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EFEC D)k HOMMES M IciFTng? 2 212, REGBHX GO 2BYc, SHOHEIC
R 2080 < HOBREICRE 2 WESIEHBEETHRVD L, RECHREREED § OICIL
Fic/h R HOMEHERANE SOATC LA T LHANTESDOTH 2.0ML TH
DMEEREL MRS O X D ZNERELHBT 22 Cl TRBE R TRRSRI T Y
by HOBHEOR/NMEIPEE U THORE 3 ¥ Lc 2B bHO M RE (Slenderness ratio)
2% S0LLTF @ & O X 4kE, 150 & T WEIE, 1500 L MNEEE & R A T 2 Ll & 8
HEEbNDDOTH 2o MHERHIREIFROME K S THCMAEND EOTHOT,
MBI EALERO LOTH Do RV L TEICHAEHRD & b 2 x5F 4 BHE, HHREHE &
e 5L 2BRER, SO EABRBIGEE MO B he K D R BRI A5 6 LA BRER
MRt & O v 2 ¥4 ABEROREBH OFIE L2, HELBES 0.85—200m ORRIE
FRELTRBL T L2 HEBBL L2 2R 8er s, BeziBLTr L
\LEDTH 2,0

ABRHMEFEE LN, WEEBHRBIGGMERR L HD, WEHAMERZEME, SN
MAREREME, ReENHARBERENA, A HEMARTRENE, RES, THVATA G
IR E S BRARBEAM R GILcH LEBLEOMEL R T 2D TH 2,

fle = M
E3 20K 19m OEHIZEHISHKESNEAY, B2 %, 7h~-Yy TIRIFIASO

SEEITMA & MEOR 3T Tem &7 L, EHGEAIROBR ] L7 2 SEEMRIROZ O 3 28
T0em TH2H 5, ZHOMEIEZ T * 102K 97 THo S4BBICRG 2 20 kB
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Kick 3 0 em ORIEIRGEHANER FEHA I 6 HIABRKBEAMBR I L VIEs ek
WEEAxKe 7 %, b GAEEEA ¥, KEEHR ¥, BEEA Y, THE2 ¥, OHEA ¥,
NEEAX, g » *, KitEe 2 %, AFEe 7 +, BEEe 2 %, THEe 2 T,
MERONERE S KEEY N, 72V 0 IRT 2 YD I HTHDOTy ZEOPREE
vk, REEEYH, 72V 0~ Y7 2002 FZ0EROEHRO 2EIcHN, Ol
DEMTC, 2 10 ROMUGAM EER L 72, i L THMFEMOMAEO R 312 8.0 em Ltk
FMOBEEOT 313 5.0 em THHL LHIEER 41 TH 2,

HES 8bem O FEHIE, FHAE e ~RHEERINES & VA L2/ MM X Vg L2 e
7 %°C, FHEEE, PONIEE, BhACEE, BRINEE, #ras, N, MEEEOLOTH?, iR
BHI R THALO ML E T O 100 & D FREERB WK B 2 R b M Fe ek, B
EROEBEEOILE: 2+, PHEORTHEREREL 2 %, LTMNOIHMEMLE: / +,
SCRINTEE Y BIEAOHERFEY Z Y/ X VK3 8bem ORHL DD TH %, ML T
PEEM O AR A BB 10 ATy HHRE L ~O B @ OFTOEHMO 2 HDTHD
M LR TH Do ML AEOE S “oem Tk 2EHTAKILY , USRI OZED
B3k 70em THEYHMEERL 42 Th2,

LL_E 884 A skt i R ARNE S i A b SR RE IR L Ze B H: B2 6 L CIEREIC o
KIE~WlY cARER 0T, HOMEFROLEHMICH ) TRETED ERE ZARBHIHEO
1 %248, LFHEEL LT3 RAFCHETD bOTH Do JHHED in < fEEAM OMIR B
1102 E 41 THO Ty, WRHPMEEOLEWNIA 2 BH L EOBNED2 DL THLD
By WERALOIE LW T 2 LIClR0H 202k bF, BEMEE IV LN 2 BRTORE
HWIREO T REFEE 2 O iMoo me, FRHL OHMIEO HEI 58T 2 0T
Hobo

