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On the Compressive Load Sharing Mechanism and the -
Differences of Mechanical and Physical Properties in
the Radial Direction, in an Annual Ring of SUGI (Cryp-
tomeria japonica D. Don)
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EAND LEMLES. ZORBRRTTHL2EM LM ENR2BORNMERCREYH
+ 233 Chidester % 18 McGovern?, Pew & & Knechtges?, Schafer®, Kraemer?,
Hniz Wardrop® O &CKOCECH»C ANCRmS. B BREHTE-O/HARRIE
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ENEEDEVWEOCEEDD, TOEE YR 2 LA 1 EigN ORI ICK 2 HE
OB 52 B CTARR L 1T0o%. PFLEDBERORBIIEEMN LM & ¥ KT 25,
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ARRIICEE LIS v OB B G ERICH N LIEER B CHE L ET 3
WHETH 3.

II. %&ﬁ'ﬂ“&ﬂﬁiﬁ

1. ##. 5 X 5 x30cm OAMIC AR D UL TAEEZRERNICEEL TH OV A XHH
SEWIRORIC IS S O SAMER L. ’



104

2. FBh. b olfEofmrRIHLTE
OFHE L F—Rc i LF B SRA EIESBE
EWAREE L, ZOfAkEDd bEREL T8l KiexRy .
5N 1 OB & S MHAIBO ¢ ¥ L. AL

INERB R T —BIEBRCH EF b ook
OYDTH 2. EoTswsr 1 HOEREY SRR

FE®, ORUG, EHERCKHE ST/ ERoR §
BAE@—1, @—1RU@—2 ZEHOHOKE

MORBN2@—2, @—3RVD—4Th2.

Fig./ Specimen
O] @
2
/ /12 ©a!‘a_,,
Dkad , @ T
ik

3. EBGH Ar¥vH 10ton FRBEBORAMEY 2ton kg2 B/ HEY 1kg
LU, MECELTRHABRENEO HIRE RO TIWE—ERIRE T5e L. X
D IEREBAE —ZIR MR & 15 2 e D ICFEYNCHK D 48 < I IE L TR ICIEREOREIC
RETRELYT® BoeLdie. MERCEHBEIEMSR (WL OoBMSyERLT
WE—ZHHRR D DR O, BT OB R KEHE D bR M il A o 2
THRLUZE TR L. EMOERLHE BkicKork.
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Table 1. ---- Results of compression tests

Number | Moisture Specific . ! Strength |Modulus of
Specimen, . Strain % | .

of tests | content%; | gravity | kg/cm? |elasticity kg/cm?
®-1,2 10 14.7—-16.9 |0.349—0.399 1.6—-4.2 476—675 30,000— 104,000
@-1 5 149—-16.0 |0.438—0.507 16—-24 667 —903 76,000—114,CCO
®@—-2 5 15.1-18.3 [0.274—0294| 24-32 346—413 20,0C0— 34,000
® 5 150--174 {0.372--0.391 2.4-33 487701 43,000— 80,000
@—-1,2 10 144162 10447—-0511 1.6—-29 646 —954 59,000 188,000
@-3,4 10 145—184 102690292, 24—59 315—431 11,C00— 57,000
® 5 145—16.7 [0359—-0383| 20-—-24 468—595 §3,000— 119,000

1. 8KR. EBRMEHIA C ENCHE L ThOokdsE 1 KR T X 50k « B/ho
EEAHRTE 4 BCELTRES. LH2KO X 5 ICA—MARICRTEZ0%E 0.7~34 %
TEKBOEENI BT TH 20 1 HOFmeRr 2 URBAD, ORUGOH KRE
THEEOER 04~10 % TEIE S \v. O X5 CEKRICKEREYEF 2 EREE
BHOES, MY 1BOFRANCRT ZFMOBRCKRD bNDZ X5 THD. H2ENMD
HET N2 X5 CAMEEL TEMORONER (9—2, @—3, 4) O& K RIAT
B EBMEESUIER (@—1, @—1, 2). OBKRINTHZEAIHD BNB.
SERBORBR OEXKBHEMOZEBREL TH_ 22 IR TRRE LB
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Table 2. ---- Moisture content (%)

