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Data of Properties of Snow Deposit.
(Grain shape and structure, Hardness, Shearing and Tensile strength)
at Tokamati (15 seasons of 1939—1952)
Kamabuti ( 9 seasons of 1940—1952)

and Takanosu ( 6 seasons of 1940—1947)

Compiled by the Laboratory of Snow Damége,

Division of Forest Calamity Prevention.
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JL B
I =¥ Grain shape and structure of deposited snow —F
& % ® % % X U @ B %a%‘%iﬁﬁ
Term Definition and Remarks Code symbol
. BERERYEIS T i ORISR LB S, -
N-éjw Sﬂ:OE;N Most fresh snow deposit, so far the original form of the a + 4+
crystals can be recognized
HES X UANGE T ORI & 0 IR L T B, S — BRI O |
L#bm fho NEHEAIZ AR ORR TS X 5 227, 1 Y
JR=c . : : )
Settled snow Deformed ar}fl coml.)acte.d by their own weight and .some.external b A
effects. Particles in first stage of transformation, irregular
rounded grains, and white sugar-like structure,

oo (B R, W ORI IRERD b vin g EAH CRIR
| DHEA T BHIRRE D AR 6 O HRI AR F 00 B 75 B o

;Crystalized-sugar-like structure. Consisting of rounded and |

THHE
Granular ; comparatively great grains in the final stage of destructive [

snow }metamorphosis and effects of melting, which is so far advanced
Ithat the original form of the crystals cannot be recognized and ‘

| any more.

RRRE LT A2 2 T A MR, RTEEORAHR L,
1 SERVCBE TEMT O L 5 e Elie ke 23, %

i Z  Thin snow layer as the thaw or film crust. Consisting of co- d
Ice sheet agulated grains with one another, so far that the each form of
. . . I
' the grains cannot be recognized or the layer is perfectly compact
o "and transparent sheet as window glass.
2o m | CLEIRNDOS, JKCEME KT Lo |
e

7
Watery snow All (perfectly) wet snow, saturated or flooded with water

I #@wigg Hardness —R

A WEFRF L OHE 2 2B 2 7RO,

M (Z7z1& My) g. Otifg4fi%4E Right conicram ¥E|Wi L ) hocm DOEFZ 56 g
DIFFRE FIC LTHEL T, HEpT M RRAIE L7aks, & 0 MR O JHgk & Fim & Olilo
PEEE R (U Ro) om ®EEE T 5,  [HESEE LY FIC@ Ltk Ho%sEon
=

M or M,: Mass of cone (Mp=1kg) in gram
h: Height of cone in cm
ho: Falling height from the snow surface in cm

F or f: Falling distance to the rest position in cm
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D or d: Diameter of the snow hollow in cm
V or v: Volume of the snow hollow in cm?
W : Resistance of snow
R or Ro: Hardness oi snow Ry=R(M,) in cm
g: Acc. of the gravity

o Mg Mg(hu+2)

Fre 3
24 D
AfoEX T Myg K223 &
_ MgF _ M,g-f
W= \Y v

%(hwl%)&—%d—mnazo
4 0.1<M/My<1 T h=hy=10cm OHAICSVT, ELPFIFE LTH 2,
(a) d=20 O D=Dy-3 &3 53&,
(1) ik

3 s —200M D, 200 —4000M =
m m

D,,az()=%/'i>66%j<1 Jl_g.K) }/2000—1\1‘21—0(1—_\/:227%\4’1_)
0
0.1<%<1 DRI
0. 962<\/ 1 _-_<o 997

[1-2 M .98

(2) e (3) AL L

D(I”ZU_

(b) d=10 @I D=Dy-10 &+T2&
(1) =z

3 100 M
d=10 — 3 MU

1l 10= }/;0@%( J—:_g_l—l;%> 3/ 1000 M ( \/1_81 MO)
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ZBiT 0.1<%<1 i, 0.999> J 1= 1_§11“1\I\/1i>0 994
0

DT \/ 1__1_11\/1/1 =0.997 Zx it AN &
0

1000 M /1000 M —g 738 M
Y x0.008 =9.73) M.
(c) d=0 o ’
D:l—‘():
(4), (4), (4 ¥ R ZRU* Ry THRIET &
o Decw gy M
Ry o=h—D = 96}/M0

