 21.3] 92
15| 3.7 12 ; 89 ‘ 0.7 0.408? 0.352 16.0 | 37.5 | 0.722] 5200 E 0.1354 | 40.0 ) 0.92 ‘ 4350 | 53.1 64.0 1 74.0 ’ 5.0 | 10| 21.4f 92
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Table 13. Results on specimens belonging to Group V—1. (4x2x10cm? ano=T.)
Related properties Stress-strain relations Conditions
!
No. | b | s a¢ 2 on Ry | u | o, | & | E W, ous | o3 o5 L. L, | T | H
mm | % | degree | mm J g/cm3 | g/cm3 | % | kg/cm?| % | kg/cm? [kg-cm/cm3| kg/cm?| kg/em?| kg/cm?| kg/cm?/Min| kg °C %
1 5.0 11 2 2.1 0.385 0.330 | 16.5 25.0 0.550; 4550 0.0688 41.5 50.5 60.7 5.0 10 20.4 89
2 3.0 11 3 2.0 0.399 0.342 | 16.5 30.2 0.544| 5540 0.0821 45.7 57.5 71.9 5.0 10 20.7 89
3 4.0 8 1 2.0 0.378 0.314 | 16.5 27.5 0.544| 5060 0.0748 42.5 52.5 62.5 5.0 10 20.7 89
4 4.1 9 1 2.4 0.375 0.322 | 16.5 27.5 0.594] 4630 0.0817 40.8 50.0 60.2 5.0 10 20.8 89
5 3.2 13 6 3.3 0.400 0.342 | 16.7 35.0 0.650, 5380 0.1137 48.3 58.4 69.0 5.0 10 21.0 89
6 4.1 11 2 2.5 0.382 0.328 | 16.4 27.5 0.562 4900 0.0773 41.8 50.9 63.7 5.0 10 21.1 89
7 4.0 8 0 2.1 0.374 0.321 | 16.7 30.0 0.610] 4920 0.0915 41.0 50.1 64.0 5.0 10 21.4 85
8 3.9 8 0 2.1 0.376 0.322 | 16.6 25.0 0.516| 4850 0.0645 41.0 50.2 60.2 5.0 10 21.5 89
9 3.2 11 3 0.9 0.394 0.337 | 16.7 35.2 0.626| 5620 0.1102 49.3 59.8 69.4 5.0 10 21.8 85
10 3.0 12 6 2.0 0.397 0.340 | 16.5 32.5 0.641] 5070 0.1041 43.5 53.0 65.0 5.0 10 21.9 85
11 3.1 14 0 2.0 0.398 0.343 | 16.2 30.1 0.539| 5580 0.0811 47.6 57.6 68.1 5.0 10 23.0 80
Table 14. Results on specimens belonging to Group V-—2. (4x2X10cm3 a50)
e S [ e =
Related properties Stress-strain relations ‘ Conditions
No. | b | s e | o1 Ry u op & E W, oLy | os os | Ly Lr| T H
mm | % degree1 g/cm3 | g/em3 | % | kg/cm? % kg/cm?| kg-cm/cm3 | kg/cm? | kg/cm? | kg/cm? | kg/cm?/Min| kg °C %
1 3.5 12 46 0.383 0.328 | 16.6 25.0 1.29 1940 0.1612 27.2 37.2 45.0 5.0 10 22.0 85
2 3.2 11 45 0.402 0.347 | 16.6 25.0 1.10 2280 0.1375 31.2 40.0 48.3 5.0 10 22.2 85
3 3.2 10 45 0.398 0.341 | 16.8 22.5 1.10 2040 0.1236 28.5 37.5 45.8 5.0 10 22.5 90
4 3.2 11 45 0.401 0.343 | 16.5 25.1 1.14 2200 0.1431 29.6 38.7 47.1 5.2 10 22.5 90
5 3.5 11 48 0.393 0.336 | 16.7 22.5 1.10 2040 0.1237 28.2 37.2 44.2 5.0 10 22.7 90
6 3.2 11 47 0.398 0.341 16.7 25.0 1.20 2080 0.1500 28.2 38.0 16.3 5.0 10 23.0 85
7 ( 3.2 11 45 I 0.400 0.343 | 16.5 22.5 1.04 2160 0.1170 29.5 39.2 16.3 5.0 10 23.1 85
8 3.3 10 48 l 0.389 0.333 | 16.7 20.0 1.03 1940 0.1030 26.4 31.9 12.4 5.0 10 23.1 85
9 3.4 9 48 0.384 0.329 | 16.7 20.0 0.99 2030 0.0985 28.2 37.2 45.0 5.0 " 10 23.5 85
10 3.2 12 44 0.406 0.348 | 16.7 25.0 1.05 2390 0.1313 31.5 42.3 50.5 5.0 | 10 23.6 90
11 3.2 12 42 0.410 0.351 16.8 25.0 1.14 2200 0.1425 29.7 40.0 48.0 5.0 | 10 ‘ 24.5 86