T4 BESH O SEAERERE RS 7 40 5 ADVR D IC, BEERIGITH A0 55 & b AEO
E3 25em 53 Sem OEHULEM ¥ A B 1405 2 Hm2EEL 7O TH 2,
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BLERHED SERRTRIE, BRSO I AT AT BT IS THUN T 2 H B T DR 0T
Hoe

PEMhES 20m X 19m OREGHEFTEIN SZEtNERETE Ty ax5—
TR HEMERESAER N (AR 30,000 kg H/N&E 100ke) wZzh ki, HOARDMEE A
HIc# TR Ly W E 500 kg LT Huc o LT OBMER X AAOES (REEO Pl
2) KUWELD AN BHEECES LD TH %o BLIRAMOMINGHEER 2 cm OHFR KD M
AR BBEOBEY DTN I/ Lo MEMOELHER 14H 4om & LD
Thbdo

itk 3 90 em LUF O BAEPEAM G BRI 7 & 2 5 — ) @ik S St bnk R
K7 80,000 kg f/V&EE 100kg ) wZh kB, wilE & AEREVEERE ¥ LUT I X A fEIC
PREFL Ty TEBOMELHPE 14 0.2mm FLITRE A TERE L, AL 28R KD &
WEICH T 2EHE LR L OV BECEL LD RO TH %,

ARV E S EPT Cr 2 25— maEARBIcZn e Pia, WA & FRMIKEE

LLLCAE BRI L T, ML ﬁitﬁ?ﬁbfﬂogﬁ&&&ﬂildﬁo

SoRAE RO ki 15 it - = 8 {1218 (1) con e ese
O Rk A (B Hi(em®)S 355 Eﬁﬁﬂﬁ&wm)luEEOEéwﬂﬁﬁﬁHDE

S ICYEAMAGIC AT 2|IBEOR 3 L In~7e 2 4 O, K @R, d 3AEOE S (em) X&)
cteh K 2 2RMOME N L7,

#Kit 5 v & vICAK (Schwarz-Rankine formula) —jli— — % I 2568 B Ofi
EWRELTEDTH D0 h v BREHDR/NEIIPETH 2,

iU TRBER IR 2 G0 fokdk 10 — 18 95 ThHo%ker b, Hilikc i b2 1
BURRITAR D o AL ROREE X A kR 15 % (iR 2 4 OB B L, LROARCRY 2%
BORIE & UGAM O EED Lhiic & BB KARICRT 2 EL IO D TH %,