Specimen A B C D E
®-1 16.7 16.7 16.0 155 14.7
D2 16.6 164 160 15.6 148
@®—1 © 160 154 ' 152 153 149
®-2 183 18.0 16.9 179 15.1
® 16.7 174 160 159 15.0
@-1 15.8 152 162 15.2 145
@-2 156 155 159 150 144
@3 61 17.7 165 184 145
@— 4 17.1 17.8 16.0 176 150
® 17.1 167 16.4 16.3 145

@ @, G 16.8 16.9 16.1 15.8 148

®—1,0-1, 2 15.8 154 158 15.2 146
®—2,@-3,4 17.2 178 - 165 17.7 149
(@+@)/ 2 165 16.6 16.1 16.6 147

- Swgmificant al the 10 per cenk. Zaueéo/p/w#ajdoty
...... ..SW.:W at the 5 per comt. Lovel of protability

Significant at the Iper cont Level of probability
Significant at the 01 pern cont. Lovel of probability,

Bl S Y 5 % & T4 PR AAB T @ — 2 RAEOBIORE & OHIIC AT
THBENTD bNSHORBN TR F RicT 2RBA & OMICEEXORAD btk
W ORBOR. EILLER, MESRERERO 3BORBRNTOL 2 OFHE L A
PREEROFIME & OMERICRTRBCRE LTS 2b ROE 8%, BIlbA AR
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KRMICEEERE OKHED %) B350 beds, 2FEHRIARITEN « SHEEREBA
BOYHEE L OMICZRD DNFEIEF RLCTRIBIHZKTRCHOLTE 2. H
BaBREHAY aHcR RO TES. '
2. REFEHE PHEEME D IHESKTHZ2D D, U/ BEEAR A
(@—1, @—1,2) Ol EIEMOLONE M RARN (@—2; @—3,4) Ok
B VI ARTHZ2EZIRTEIRCELITD 3.

Table 3. ---- Specific gravity (gr/cm?®)

Specimen A B C D | E

®—-1, 2 0370 0.380 0382 | 0.3% 0.388
" ]

®@—1 0.465 0.470 0449 | 0438 0.507
@2 0.274 0.294 0278 | 0278 0.274
® 0.376 0.385 0374 | 0372 0.391
@—1,2 0.457 0.457 0461 | 0448 0501
@—3, 4 0.280 0277 0275 | 0274 0.284
® 0.383 0.367 0359 | 0363 0,380
@ G ® 0.375 0378 0.374 ’ 0.362 0.387
@—1,0-1,2 0.459 0.461 0.443 0.444 0.503
‘®—-2,0-3,4 0.278 0.283 0.275 0.275 0.280
(@+@)/ 2 0.369 0.372 0.366 0360 0.392

£ REARN ORECR CHEMOELREL CH 3 a R TR e 87, MHKEE
1.9% & i AR HEMICR TR CEEENHD bhe. g ~A—RHABN#
OFIER A « LR A RO FEEOMEMC R TR 3D Mok 5 e 248
HBRATEE W « SREERRBR RO T OMIC 3 A 1 %Ic RTEEESHD BT,
HIKXTRICRT X 5 CECMEEXRT. HFLELRMEOMICRTRAEENED bitk.

Fig. 3
D 7} b
Specific gravity D
® @-1/ O16)
oY 2
@-34 @-2 \\\\\\\ ©-12

®@-2
®-1,2 - ©) - ®-34
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3. MIE—ZHER HOBRR 20 1% 4 KICRT & 5 RIS ERc S84
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REDSNEERRRA X D U /NTh D, ABRAWEAUBCR TR TR N KR
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z B3,
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HIROR S BN ERBTERORE, BHEERD, EIOBEWHBASKTS 25
LRTH . TAMRO PRI OMANT F—K & SORBAMTE, SHEEREBN SN
EEIABN X ) LEATD 3.