RR =n h_Drl - n/z

0

Rp 10 =h=0=10 ..ot

Ro=n(0<n<10) i£2WwT (5) OZiHETsL, EED R it T2 R ofitidis

@Ricdz CkFEoH (1), (2) LT Fig. 1,

Thbb .,
R=Rp ot o (10-Rp _)-Ro oo,
# (1) M=300g,  M,=1000g
M _
M, =0.3
ODH# (4) 17)6 Drzszo:12.86
(5) ﬁ‘gl’i RROZU: 3.57
() 26 RR0=5= 6.74
5" 5 RRD=10=10.00
e 6 556
R=3.6+0.64Ryp........ccoo v,
o (2) M=740 g, M,=1000¢g
M _
| M, =0.74
DW : - Rp o= 131

R’RO;;——- 5.60

(4)

L (4)”

-.(5)

. (5)

(5)//

..(6)

(7)
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R’y -10=10.00

i (6) ,mb
R=1.340.87Ro o ovoveeaeaennann(8)

FWRITHI 24 4122 J1~ 3 )] ,+ AW CLUE SR O Fag (7) B LT (8) &&(&FL

D0, Wi (2) k6, R—Ro OBREHTL6H L2 DL, (5), (5) LU
(6) DOIEWHETHI L2 DERILELTY, FOMEERBENEL V2N EvnbT D

AT ESTS %,

;l-ll“k Dﬁmg{j'!“i‘i biﬁ";t: h: hO = 10 cm R :o- 7;;503001 cone g
Ennv p R+ Harduess (M mem
THotkes, M &, WEOHME LT R 0
- R s : R=1000
R WXt L D ThE « D (5 -1
) (M=200~1000g) %R LTwz Re67a
20
o, BRI E T IR 2 X9 ot e
R=357

iz, Bz MicgLTiEasnzR ofi <
¥4 My=1000 g DFKEEDH A0 i A zas }
Ry DAL Ll FiLE 2 6 b D, ' V —

LD RIOBIT I E 5 2, ;72 Fig. 1 Hardness

SBRIIC b 2 LD T, AERONE 1ke OUMNHHRKERC X 2 BT H— LT ET
2z & hsHikze, '
B ity Classification of Hardness '
MPEEDKE 2 LRSS T2 2 &%, s BIERIHREL I 22 »Was, TIBIATH ) v b Dnaid
3 L OHEHITH 5,
T 2T 9 LTROEINT 2922 WXL L CH %, Fig. 2, 3R T L5 ClER ITHT 2
BEAATIE] & D BUE B & LTV 2,
Fig. 2 & R o7 2 Bilflisissthik & < 0 R eghlh# <, Fig. 3 1% Fig. 2 OXHKZEMR
¥LbDTH B, )

SRR m, B o DIEBLREIRE O 5Bk

Fx)= i exp{ --(x- m)?20?*}dx

o)
Voo )

ZZT (x—m)/o=t  standardized variable
Rl &

Fx)= exp(—t*/2)dt=F(t)

1 t
1/_27:"&_“,

Fig. 2 OFMBHFD S, RHHHEE 1L, Tihs EXEEOTE 2 log(10—R)
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Fig. 2 Frequency distribution. Fig. 3 Logarithmic normal distribution

EDBREMT EE & A LB, Thb IRERMITSHZ) LD, Thbhbit
% Fig. 3 OREFIfACk® 5iLs, 3 bicehss Fig. 3 OMBHiGnsMshs, ©
NEEO L 5ic m ¥ LTELRMIC, A, B, C, D TZ® Frequency curve ¥ #EiT
5AEIL7e b DEMBED SRE LTE 3, T OREBSABEGIN S M ICIEMA % T 255 &
NRIEILOEWGFTFHFEEZ 5,

zzTz® x=10g(10—R) ® A, B, C, D #fictislsz R ofiixkd s L (RFELA
MIEENHICA S E5ic A ik Eof), R ikkk 1, 5, 7, 8 &¥ELTH#SH2
ERVWZ Embnid,