nB Ok

PIIRICHESR 2 H I D 1T L 72 2 5B i, B3 20 %19m DOPAMD & Ok £
TREFBLIROM THDo ML TRICHED BB, ARBRICHT & B W IR Sk
OHE LU * OB T 2 22 RSB I D DFe d By AR Tk AR it 2
DRROEMINCTE L2 2 Wik BO20TH 2,
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By A 0§ . el I B LI
o | bEa ke | T B O g e | BB & K
i i% Do 5l Dimension Clom [EAEHHEO R (Zwyﬁ;?l(cﬁ l~15:( %0?2 §k§
A s Pith-bearing - Nos. of annual 2 Lo
Spocios | oy | g | g | g | gt | Mmme | Selbemis,
colaman Breadth [ De;th | Length lem when lested céntent 15% (?(]00)
bf5 A
A ¥ 7.03 | 7.02 | 207.0 4.6 13.4 40.1
Pith-bearing
Cryplomeria -
Jaronica 7.03 | 7.02 | 207.0 4.0 12.9 36.7
Don. Non-bearing :
P )
x 2 # 7.08 | 7.03 [197.0 5.4 12.5 52.9
Pith-bearing
Chamaecyparis
: i 3 M
guitiia 7.03 | 7.03 | 197.0 8.9 12.5 52.9
S. et 7Z. Non-bearing
7.01 | 7.01 | 207.0 2.0 10.1 61.6
oM
Pith-bearing
FoH e W 7.01 | 7.01 |197.0 2.2 10.1 61.6
i 7.01 | 7.01 |207.0 4.5 12.9 62.7
densiflora O W
S. et Z. e e
Non-bearing
7.01 | 7.01 | 197.0 4.6 12.9 62.7
PR B )
7.00 | 7.00 | 207.0 9.9 13.2 44.9
Pith-bearing
& 3 g | e
7.00 | 7.00 | 207.0 6.4 12.6 48.56
Abies i = M
Jfirma ——
S. et Z. Non-bearing
7.00 | 7.00 | 197.0 7.5 13:7 48.6
15 H
AT 7.00 | 7.00 | 207.0 9.1 10.1 59.0
Pith-bearing
Pseudotsuga | o £
japonica B 0] 700 | 2070 4.3 10.6 54.5
Shirasawa Non-bearing
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k& 15 % = 3] e | EkdE 15% (nR- K i N | FoFrEDF - 2 o >k ~
B EAN | SRERE R S| b Eemndns. | AnUEsRs XU BEAD 19 T 49 4l R (22T
(kg /em®y {-(k o/am?) ngtnesto(f rt)hvj. ”"*!:, 1(5) . AT B h A% 6Eﬁ‘7)f;'§ﬁr\fﬂ
TeY rs 4 & onstant (K in alues o . A X i
SEh o e X G/om™ | Column strongth| - e Forest | the constant () grie 1 1A b A
columns at the e at the standard Products ., inthe E'n‘g‘;npering Nos. of knots
smgg’:{gl;ng};;:nre strength molstu'; ;Zontent Cj{:}?ﬁ?}g—‘& Sdl‘\;:)v;z@ll?‘iﬁxkh:e ‘Standard on four faces
0.0001003
352.4 72.50 €8.14 23.63 s 2 & 3 27.7
9,972
0.0001107
352.4 68.17 62.88 23.53 1 1 3.0
9,035
0.0000936
457.5 111.85 101.23 22.66 S 3 W 4 29.5
10,685
0.0000812 .
457.5 124.14 112.85 22.85 L 1 2.0
12,313
0.0001375
511.6 90.76 75.89 23.48 S
7,274
4 22.5
0.0001814
511.6 77.84 65.08 22,22 L
5,513
: 0.0000676
511.6 144,99 133.76 24.20 _ 1
14,785 -
B 2 8.5
0.0000827
511.6 134.31 123.90 22.92 I
12,088
0.0000973
391.3 92.75 86.52 22.76 1 3 & 4 23.0
: 10,282
0.0000666
391.3 109.03 108.26 24.26 1
15,014
] e [ i 3.2
0.0000866
391.3 99.49 94.57 22.98 1
11,546
0.0001264
* 488.0 92.75 77.55 23.49 1 3 20.0
7,913
0.0001485
488.0 79.49 69.59 23.32 1 1 1.5
6,733
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no2 %
o e |0 gp e R T RO e g e stz Ry e kaIbon
il B\ ngpmon : Clem [IJEIR%0O| 2 GrK#E (26D 1 5 ML TECL00fE)
Species Pith-bearing or = =3 i Nos. of annual Moisture s?:::,i,ﬂf Emvr‘)t_)’ at the
von-benrivg” | W8 || e | Tines In content, whon | slandard moisture
. o - . S (X100)
fRRERE = ¥ N W
Crypomeria | 0 FF B | 9601 8.00 | 95.0 3.0 13.9 411
Jjapowica from Pith-bearing
Hanno
K » ¥ o R
C. javmica | poy 35 M1 500 | 8.00 | 95.0 3.3 14.4 50.0
from Tenriu 8
Jﬁﬁﬂﬁz%“‘ WLy =53
0. japonica | po 34X H 1 500 | 8.00 | 95.0 5.4 14.8 3.2
from Owase 8
2 ¥ B ¥ A
G foponien | oy ¥ M | 800 | 300 | 950 3.8 14.9 43.6
from Yoshino L o
HHE =¥ R P Y
C. japonica | gy 5 H 1 800 | 8.00 | 95.0 2.9 14.6 42.6
from Hita 8 - 4
A2 ¥ N
0. japonioa | 1o X P | 800 | 8.00 | 5.0 5.2 14.1 47.0
from Yame 8 . el ]
e 2 F | o 4%
A o | 0 3 #5 | 5001 800 | 95.0 5.0 14.8 46.8
obtusa from Pith-bearing
Hanno
KiEL 2 * | o %
C: obiua | g 7T H ) 8,00 | 8.00 | 95.0 5.1 15.3 53.8
from Tenriu & _
Ak 2 + >
Coisa | pog 8 ) .00 | 5.00 | 95.0 8.8 15.2 56.6
from Kiso S -
*QEEE 2% Py =B E;
C otia | 1o 2 H | 500|800 950 8.9 16.0 153
from Kiso ERrig
BB 7 | o 5
G obtusa | oty f M 500 | 8.00 | 95.0 7.8 14.5 53.5
from Owase 4VzDearing
HHEw L, * N
0. obtusa | o g'f M 1800 8.00] 95.0 9.7 14.9 50.1
from Yoshino Alh-Dearing T
WREG | o g
Thgpeis | 0 FF H g 00 1500 | 95.0 6.3 14.1 50.4