4. ERERE RONCHHECRTRE L ERFINEEREE T 2 2 EMUE 2 ER
BN 1 RRUH 4RO X 5 CRELE L A—@R Yy R THESATH 2. £EAR
HOEFREHEMOZEYKE L % THRETXSE 520 X 5 g A —RREBRK DK
LTk ABFEENED be. HLOEOOMICRAEEENED bitzesist 1KICHRL
7k 5 CRBAOEIBOROO 2HETH2HCERNTZ2LOTHH5. @LOLOHH
HBEEOORORUGLH L THELORD b ADIOKEEL Ay EET b 0LE
2BNE 5. 2FH, SR, AERERCRN  SREORBHA OFEEHEMCRTRE
5b ROk 51ck¥E 1 %TEFEwE P « SHER & OMLUMHC REEESRD btk
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Table. 4. ---- Compressive strength (kg/cm?)

Specimen A B Cc ’ D j E
o—=1,2 527 551 499 | 510 567
@1 754 690 | 686 ! 668 791
®— 2 345 359 337 355 362
® 540 538 ‘ © 540 ‘ " 550 610
S @-1,2 660 660 | 679 | 672 812
@-3, 4 339 340 ! 318 327 371
® 528 468 | 517 | 512 595
® ® ® 531 527 | 514 4 521 585
®—1,0-1,2 691 670 : 681 670 805
 ®-2,@-3,4 341 346 | 324 336 368
(®+@)/2 516 508 | 503 503 586
b
YO
7
’/
V4
4
I,'
@< @/
’ @'/!2—
@-2
D-3.4

5. WM JREEERRT OBEREIRAT, EMRBISZICKRE, NI
TRBRASER/MEY <L, RBRILERCERRKBE L ARRERNOD 2HAH 1 RRUCHE
5RICRTHD LS. AHHERN ORERBMEMOBE Y fi: RRCRELT,
#6a RICRT X5 CHABMBILERCERREL ) b £ OEREBK TR ER LB,
HLABRADE®, RUG—3, 4 £ OMICBANED %ICRT b & £57D BIF, L
® k@ L OMIc X ERIRE L MRICHEZSRD bivie. EICLEH, /s, WEk
TR « AEMORBA O FSEREMICRCTEE6b Mo X 5 CRBRBLECSE & ik
CAFRTIABRN &7 - SRR OV & OMLUHC R TEEESRD biLk.
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Table 5. ---- Modulus of elasticity (kg/cm?2)

Specimen | A B c .| b E
®-—1,2 50,000 46,000 35,000 56,000 100,000
®@—1 93,000 76,000 93,000 . 114,000 107,C00
®- 2 34,000 21,000 33,000 23,000 20,CC0
® 51,000 43,000 65,000 | 53,000 80,000
@—1,2 ! 84,000 67,000 103,000 90,0C0 178,000
@—3, 4 36,000 22,000 | 19,000 21,000 15,000
® 53,000 54,000 90,000 71,000 119,000
@D, G, ® 51,000 47,000 56,000 | 59,000 100,0C0
@—1,@-1,2 -88,000 70,000 96,000 98,0C0 155,000
®—2,®-3, 4 35,000 21,000 23,000 21,00 17,000
(@+@)/ 2 61,000 46,000 61,000 | 60,000 86,000

s Fi 9 6

@-2
@-3,4

6 . ﬁg}' %*ﬁiﬁ% Table 6. «--- Strain (%)