A BE Hardness R

% .~ 3  Remarks

| B (—
% B W ROEHE R\ ) PRI O EEER
i Frequency & Hand test - b ol ‘Range‘G hi
Term  Code | Range 'The object indicated ’ of Srapb 11c
i of R | Obser-| Relati- can be pushed into Depth of a foot trackdepth ! ymbo
1 } ved ve | the snow |
i % S [ cm!
5 g RIFIE & 5 73
Very soft 2 >0.9] 218 7.5 Can blow gff 1 ZB\~ very deep >30J
‘ H
% - FOULIMELAD  BE TR 10
Soft ‘ b 1.0~4.9 632 21.6 Palm without effort . knee-deep ;30 102} /
‘ \
B FOULTHEEA | BETHE -
Medium = © 5.0~6.9 1077 | 36.8 Palm with effort ‘ to ankle lIO 2
[ | ~ FECHAERL 0 l ot s
Hard ‘ d [7.0~7.9 654 22.4 Finger with effort ’ small or slight ‘:2 0.5
| 8.0< 341 11.7 fa T JELACERDODN | oo

i
Very hardi} Finger hardly track hardly visible
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T #FEDWE Strength of the snow structure ——K
(BEETD) (Cohesion)

MIEKOLTOK, MEGBHTADLWEELFRVWEBHREL, SIERED 2 O01H 3,
T Hisi)) Ks g/lem? & kS Kz g/lem® &4 3,

BEomX Strength of the structure ——K
| 47 Ks - T
# BB gpearind : RN Kz :
i earing strength without 7 Graphic
Term : code normal stress i Tensile strength symbol
| T gicm2 i g/cm? .
£33 very soft | a o~ 9 O~ 19 ‘
| |
38 soft l b 10~ 74 20~149 : /
‘ .
f  medium | c 75~249 150~499 '
hard Cod 250~749 } 500~1499 ;
| I
3R very hard e ! 749< | 1500< ‘l‘
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BfEF 14 4 12 A~ZEREF0 15 24 A
R—1 T HAT " 5 o @ ¥ (R cm)
Tokamachi Table of harduness of snow
TQM—;F:E ' ‘
~ 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180
HH cm ) ’ .
12 15 8.7, 2.3 3.0 Lo ; } |
20 X 1.4 o.éé ' ! : | ‘
25 | 2.2 ; | . [ |
30 .6.lv | } | | |
o 4001.9 1.8 1 ’ j ‘ ’ |
. ! I f i : | | i :
o4 3.4 2.6} 0.5 1 | |
95337 2.6’ 2.2, 0.9j 0.3-0.2-2.6-5.4 | . | i
14 7.3 5.8 6.5 6.5 6.9 6.1 3.7 2.2 2.6—4.4 | AR B
19 7.27.3 7.3 7.6 7.6 6.4 6.5 6.2 6.2 5.8 5.8 4.5 3.2 8.6 3.4 2.6—0.4—1.8
24 7.5 7.5 6.9 7.5 7.5 7.2 6.9 6.7 6.7i 6.5 6.4 6.1 6.1 5.1 4.5 5.1 4.2 2
50 7.3 7.5 7.2 6.9 8.C 7.8 8.3 8.3 8.0 7.8 7.8 7.7 7.5 8.0 7.7 6.7 7.5 6.1
A 6.3: 5.7, 5.2 6.1} 6.2,5.6 5.0 4.2 3.6 8.96.7 6.1 5.6 5.6’ 5.2 4.5 3.8 2.1
{ ! i
Lo { : |
2 4 17.6)7.6/7.6 7.6 7.2, 8.4 8.3 8.3 8.3 8.08.37.37.87.88.086.0 7.8 7.2
9 7.5/8.1 7.6 8.3 8.4 8.3 8.1‘ 8.1 8.1 8.1/ 7.6/ 8.1 8.1 7.8 7.6/ 8.1 7.6 7.6
15 8.4 7.8 8.1‘ 7.3 8.3.8.3 8.3 8.3 8.1 8.1 7.3: 8.1 7.8 8.0 8.0 7.8 7.8 7.6
19 8.6 8.6 8.1‘ 8.4 8.6 8.7| 8.6 8.7, 8.7 8.7 8.6 8.4 8.1/ 8.3 €.5 8.1 8.0 7.5
24 (8.6/8.47.8 7.8 8.4i 8.6 8.4 8.4 8.3 8.18.38.48.48.48.07.8 7.3 7.3
1| 8.1 8.4 8.4 8.6 8.6 8.4 8.7 8.6 8.4 8.4/8.78.4 8.4 8.3 8.1 8.0 7.6 7.2
¥ # 8.1 8.2 7.9 8.0 8.3 8.5 8.4 8.4 8.3 8.2 8.1 8.1 8.1 8.1 8.0 8.0 7.7 7.4
i i ' ‘}
3 5 18.6/7.8 8.1 7.6 8.4 8.7 8.4 6.3 8.3 8.le.48.4 8.4 8.1 8.1 8.1 7.5 6.9
11 8.3 7.6l 6.1 7.5 7.8 7.5 7.6 7.3{ 7.3 8.0,8.008.0, 8.1 8.1 7.6 6.4 4.7 4.5
15 8.4? 7.8 7.6 7.8/ 7.0 7.6/ 6.7 7.8 6.4 6.5 6.4 6.1 6.4i‘ 6.4 7.3 5.9 5.8 2.0
21 7.8 7.2 8.1 7.6/ 7.3/ 7.3 7.3] 8.3 6.9 7.0/ 7.0 6.9 6.9 6.7/ 6.4 6.2 5. 5.8
25 | 8.0 6.5 7.6‘ 8.4} 6.3 8.6 6.9 8.0 8.3 8.3 8.4 8.3 6.1] 7.8 7.6 6.1} 5.8 2.2
30 |6.5 7.64 7.3 7.8 7.8 7.8 7.8 8.0 8.0 7.3 7.3 6.9 6.1 7.2 6.7 7.6% 4.5/ 4.5
¥ ¥ 7.9 7.47.57.8 7.8 7.9 7.5 8.0 7.5 7.5(7.6/7.47.07.47.3 6.7 5.6 4.3
SR . o | |
| ’ | ' | I
4 5 x| | l |
9 X } | | \ I |
o ‘ | ; I |
18 X i i | \
¥ 5 o | ]
| | ‘ ‘ ‘ | ’
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1939~1940