dolabrata Pith-bearing
from Aomori
KMWHEY 7 | o g '
" N ¥ *4. g2 = o [
strlTian | Pithbering | 500 | 8:00 | 95.0 8.7 15.3 54.5
Tenrin .
KMEY 7 | o -
el 3 3 95.0 2 5. 52.2
2. Sublas Non-bearing 8.00 | 8.00 8 15.4 )
TR E R
e » Iifth_gfmf 8.00 | 8.00 | 95.0 8.1 16.2 48.1
Douglas Flir 8 - -
F A A | o
2Ty | B B 500 8.00] 95.0 43 15.2 50.7 .
Douglas I'ir 0 8
FAVADH | o 42 & .
westen |y AE P 1 800 | 8.00 | 95.0 8.7 15.6 da.9
Hemlock vgsiilie
TR ADH T
Western | po i P 1 8.00 | 8.00 | 95.0 6.3 15.6 4.2
Hemlock 8
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PR | MRedna | fIELAGE | AMEESR | oo e vk WL A g | HEERT
(kg/cm?) P (kg,/cmg) B (kg/cm'z) Values of the .’l}it@?f:‘m :’?‘ *nﬂ H % gszzf F’T‘QH
Compressive A A constant (K) (D) e aE | LAY Rk
strength of short Actual Column strength| in the Forest Values of the Grade in Japanese|
columns at the column at the standard Products constant (8) in Engineering Nos. of knots
gtandard moisture strength moisture cnntent Laboratory the Schwarz- Standard on four faces
content 15% 15 % column formula | Rankine formula
0.0000837
348.7 232.5 222.7 11.64 1 |3 x 4 9
11,941
0.0000851
368.2 239.4 233.8 11.61 1 4 12
11,751
0.0000629
501.0 3b4.5 361.7 12.21 i | 3 K 4 13
15,909
0.0000732
392.4 263.6 262.6 11.90 1 2 & 3 4
13,662
-0.0000950
427.2 265.0 260.8 11.42 1 4 13
10,526
0.0000904
423.8 272.6 263.1 11.50 i ¢ 4 13
11,064
0.0000822
508.8 329.8 327.2 11.67 i 3 K 4 6
12,164
70.0000617
420.0 293.0 296.6 12.25 1 4 10
16,220
0.0000811
405.2 259.7 261.8 11.70 1 4 pli
12,325
-0.0000755
488.5 310.6 323.5 11.84 1 1 1
13,243
70.0000628
552.9 396.0 388.2 12.21 1 3 K& 4 10
15,920
-0.0000625
455.2 321.1 319.8 12.22 1§ 1,27% 3 4
15,997
0.0000915
497.1 318.3 307.2 11.48 1 4 11
10,929
70.0000644
472.7 325.5 329.56 12.16 1 4 14
15,535
0.0000840
579.3 363.7 369.6 11.63 1 ) 1
“11,906
0.0000627
431.7 288.7 303.3 12.17 1 4 20
15,943
~0.0000716
460.7 308.1 310.6 11.94 1 1, 1
13,973
. ; ~0.0000657
415.0 280.5 287.4 12.12 1 4 19
15,216
0.0000820
494.9 310.8 318.4 11.68 1 1 % 2 8
12,189
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DEEM R | ¥ (em) | g g g e | BREREEERCR | AKRE LS %12
B b DB F O Dimension Clﬂ:mgr]f% g‘mﬁ) g s A kEs | R U o k&
Sisaalos Pith-bearing or| ] (%> S ecug'cl Og\FE'iLt) at
vpecies non—beuring Iy B =3 I;Tin'sll.'sofi’l:!- ';"3::} Moisture content i r.the stz%nd;]\ﬂiy
i Breadth | Depth | Length & when tested moistare content 15%
! (x100)
:‘ﬁ‘ﬁﬁtb P W 2 O
Thugjopsis doladrata| P ith-ﬂarinﬁg 7.50 | 7.50 | 92.0 4.3 15.9 48.5
from Aomori
HRE L e r
T. dolabrata o % .JH‘ 7.50 | 7.50 | 92.0 4.8 15.6 46
from Aomori | N ou-bearing ;
FHiEe 2 ¥ B =
Chamaecyparis I‘)ith—génri;g L '50 7'50 92'0 3'0 14'6 53.1
obtusa from Ome
E}”Eﬁ_‘b % i ?"‘f- g
S e o | Pitheboarina, | 760 | 7.50 | 92.0 2.7 14.4 55.2
Nishikawa
éﬁ’ﬁ%ﬁf\:{ =i S
L obtusa from | -3 i 7.50 | 7.50 | 92.0 2.8 14.0 2
Chichibu Pith-bearing 52.8
EEES 2+ cos
I P =
C. alél‘?jgg;rom Pith-hearing 7.50 | 7.60 | 92.0 2.5 15.3 55.1
C%ﬁgﬁb):\: o FF OB SR
10 5o " e 5
A ogtlﬁsgggrom Pithbenring 7.60 | 7.50 | 92.0 2.8 15.2 58.9
WL 2+ N
O FEW
C. obiqggc;afrom Plilbesring 7.60 | 7.50 | 92.0 3.5 15.8 55.7
BEE 2| b ow B | g
5 -4 9
A oolx;aéefrom Pifh-hesring 7.50 | 7.60 | 92.0 2.6 14.7 54.1
REEE2S | oW B | g
é;:fj(:;m:g;a Pifh-Batiap 7.50 | 7.50 | 92.0 3.0 14.6 50.7
from Saghalien
o4 =
7 ; " Sk (em) | ope e e e | BUREERRITR | BkA1D 21
i 1 1 {ir Dimension ¢lom Fﬁﬂiﬁ%@[) 53 5(:?*)711 A | lT( 1%0 ff"t) #
Habitats Q,uﬂ.ﬁfy of site i = B Nos. of anmual : £ Srecific gmv?t\v at
Bre:llzith De?th Lex;‘:’th rings inl an Mo:z;‘.;g]e tggi?et;nt moglleu:ew(’:%?\%:lllt 15%
(x100)
Masago Superior 7.50 | 7.50 | 92.0 2.1 16.4 53.4
ko2 £
Hinoyama Superior 7.60 | 7.50 | 92.0 29 171 49.5 \
# 47 b i ”
Kokoehi Medium 7.60 | 7.50 | 92.0 2.9 18.0 49.9
ENagao’% ok | 750 | 750 | 92.0 3.2 18.0 53.8
S | i
btk Tuferior 7.60 | 7.50 | 92.0 2.7 173 52.0
*@]ﬁri},m;” Infoior | 700 | 7.50 | 92.0 3.0 17.8 45.1