TR 2B OEH T Specimen | A B | ¢ i D | E
WIKROHEORCHEDL @®-1,2 29 2.7 3.7 28 20
3 L 5 IC IR ISR ®-—1 20 24 20 1.6 22

i e il @—2 28 3.2 24 2.1 3.1
JrAsg/NT, é&ﬁiﬂﬁ ® 3.0 24 24 33 2.7
BIRHCS D, N¥E @1, 2 22 | 24 | 27 19 | 17
EREIAER oS K 7oK @—3, 4 40 46 3.1 24 39
L, BKBELEA—-TH2 ® 23 24 23 2.0 20
2, PABRRILE, JERAR @ ® 6 28 26 30 2.7 2.2
ERUOBERE L N @-1,0-1,2 2.1 24 24 1.8 1.9
OEREARLTES. & ®-2,®-3,4 3.6 4.3 29 25 3.6
AR B OB HERIC (®+@)/ 2 29 33 27 2.2 238
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RTEBXEOBREITORERE, #7a,b RicorT X 5 c s BERER N BIO7%.
BELEER & LCREIRLO X 5 /LSS, 24 RRUPETEHRBRA OEIc A L 55T R
DELNZTHH5.

V. 2

1. RO AKRICHE IO BKROEIL. 52 RICHIZ IR & RO EK
ROZERLERURABRIT OBKROKTH 2 AHOENEKRO/NCHZER X D VAT
B2, AEWERBRN OFAEAKRICH UCo LR P R ER o 027K R Y KR T
U, %8 MO X 5 Ic SEIRMIEABR T O &/KROBMICH A 50 B U P R ER T ©
SXRBEIECHEMUTES. LEOEILOAFEERROKTH 2 NEEBABRAPSAT
DHIEMSHEEINS. COFFBYIKECRTREARSOEXRIZ 0k ) —Eehida
BYASDBYUA TR D DD, T OLBILKENERITTS 20BN ERR RO DI RE

/7 BARFEETH 2.

2. NHEROEKEBOZE. M
HEEME b &t LEROMNEER
LEMOHORNEHOEIKBISRD
BEHRYERT 2 cR&EHMRT 2
MIRIREDILE RSy, HIRER OHIRD
ORE LOEREORIERBM T
xDEHFEEBEREEBF, Eic
AW ORSOPTE SR EIC b ARG
THESHOETAENARDBNS
DOTHB. HOTHED 1EHD
PREED & PO K ROZEROR
ARRIET 2HIR#ETH 3.

;,
T T

Average msislure content
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WKW EB A O LEICARKRY S T 2 20 C KELKEC R 2R R OKS
BOBEAKEY EEMNCE 2 WEROGAIEENCE 2 bs. BIb

i KSBEIERROCAEREICE— T 5.

i ARSBEIERCE L NERBC S L EFIN 2PN EZROREROEOMELKRT

»5. o

il ARSBREIERC S RERCE L BH INAMEZLOCEROESNEICEKRBOE

rRETB.

SHO O R B LU CHRERICRT 2 BTAR (cm®)HicdF 3N RoER (gr)
YEKE L LCHERTARE TROERYE 2. ALK E/ELERRA (0.0579~
0.0658) SEx AT PN REREIABR K (0.0341 ~0.0445) 58/ Ml 71k L A 4E iR BB A (0.0471
~0.0508) i 2HOPMIAIT 2. AEABRN OKEHEMCR CAEEORELT
Wi 9a RICRTisER Y1587, HIvk%E 1 %R CREMRABRN AL AEZSRD b
293, E—BHRBRAEEMCERD bRaOYk. Laf, S, RRHROR - 4

Table 7. ---- Moisture quantity (gr/cm3)

Specimen A B ] C D E
®O—-1 0.0522 00555 0.0509 0.0485 0.0510
-2 0.0537 0,0529 0.0544 "0,0471 0.0483
@—1 0.0644 0.0628 0.0593 0.0579 0,0658
@2 0.0425 0.0445 0.04C0O 0.0422 €.0359

® 0.0539 0.C568 0.0515 0.0508 0.0510

@—1 0.0623 0.0605 0.C647 0.0590 0.0647
@—-2 0.0624 0.0609 0.0629 0.0583 0.0617
@—-3 00415 0.0416 0.0393 0.0426 0.0341
@—4 0.0402 0.0419 0,0376 0.0407 0.0392