| |
| 190\200‘210‘:220
‘ ‘ ! |
I

230 | 240 | 250 | 260

gemyn |57 e
270 280 290 | 300 | i) | BREHER IEE

\
| | Mean | G
i [ ] ! [ ‘ [ cm g/cm3
| | ‘ | 3.0 36 | 0.188
| i [ 1.0 26 | 0.295
‘ | | ‘ | 2.2 14 | 0.356
| ! 6.1 | 9 | 0.377
] | 21 | 0.267
| | 1 ‘ i
j § 2.2 32 | 0.235
| l 0.8 95 0.146
‘ ' I a3 120 | 0.228
—1.8—4.1 x . ‘ 42 0 221 0.8
3.2 2.0 1.8]—0.2—2.7—3.3  x 3 4.6 250 | 0.210
6.2§ 6.2 58| 5.3 5.5 48 3 I 6.1 0.9 —2.4 —4.6 x 6.0 | 2% | 0.255
2.5 1 4. 3.8| 2.6/ 1.4 0.8 3.1 6.1 0.9 —2.4 —4.6 —| | 168 0.210
o | 4 | | ‘ |
| 7.6 6.707.2| 6.1 6.1 3.9 4.5! 3 2' 2.8 0.7 2.3 ~1.8 6.3 306, !5570.259'
7.2 7.6 6.9| 5.9 5.3 6.7 59| 5.8 8~y -3 7] 6.5 %11 0.289
6.7 6.7/ 5.1} 6.1 4.2 3.6i L 7.1 251 | 0.353
7.5’ 7.07.0| 6.2 3.2 3.4 0.3 l ‘ ‘ ‘ . 7.4 257 | 0.344
670 7.25.3| 4.2 4.2 4.3 3.4 4.2 4.01 2.9 —1.3 || 6.6 | 302 0.1
| 7.6 6.1]5.1| 6.2 5.9 5.9i 6.5/ 5.0 —0.4 | | 1 73 282 o036
7.2 6.5 6.1| 5.8 4.81 4.6 8.6 4.6 2.5 2.3 0.0 —2.8 286 | 0.318
L o L | |
7.5, 6.7 4.7 | 6.1 6.5 4.5 2.2 7.5 257 | 0.40¢
| 3.4 5.0 ‘ . 7.0 217 0.436
—2.9‘? | | 6.2 210 0.447
1.8/ 3.6 | 6.6 199 | 0.472
I 4.5 1.8' ( ! 6.9 211 0.469
| 4.5 ‘ | | 6.9 189 | 0.487
2.1 4.3 4.7 6 1! 6.5 4.5 2.2 \ 214 | 0.450
o o | |
! i | : 150 | 0.514
| ! | : 134 ‘ 0.489
| | | | 95 | 0.569
| . 66 l 0.526
‘ [ | 111 0.524
] | . D
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Tokamachi