%
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BEs FE 9] il B 3 e
GRAE5 % (T gt g | KB % LR | xmamapas | 7> ¥ VIR | LA S | BT I ERD
AR | HBEORDLE | Z e g E | Rony (K)o | Lkl AE e
Sty | REEESE TR To 0| Values of the | KO R ZANE | smofity
stre?:él{;w eé‘; :I?ort A Ckg/em Coﬂu—nn strength cm)tsl‘:nl‘«‘o(r%s.)t - VﬂXl(lgS) of the le‘r;:; in i 7F u Y ﬁ‘m
columng at the Adtral eale at the standard Products cnnstapt (@) in Ja anese Nos, of knots
standard moistire LU coinn moisture Laboratory the Schwarz- Engineering on four faces
 coutent 15% strength | content 15% | £9lnmn formula |Rankine l‘mgﬂ ___ Standard
0.0001188
469.8 244.0 2531 11.81 1 4 8.8
8,417.0
0.0001133
452.7 295.2 238.8 11.14 1 3 2.9
4931
0.0001073
398.5 228.3 284.7 11.47 1 4 124
_9gm3 )
. 0.0001135
497.3 240.7 2861 11.38 1 4 14.7
8,814.1
- ~|70.0001077 |
397.9 232.9 294.0 11.46 1 4 16.8
9,313
= | 0.0001141.
306.8 215.1 2177 11.37 1 4 21.9
87618
o . 0.0001091
478.3 2657 267.8 11.44 1 4 16.0
9,169.7
N 0.0001165
472.2 248.5 256.7 11.34 _ 1 3 &4 14.9
38,6819
| 0.0001141 | | o
453.6 252.0 249.0 11.37 1 3 &4 15.2
8,766.3
0.0001008
333.4 196.2 193.1 11.57 1 4 22.0
9,920.5
GkE 15 % (2R i Sk 15 9% N | pmpEREe L | T F v IR | B LA Mz ng:
A e | EREReea | D g g | oy (s | 2 2| F L ity
e kg | © £ ity V,fxémtofKﬂ,g AROFH Z? A M I podsts
sSivi g 4 sonstan I y =2 a1 du
str(él;[ggxm;? l;}elort A (kg/om™y Co%u{;m s;.mlzgtl} o ts}):l [;(](ria?t " Valtvgéi)nrthp ‘Gr:r;’(:a in 3 1 7# L J mm
& 4 7 A ¥ ' s sonsta 3 ape NoS, 10t
e ttee | Astnalciloin | W TSR | SBEEER | it | Bt | oAl
_ coutent 15% __| strength _coutent 16% column fortmula | Rankine formula Standard
’ 0.0000604 |
417.8 275.2 291.2 12.566 1 4 22.3
: 16,5683
0.0000389
367.1 262.6 286.7 13.62 1 4 17.7
95,677.4
0.0000335
361.6 256.4 291.4 14.04 1 4 23,7
29,8803
0.0000425
456.6 307.6 349.5 13.39 1 4 21.7
43,634.0
0.0000495 :
387.0 265.8 285.2 13.02 1 4 18.3
20,194.0
| 0.0000650
344.7 208.4 234.7 12.40 1 4 23.0