® 0.0547 0.0523 . 0.0506 0.05C9 0,0482

® ® ® 0.0536 - 0.0544 00519 0.0493 0.0496
@®—-1,0-1,2 0.0630 0.0614 0.0623 00584 0.0641
®—2,0-3,4 0.0381 00427 0.0380 0.0418 0.0364
(@+®)/2 0.0506 0,0820 0.0506 0,0501 0,0502
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SRR O RKBE OT-HMER C R CRBRICBREL TV, 9D KO X 5 ic 24HRE
B L SEERREAR A L O E R (MBOHERIc @ BEESHED b 7. '
Bt a/kKE kR EXER /R £, R¥ERCD L, 24FmER 2 HOFHE
FRTLOELADEBITHSLS.

RO i OBEBAMO 1 HOFEHOXKOEEKEFHP T 5 CESTH .

C 3. MEIIE X SKE. BEER TV REBEOANTH ZMLENEER ORI EEHCR
ORTH DIFEMOEKED, WEHEO/NNTH2NEROEKE X ) b RTHZHTH
PHL 7. mm@ﬁ%%%mﬁﬁ5*ﬁ%ﬁ¢mﬁ&?amﬁo%ﬁkﬁ%@nﬁﬁBﬁm
DOTHS.

HI OEEE LA U CERED DEH U HEE (S.) 22KE (W) toBRY
KN, SN0 X 5 1Kz OEROWHE I BT ECEMBIRIEET 2 L RO/ LI
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mFH R CHERCEIEBERLECZERN FROTH 8K LEOHR 5.
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Table 8. ---- The correlation, regression and empirical formula
Correlation Regression
coefficient coefficient Empirical formula
r b
w — 5 0.964%%% 0,131%%* w =00101+0.131 S,
u — 1/S, 0583%%* 0.942¢%+ u =13.3+0.942/S,

**x* Significant at the 0.1 per cent. level of probability

4. EWHE L &KR. AKE () @EKE (w) LiEERE (S) Lokko 100 44
Bibu=100-w/So ‘TEbL LB 2. WO THIE3 TROZEBRRND BIRO BRANFTE X
n3.



113

u=13.141.01/S,

WHOBRYHATLEHE LNO X5 c MHMMRNEBROBESEL bLZOT
(1,1/Se) ¥k, WI2KCRT X 5 cHiERmE BMLES.
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miE (0, 1/S,) KR CHERCBIBERECCERN RO THE ISR ATHRELE
. FEXLERR L OB HETNVERCRU L BB AL, fiHckEZO®EN
HEFEURCLP LN THS. EOTHIROMKIZHE L S/KE L ORI URER LA
B E b

5. WME—E»rHBROAR. £EMNc/hED LB BCE~E2M B ¥ &R
{O—D)+@—2) (@— DH(@—2DRK(@— 1D+(@—2)+(@—3)+(@— 4)}
LEBRFORVCEONH HE— Erfh ST NiX# 13 a, b, ¢, d, e o X 5Kk 3.
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RECHBY KT 2—FRELT, —EMBEOCEICH T IWE L H—EHCRD S
MR ORI OB L OXEFKIED % (L4 X FHC FATHRERR t=2.776) THRETH
i, # 14 Ko X5 c KPR CREBRAG & @ U @ L OMIc O FEEISHD

Bk, cRFERFORUCOEFRICEENRBH THIHECERTZLOTHAS.

FHEE#RORD bNLEVWABRA EEEMOBEEEYBETE, BEEEOIEBMAL
YORBBRA® L QRUEQIAECL D & ® LO2HLRSEDBNS.

B OEBEL WHBRWEEMTHNE, AFHOSBEFRCERIN S0
WEOSHERCE, Hav 20— tEeRT2E2FIHE cxt¥ 2 & REcEs
ANBBLEZTLIVWRETHS.