1943~1944

Table of hardness of snow
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R—7 -+ HHAT & et D 54 B (R cm)
Tokamachi Table of hardness of snow 1947~1948
= ==

\iﬂ\l_f_‘.raj 10 20 30 40 50 60 70 80 90 | 100 | 110 { 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 N %@EE SIZ%J_EE

BH ~.|cm ] Mean| g5 | &
cm| g/cm3
12 11 |{-3.0]—6.0 —4.5 26| 0.079
21 X| 7.47.217.5|7.1(6.7|6.6|6.6|6.3|5.7]|4.8 4| 4. 3.8/ 1.9 2.3 1.5/ 0.0]-6.0 4.4 194 0.187
31 x| 8.0/8.0|7.67.6|7.4|7.3|7.0|6.0]3. 2.7 | 4. 2.5 |—2. 5.3 155 0.293
3¢ 5 |—3.0 3.1 7.6 |7.6|7.4|7.1|7.0]6.8|6.2]|4.4|3.8]|4.3]3.6 0.7] 1.9 2.3 1.5 0.0]—6.0 125 0.186
1 10 7.9 8.0/7.8(7.8|7.88.0|5.7|4.8|6.8|6.8|6.6|6.5]|6.3 6.2 5.0 | 1.5 6.5 187 0.305
20 7.9 8.0/8.0|7.7|7.5|6.9|6.2]7.0|6.8|6.3|5.4]6.9|5.3| 2.5 0.0 6.2| 172 0.352
30 7.9] 8.0/8.1|7.6|7.7|7.6|7.1|7.6|7.2|6.8|5.7]|4.3]|2.6 5.0 4.3 | 1.4 |--1.0,—5.8 L1l 193] 0.340
S 7.9 8.0/8.0|7.7|7.7(7.5|6.3|6.5|6.9|6.6|5.9|5.9]4.7 4.6/ 3.1 1.5 |—1.0—5.8 184 0.332
2 9 8.0 8.6 6.6 |8.5|6.8|6.6,7.2|16.9|6.3|6.3|4.6|3.3]|5.8 5.8.5.5 | 4.6 4.2t 4.1 3.0 3.3 ] 0.8 |[—5.4 L1l 238 0.344
19 8.4 6.8 7.9(7.66.3|7.1|7.17.0{7.1{6.0]4.1]7.3]5.8 6.5 4.7 | 4.2 5.1 4] 186| 0.424
1 8.1 6.6/8.2(7.917.8|7.2|7.9(7.1(7.2|6.5]|4.6|7.2]|5.8 5.2 4.1 | 6.6 2.8|—2.4 6. 196 0.420
I 1A 8. 7.317.6|8.0|7.0(7.0{7.4|7.0|6.9|6.3|4.4|5.9]|5.8 5.8/ 4.8 | 5.1 4.00 0.9 3.0/ 3.3 0.8 |—5.4 207 0.396
3 11 8.1 7.2/8.0(8.0|7.6|7.0(7.7|7.2|6.6|7.0|5.6|7.5]5.5 6.4/ 5.5 | 5.3 3.6 7.7 6.3 .71 198] 0.436
21 7.7 7.5/7.6|7.717.6|7.9./7.9|8.1|7.1|4.2|6.5[7.2]5.3 3.0 .8| 147 0.455
1 8.6 7.4 8.4 | 8. 8.0|7.68.2|7.5|7.4]8.2|8.3]|5.9 7.8/ 121} 0.470
I 8.1 7.4 8.0 7. 7.7 17.5|7.9|7.67.0|6.5|6.8|6.9]|5.4 4.7/ 5.5 | 5.3 3.6 7.7] 6.3 155 0.454
4 10 8.1 6.6 8.0 | 6.8 | 4.7 6.8| 47| 0.508
Sy 47| 0.508
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Table of hardness of snow
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Tokamachi