15,372.8
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#1 RickhuX %mﬁw%kmﬁéﬁﬁmﬁéeu.E/*ﬁlﬁkﬁb.Tﬁvvzn
CHE, €3, P F 5 BHOKIKCML, AFPIRBNOTH Do XEWERICD & LFEH
ELEMERRIET Z1C, AXBR T HTINFICDHY TERLFEMOF W REZEOMD & D
BOEBOT D TRIC 7 7~ Y ICRTRFERIC LMD TH Do 4BKEL % I
R 2 IEL SR TORM & DI & K E LKL TR S &, v 2 S EHM LT 25
R & & ABROMRICEDS o RAEMBECHRTRS by & S ZPSLE T 252 CRET
Hoo MIET 7~ TR TOHHOMEICEHS 2 2O REHERICH 2 kA D LBBEELND
DTHDo BLLFHM & TR EHN M E—CZNEEE LS O L REELHh
20CH%o

i L ORBREABRSE AXORY (K) K7 v+ ~IRARXORY (B) @B ¢ Biliciks2E
RO N EOTH 2o

RICES 0cm OWAMOAERIAGT T FEHEBHTRIC, ORI OEMO 2HidbH2 O’
ZNEHOTy HTHBIELRRTNER 2EOMS TH Do

H2RORTRIEER, H 1RO OIILLECKE <, LOHHICH TR S icORE
BABCRTHEICEDTET Ly B2OA/NOERE, & 2 %, Y0, B, T2 0=V,
TAYNDFHy AKXy DIHTH D0 ZHEOPAHER ¥R e 2 % HEARE EHIC K D Fln
KA CA L EICRE T 2 O LIS 5y ILORRICHR b B < FE IR
EOFREMT 2 2 2@l R E &y FOHMICHE 2 AR O R 3 EEHSIREE OH
frxmed, A¥kedd Tidy BE ALk, &%, BH, K, g, O e ¥ichHh
Tixy B, fEE 54 Kbty AEOIETHZ,(HLARTE » ¥ 0L ERE 2 kLR
LTES) ML CHREr ~EXFEEY e 2 SOERED OICEHL, 7 2) neYik
MWedby 720 Y FRE—IELEL2DOCTH 5,

AAEEe 2 ¥, REEYH, 72V 0~Y, K7 AV 0 Y Hicihd, DR EO0EHED
MREER LT 2 & MK T L OEHMOFDBAD TH D0 ZNAD COLRHMOMELDER
ML LBERICEDTRED L2 b HERE BBELNDIDTH %o ‘

zhr s (K) 2 (B) © 25ROtk MFC K h K2ie <, B3 20 X 1.9m OHHMOYH
Akl (K) @ifc/hndts (B) @i LRSI IE2DTH Do