6. EHRELILE. FRyEEET AR TR, TWEOBRILED QR 280
ERICHEKDOTHLBICEINTES. #oT 1 HAOEHBNICRTY AREBEROEET 2%
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30
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29+
28}
(3]
} 27F
26 |-
25
2.4_ - | 1 1
14 1.5 16 71
g S
Table 9. .--- The correlation, regression, and empirical formula
Correlation Regression
coefficient coefficient Empirical formula
r b
S — a¢ 0.982¢%* 1.411%%% de = 2,100 Sl41
e — E 0.897%* 2.118%** E = 00970 o212
1 — o —0589%*¥% | _0,00162%k%x ! = 1.54+4-6.13e—0-0037 g,
E — S 0.867*%** 2.940%*xx E = 50,700 S2.94
! — E —0.676%%* —0.00000699*** ! = 154+42.35e—0.00001¢ E
! — 8 —0.658%** i —3.586¥** ; ! = 154+41854e-8.268

7. IERERREE L HMEGRE. HANTHBELZ XS, A—RABRATCR CREANE
ORI ERRIEOK I/ AR, ERREE O/ N PR ARE X ) LIE
— RO ERRSOENSETH 3. EOoTHEERK (E) ZEERE (o) OK&E
mRCNKERS. ABRCBECIEL NHKloot® pEimlriREL B3, &
FERERURTHEHITNO X 5 I £FABR T %38 U T IR & HE OB E F—
R RLUTES. 80T Uog o, log E) ¥, HI8RD X 5 IcFrA & ERAVE
BT BN 2. MCHFOHBERCEERBUG T ICERA T RO THEIROBE R Y 5
7.
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1. &KR. H8ERUHIONICHR LI L 5Ic, S/KE L HEILE & O RS
ROFAET 203, WHEOBRRIC X EHEIELET 3. CHRR DB L BML T
B2RECRTERAKRSSERL, AXHcr$ 0.0101gr/cm?® CH2HEYRTLOTH
%. WMCHE2RICORTEKED B 0.0101 ¥ 3R U 28 ED» bAKBEMH TLEHE 10RO
RERD, BHABRIFHEMCRCTRIKYEDS % CHEEZZLREE L BdrOf. TEH
U7e 87K M HE & Ol 3 —ECBRITED bk ok, MO TENcE D &K
ROZRRCE/KR LT HE & OO HBTEROEET 3 REROC—DR, BB
KEBCRG 2BEKGTH ) LKL R THKOBE & FHKEEC ® 2 ARM R OXS
BAMEENC BIEH—C SR INTESD b OLWREIRS.

Table 10, ---- Moisture content (%)

Specimen A B l C D E
-1 123 125 11.7 112 108
O - 2 123 12,1 119 110 10.7
® - 1 12,2 11.7 115 114 115
® —- 2 13.0 12,7 11.7 12,6 10,2

® 124 12.9 11,7 11.6 11,0
@ -1 12.1 115 124 114 11.1
@ - 2 1.9 11.7 12,1 11,3 11.0
@~ 3 120 125 115 129 9.6
@ — 4 11.9 12,5 11.0 123 105

5 124 : 122 10.7 l 123 10.6

2. WMESHEBRE E) LRABRR OWE—ZR /g5 L AR g b 5
CHRDOTHR2BOXRERT B4R . REOHBY AR TNEFEBRO X5, #Kx
APHRR WEEUBORBRATCR TR aSthi, EY LEWRBRR ORE—ZE 5
BICRFEOR MER T B, ZEFEW 1 5EHOARM T, LRoEfHyEiresL
T 3MAOEREE T 2RBA OB AWECR CRABZEE B TR 3.