1950~1951
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BRI 16 451 H 15 H~FIEH 16 4£4 A5 H

R—10 % M M % o W E  (Rcm)
Kamabuchi Table of hardness of snow Jan.~Apr. in 1941
. HIER ‘ ; “o
! 20| 30| 40, 50| 60| 70, 80| 90100 | 110 lf{?él Fﬁ%gﬁ I‘Zf’j_%ﬁ
AH T~ cm | | , ean G
| cm g/cm3
1 15 | 4.6 6.7]6.0(5.3|4.0]|4.0|—1.7 4.1 70 0.216
20 5.3 15.3[3.3]|2.6|1.2 3.5 50 0.310
25 5.316.0]4.6|5.3]5.3 5.3 50 0.352
30 3.3|6.76.0]|6.0/[6.7]1.9 5.1 58 0.310
£ 15 4.6 | 6.2 5.0 4.8 4.3|3.0[—1.7 57 0.289
2 4 4.0(17.3|16.0]6.0|6.7|6.7 4.5|—3.2[—4.0 3.8 80 0.301
10 8.0 6.0|6.06.06.7|6.7 4.6/ 4.0 1.9 4.0 5.4 100 0.280
15 7.316.0|5.3|6.7{7.3]|8.0 6.0, 4.6|--1.0-—4.0 4.6 99 0.303
20 6.6 | 5.1 6.5|5.1|5.5]| 4.5 4.2 0.4 4.7 80 0.359
24 4.911.5(3.13.7]2.0]|6.3 7.3 0.2|--7.4 2.4 88 0.377
1 5.813.9]1.8|3.8|6.8]|3.6 5.20 2.6 4.2 75 0.395
¥ o !6.1]5.0]|4.8]5.2(58|6.0| 5.3 1.4-2.6/ 0.0 87 | 0.332
3 6 6.5| 5.7 | 4.3 | 4.2 | 6.4 6.5 4.5 2.0/—0.2] 0.6/—2.2] 3.5 110 0.297
11 7.8 16.4|2.0|4.2|6.4]5.7 4.8 3.0/ 2. 4.8 88 0.406
16 4,00.413.9]2.8!6.0]2.7|-2.1 2.5 70 0.430
21 4.9 1 3.2 | 4.6 5.5 4.6 40 0.440
26 2.5 1.5 1.4 1.8 30 0.423
2 2.716.317.2]3.0 4.8 40 0.345
I 15 4,7 13.913.9]|3.9]6.3]5.0 2.4/ 2.5/ 1.3] 0.6|—2.2 63 0.378
4 5 3.8 1.1]3.3 2.7 29 0.421
o 3.8 | 1. 3.3 29 0.421
BHEEFN 17 4£1 A 12 H~FMFEM 17 £3 A 27 H
R—11 & M M 5 o B E (Rcm
Kamabuchi Table of hardness of snow Jan.~Mar. in 1942
wiF ‘ 5 s Ll st
\[ 10 | 20 30|40 50|60 |70 | 80| 90| 100 | 110 | 120 ‘ 130 | 140 ﬁé?n'tgﬁsgeqw’jjg&
AH\! cm | | l G
| | i | cm | g/cm3
1 12 5.6/ 4.3) 7.1| 5.7| 6.4 3.5/ 4.2| 1.5—8.4 3.3 85
15{ 6.1 6.7 6.9 6.2| 4.2/ 5.8/ 2.8{—1.5—6.1]-11.9 1 1.9 100 0.239
200 7.7\ 7.4/ 7.4/ 7.6{ 7.3/ 5.1| 4.4 4.2 2.2--0.3(—1.6|—7.1] X 3.7 130! 0.228
25 7.5 7.3/ 7.3 7.2{ 5.7 5.3 6.2 4.6 5 0.2[—1 l--3.9“—9.5 3.2 122 0.264
31 7.4 7.4 7.5/ 6.3 5.0 4.9 6.6 6.2 4.9 3.6 4.1 3.2--1.9|—3.0 4.4 | 135 0.274
Z iﬁ 6.9 6.6] 7.2 6.6| 5.7/ 4.9 4.8 3.0]—0.6/—2.1 0.5—2.6‘—5.7 -3.0] 114 0.253
2 5 6.7 7.4 7.7/6.55.9 5.3 6.6 6.0 5.1 4.6 3.6 5.9-7.0 x| 4.9| 132] 0.283
SE g 6.7 4] 7.7 6.5 5.9 5.3| 6.6 6.0: 5.1 6/ 3.6 5.9:—-7.0 X 132 0.283
3 11 6.6/ 4.8/ 5.7] 3.0 6.6] 6.7/ 5.7 5 4.20 2.9 4.4 | 5.1 111 ; 0.425
16, 7.4 6.9 4.1 6.1| 5.3] 6.4 6.5 1.5 4.8 5.4 90 l 0. 440
21 7.2{ 5.7| 6.5 6.9 5.7 5.3| 6.9 6.3 70 0.479
27/ 1.8 4.9 0.1 5.6 o | 3.1| 43 0.405
S # 5.8 5.6| 4.1] 5.4 5.9| 6.1 6.4; 3.3 4.5/ 2.9 4.4 | 79 | 0.436
! |