FKick 3 85 cm OUEEAM O FEHL REHER I L B CHIEFE 3RO TH 2o

SEACH: 3 FOMBRFARTE & /1A LD & 2 %/l & OB T BT % % BRIE Ly
LMD SRR EE RO R E O RO E O R BAREDOTH %25 AREEICHK 2 & HkRiEe /N A
e ¥/ MAPERLZ SOIRKRLTELNMEYHLTES LS 2 &' MAD, HREL
ADEMOBEO NN 21k BHIBLRA~TD 4 OX LDl 2 LILEFERHS & B
(o8 (=P
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Hice 2 ®/Odn, FiE. WEE, BBEEO OO BREEEEL AL PHlll. Tl B
FERMED s O ZNICHLE , HEREY 2~ YRIKEHDOTE Do
LT E)EQP) 2FBOMEHN & AR TES 90em OHMOLE L LKL TK
EREVYS () BHi4KThbo
WERER e 2 /MO IREE T L L 7 2 3Btk 8B CRIZE 4 ROM Thodo
HARICENIZRERE 2 ¥ O BHBERILN P %S 2 ZTRERRED O b, M
P RS R D EEA 2 NEO & OZUCT S, Hufy T % & 2 WM BANLED & DX R 50
DThHhbo RUETHEERED & O L BN ZHMOE A ICERBEIRE W LicEkd
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On the strength of wooden columns ([eésume)
By. 8. Mogrr.

The test were conducted upon the intermediate columns of such wood species, most
commonly used for structural timbers, as Sugi (Cryptomeria japonica, Don.), Hinoki
(Chamaecyparis obtusa, S. et Z.), Akamatsu (Pinus densiflora, S. et Z.), Momi (Abies
Jirma, 8. et Z.), Tsuga (Tsuga Sleboldil, Carr.), Togasawara (Freudotsuga japonica,
Shivasawa), Hiba (Zlugjopsis dolabrata, S. et Z.) from some famous habitats of small
squares used for structural work in Japan, Karamatsu (Lariz dahurica, Turcz. var. japo-
nica, Maxim.), Douglas Fir (Dseudotsuga Douglasii, Carr.) and Western Hemlock (Tsuga
heterophylla, Sarg.). The column test of these material which air-seasoned, and consisted
of thirty four 7 by 7em by 2m and three hundred ninety 8 by 8em by 1m timbers, was
made by the vertical A.J. Amsler type testing machine capable of applying 30,000 kg
under pin-ended bearings at the both ends of them. Among them, the test specimens
which have the pith at these center, were in the third and the fourth grade of sawn
squares in the grading rule of the Japanese Engineering Standard and those with no pith
in the first and second grade.  Furthermore, the test specimens for minor test, 2.5 by
2.5 by Sem, were made of clear parts in each of them, and tested by the usual method.

Substituting the values of the results by above mentioned tests to the Forest

= 3 Kd
P=Maximum load on columns, in kg/em® A=Crosssectional area, in cm? S=Maximum
crushing stress for short columns in kg/en?, /=unsupported length in cm, d=least
dimension in em, and K=constant for given species, grade, and condition of service, the
values of K were found to be 22—24 for the longer columns, of which slenderness ratio
were 102 and 97, and 11—14 for shorter columns, their slenderness ratio 41 and 42.
But, the diflerence of K values due to wood species are considered to be very small.
Substituting, similarly, the values of the results to the Schwarz-Rankine formula
;

A—Z:fl;zgaﬁjé— in which 7= the least radius of gyration and B= constant for
given condition of service, the values of 8 were found to be 0.0000666—0.0001814 for
the longer columus, and 0.0000335—0.0001165 for the shorter columns ; and these differ-
ence of the values due to species are considered to be very small. The relation between
the strength values of long columns and each of wood species, their densities, water
contents, numbers of annual rings etc, was nearly the same as in the case of short col-
umns.

Sugi and Hinoki from Owase district were distinetly superior to those from other
districts in the column strength, and Hinoki from Owase district that the quality of site
was especially excellent, was strongest among them. And it was very difficult to deter-
mine which is stronger the pith-bearing column or non-bearing one,

P 1 A
Products Laboratory fourth power parabolic formula ‘T:S { 1— ( ) }where
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Manner of failures of columns.
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