FEOTHY 2> 27 ) ~ VERUA® CB-CE R, MK ) BOERBELE
T 2 AMHSERMES M IC BRI E ¥ 21 258, FOARMOZEONERF—0EHCRT
ZIFDR 2 REFFOMEOTMICTH 2IIILIEH R 2. cOEL 2 FIEH, BEAM
BB EEHEC BEH EZNEB 2 THA 5.

3. WE—TEHHEROE. HE—Es RS RSN LA LA 78 F T
FEHICE D HEEICA D A ESICET 5, ZOBRE A LERIIC TR LR
NEEISRBA OER LKA BEU LT 3.

ARFLE, EWRERCBERRORERBRN O E—E> HGOR A EERED
FHEEE L, ERRSOEMNE S RAHEROERI/INE B S, BHEOBEREE IE
RO, 23, BRUCKT X 5 gt (y=a+be™) THbLINS.
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CORMBREFREROMA BT 28R 2 KKR—%T 2.

4. IARFOHEBERUVREMEEHEMOBER. BEAM L L THRXONREEZ DO
ORZEERZ, /MITLZOKRACEBEOERY BT I2AMABRFED CHET2R BN
BETH»3. coBEORZIORMCHRTR, Bicsl omisfibn, RBERCREE
FHEHELHOBERR—BH O aNTES. #LED LIAOSEIRNICRDT 2R E
CERIEET 2By B A1 OO TH 2.

A6, TRUEONLELAE XS5, 1ACHERIZEES, B & EHO—HECEM
O—EOH ORBHA b bIB7HIE ¥ H— R WREEIR L ko csaya X (3815, 17,
21IRD #1187, REABRBEHE, ERRAERCBEEEMETOBRRrkoNE, %9
KO X5 CHREROBBRCAKAEULCES.

WK ORBRFILE, ERBERCBERKOEEZERE, EXMURABKCRT 3
BREA—-CRENE2HLE B 2.

VL ¥ L2

ﬁ%nxiu—b&b%@%ﬁmmEﬁﬁikﬁ%%AofE%E&ﬁ@%iﬁm i1
FEBT b B 2S5 E L S XD BT, BCEDTAMCRTY E0ELH
BEAZINBZTHASELIAT 22D, AFMCRCERRABREFAHE—ZEH
MOBEIE L 7. AR 1ERNOMERCEKRRBROZERORLE, WOICHE, Fhik
ERUCEEREOMEEBERCR TR M2 2.

B o EREkomL.

1. 1R e R L BHO—H & L B TIER L EH O ORLEE & IKFiRIc FEiTic 2
ST, SFERRHARRLE, ERBRERCHERKCACTHEREE VAT 21, &
KBEVCEAMEROEF TR CHER X D/ T 3.

2. JELKHETHROBE & FHHREC S 2AKHO LIBOEROW « SHESOE2KRO

EIXLEFROBKRBOKRTHLEBERTH 2. B/KBREEHECERR L CERENICE
fEL, EOTEKREMEILHEITT LW dhiimy (y=a+b/x) LT 2.

3. EfEMEOSHEERCR T, AUERCEIMORBN CBLTR#Ga> 2 Y
~ MESERMME Y2 2850 2 FHRHINGE 3.

4. WE-E>rHROBIARRLE, EHAERCBEERRSAE ZNE, BAME
ROEHFI/PERY, O THEHRRSOEMNIAL RS, L ARCEAEESNREOFE
LWL BB,

5. ABRRELE, ERREXCEEREROBHEBEREHMR (y=axb) TRLES.

BAMEROE» CX T 2 ABRMILE, EHRERUREFEROBEFRIKiES (y=
a+be-r) ‘RLES.

wioﬁ%bzﬁgﬂkﬁﬁmﬁowb

. BITORMRARED K LA ICRTRKREKRGEARHPLBREL T E 3.
ﬁ91ﬁ~¢$Wf@%ﬁﬁi@»{b%%ﬁ@&@ﬁ¥%oﬁm$bﬂﬁ&§ﬁ&k%
UHEWILEOREMER X DR 7 3.
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7. RMSEHESRICERME 0 258X, THA® LtRARCHEH2v 29 - &
OMESHBRICR T 222 BB I NS 3.