|
\

— 9% —

23

SR

& 8L %



No. |

OVONO A WN —

‘ Related properties Stress-strain relations } Conditions
b |S @« | a ) ! Ry u ‘ Tp ‘ &p E W, Ty &y E, ol a3 a5 ! L. L, "'t H
- 1 2 |
imm| % | degree | mm| g/cm-"l g/em’l % | kg/em?: % | kg/cm? kg Crgl/m kg/cm?| % | kg/cm?| kg/cm? | kg/cmﬂ! kg/cm? .{g/cmi/n kg( °C } %
35| 8! 8 0.6 0.395 0.338 16.7 | 28.2 | 0.332 8500 | 0.0468 | 30.8 |0.490 6290 | 41.7 | 57.7 | 68.5 | 5.1 |10/ 21.7|89
3.5 9 83 0.71 0.398, 0.340| 16.6 28.1 0.334, 8420 | 0.0469 30.6 0.606| 5050 46.9 58.7 71.7 5.1 10 | 22.0| 85
3.1 11 88 0.6I 0.387; 0.333| 16.0 35.5 0.407| 8740 0.0723 43.2 0.874| 4940 50.8 60.9 70.6 5.1 10 | 22.2 90
3.7 9 89 0.7/ 0.389, 0.334| 16.6 40.8 0.428/ 9530 | 0.0873 48.5 0.682] 7110 57.0 64.5 71.7 5.1 10 | 22.3 85
3.7) 8 90 O.4i 0.387, 0.333| 16.2 38.4 0.399; 9620 ‘l 0.0766 46.0 0.754| 6100 51.8 58.1 68.1 5.1 10 | 22.5, 85
3.6/ 9 90 0.9 0.392| 0.335| 16.6 40.8 0.447/ 9140 1| 0.0912 48.5 0.857| 5660 54.9 63.3 71.7 5.1 10 | 22.6] 85
3.5 8 86 0.5 0.390, 0.335| 16.5 35.7 0.394! 9070 0.0703 40.8 0.675 6040 49.3 57.4 72.2 5.1 10 | 22.7, 90
3.3| 10 84 0.7 0.398 0.341| 16.5 35.8 0.404| 8860 [ 0.0723 38.4 0.605| 6340 52.4 59.6 73.4 5.1 10 | 22.7] 90
3.8/ 11 90 0.5. 0.394! 0.338| 16.4 38.4 0.419] 9170 : 0.0805 40.9 0.606| 6750 50.9 57.7 66.8 5.1 10 | 22.7] 85
3.5/ 10 90 0.5/ 0.389 0.334| 16.4 38.3 0.453] 8460 0.0868 45.9 0.906| 5070 53.1 ! 64.4 72.5 5.1 10 | 22.7 85
3.5 13 89 [ 1.0l 0.392 0.335 16.8 40.0 0.465/ 8600 J 0.0930 50.0 0.825] 6060 | 60.5 68.7 78.8 1.9 10 | 21.3 92
4.0 12 89 ’ 0.7‘ 0.391! 0.336| 16.3 35.0 0.3821 9160 0.0669 42.5 0.593{ 7170 L2.1 63.5 70.3 5.0 10 | 21.5] 92
3.5 12 90 0.8/ 0.387 0.327| 16.6 37.5 0.453, 8280 0.0849 | 52.5 0.850, 6180 58.8 66.2 78.8 ' 5.0 10 | 21.6/ 92
3.3 9 89 | 0.7l 0.365/ 0.313| 16.4 J 30.7 ‘ 0.510] 6020 | 0.0783 | 33.2 0.650# 5100 46.5 53.7 67.0 ‘ 5.1 ‘ 10 ‘ 21.7‘ 92
-t : . — L . o L — . -
Table 16. Reslts on specimens compressed through a wooden plate.
Related properties Stress-strain relations Conditions
_ e o - | ‘
b s R u | o & | E | W, & o o L L; T "
i

| mm % | glcm? , glem? % ‘ kg/cmﬂl‘ % !kg/cm:il kg-cm/cm3 ! kg/em? ' kg/em? kg/em? kg/cm?/Min kg | “C | %

3.4 | 11| 0.379 0.326 ‘ 16.2 | 26.6 | 0.826| 3220 0.1008 | 47.2 | s4.2 | 8.2 6.0 | 30 | 200 | 95

3.4 11 0.398 0.342 16.4 | 30.0 0.860 3490 0.1290 | 53.4 09.7 | 76.0 6.6 30 20.0 . 91

3.4 10 0.386 0.332 16.2 ! 26.9 0.833 3230 0.1120 ‘ 44.6 52.1 r 68.3 6.3 30 21.0 ' 89

3.4 13 0.402 i 0.345 16.6 | 30.1 0.919 3270 0.1383 | 52.2 59.1 i 75.4 6.7 30 21.4 i 90

3.5 ’ 0.1200 ~ 48.0 55.8 ‘ 71.5 6.1 30 21.5 | 90

Table 15. Results on specimens belonging to Group V—3. (4x2x10cm? ayo=R.)

12 0.384 | 26.6 0.902 | 2950
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