8. /MRFCRD 2ABRRILE, ERBERCEGFEROHEBRE, EENARA
BCOBRK L H—ciE G 3.
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ON THE COMPRESSIVE LOAD SHARING MECHANISM
AND THE DIFFERENCES OF MECHANICAL AND PHYSI-
CAL PROPERTIES IN THE RADIAL DIRECTION, IN AN
ANNUAL RING OF SUGI (CRYPTOMERIA JAPONICA
D, DON).

(Résumé)
Motoi OTa

The writer hadascertained and reperted in the previous report that the load
sharing mechanism of the column of reinforced concrete loaded parallel to
the axis, was applicable to the compression of a bamboo splint.

Judging from the previous report, this idea is supposed to be applicable to
the wood.

The compression tests parallel to the grain have been made to confirm the
presumption with specimgns (Fig. 1) made of SUGI wood.

The form and number of one set of the specimens are shown in Fig. 1, and
five sets of specimens are prepared. The specimens, which have the whole
single annual ring, are @-1, @2, @ and @), the specimens @-1, @-1 and
®-2 are made of the outer-part (including both late wood and early wood)
of an annual ring and the specimens @-2, @-3 and @-4 are of the inner-
part (only early wood).

The load-deformation curve i(Fig. 4) of each specimen was drawn by the
testing machine in the compression tests. '

This idea was examined by comi)aring the load-deformation curves (Fig’s
1, 3).

The existence of the differences between the outer-part of an annual ring
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and the inner-part, in the moisture content (u), the moisture quantity (w),
the specific gravity (s), the compressive strength (o), the modulus of elast-
icity (E) and the strain at maximum load (!), and in addition, the mutual
relations between those properties of woods were studied.

The results of this study are as follows:

1. The moisture quantity (gr/cm3), the specific gravity (gr/cm?), the com-
pressive strength (kg/cm?) and the modulus of "elasticity (kg/cm?) of the
outer-part of an annual ring are higher and stronger than the inner-part
but the moisture content (%) and the strain at maximum load (%) are
lower(Tables 1, 2, 3, 4, 5, 6, 7, and Fig's 2, 3, 5, 6, 7, 9).

2. The difference between the moistrue content of tiie outer-part of an annual
ring and the inner-part increases as the moisture content of an annual ring
increases, as shown in Fig. 8. Since the plots of the moisture quantity
against the specific gravity (oven dry) (s,) are represented by the straight
line (y=a-+bx) as shown in Fig. 10 and Table 8, the moisture content has
hyperbolic relation (y=a—b/x) with the specific gravity (oven dry) (Table
8 and Fig’s 11, 12).

3. The higher the specific gravity, the compressive strength and the modulus
of elasticity, the lower the strain at maximum load, and therefore the angle
of inclination of the proportional portion of the load-strain curve increases
and the width of its level portion decreases.

4. There are parabolic ;relations (y=axP) between the specific gravity, the
compressive strength and the modulus of elasticity mutually as shown in
Table 9 and Fig’s 15, 16, 17, 18, 21, 22. There are exponential relations (¥ =
a-+be—°*) between the strain at Imaximum load and the specific gravity, the
compressive strength and the modulus of elasticity as shown in Table 9
and Fig’s 19, 20, 23, 24, 25, 26,

The conclusions attained from these results are as follows:

5. Since there remains some moisture in the wood after drying enough in
the oven at 103 C, the moisture content of the inner- part of an annual ring
is higher than the outer-part.

6. The load sharing mechanism of the column of the reinforced concrete is
applicable to the wood in the case of the compression parallel to the grain,
as bamboo splint (Fig’s 13, 14).

7. The specific gravity, the compressive strength and the modulus of elast-
icity of very small specimens of woods have the same mutual relations as
the standard-size specimens,