1942~1943
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Table of hardness of snow
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EHEFN 24 4 12 A 21 H~FIgHE 25 £3 A 31 H

R—15 & M s o ®m E (Rcom
Kamabuchi Table of hardness of snow 1949~1950
BER ] 0] w0l w0 50 | 60 ‘ o | s 1 0 | 00| no| I (e
F]El\ cm | : ! L_ | Mean| HS G
| \ ‘ | cm} g/cm3
12 21 6.8 5.5 | | : 62 25 0.30
26 ( 7.0 7.5 ‘ 6.6 ' 0.6, —4.5 x 3.4 42 1 0.240
31'6.7 6.5.5.3 2.2 -0.2 4.1 57 0.233
¥ ¥ 6.8 6.5 6.0 1.4 —2.4 41 0.247
B : i |
I 56.0 5.7 6.0 6.7 ; 0.8 —2.4 3 64 0.261
10 6.6 | 6.0 } 7.0'7.4 6.0 56 2.8 —2.8 . 4.8| 80| 0.244
14 5.8 5.8 7.0 6.9 6.3 5.3 3.3 3.8 -~0.4 b 49| 95 0.237
20 7.15.9 ) 6.2 5.9 47 40 —0.1 N 48| 73 0.344
25 4.4 5.8 6.6 6.3 59 37 3.9 1.3 50 8.7, 8 0.825
30 5.2 7.4 1 6.3 4.9 7.4 7.0 7.5 ‘ 6 ‘ 75 1 0.403
£ #5559 6.1 65 6.4 52 3.9 3.5 0.8 —2.7 79 | 0.300
: | \ ;
2 4.6.6 6.7|5.8 7.7 59 6.6 3.3 —0.3 —4.2 4.2 | 97 ' 0.339
10 5.3 6.4 6.4 5.7 6.4 5.5 5.2 1.7 5.31 80 0.441
14 6.2 16.516.2,6.5 6.1 49 7.4 3.2 i 5.9 80! 0.401
20 6.7 x |63 7.5 7.5 7.4 7.8 3.4 —2.9 —1.1' —3.1 4.0, 112 0.339
24 7.8 6.3,7.6 7.7 6.6 7.3 6.9 52 43 4.0 , 6.4 107  0.319
301 ‘ 7.3 | 6.7 6.9 6.1 6.7 6.7 6.8 53 6.8 2.8 —4.0 53 107 0.288
¥ 6.7 6.5 6.5 6.9 | 6.5 6.4 6.2 3.1 1.0 1.9 —3.6% 7 0.359
! | i r w
6 7.8 7.4|6.9 6.7 6.4 6.9 6.8 8.4 7.4 7.2 97 0.408
11)6.4 6.4 7.6 7.2 6.1 6.0 6.2 2.7 6.4 6.1 . 96 0.377
22 7.0 7.1 6.8 5.6 8.0 6.6 56 7.0 0.9 : 6.1 1 96 0.402
27 | 7.85.8]6.6 6.1 4.8 6.4 52 3.9 : ! | 5.8 76 | 0.385
31.7.3/7.3/5.4°50 4.1 5.4 5.8 59 ' 0.458
o ‘ 7.3/ 6.8 6.7 6.1 59 63 6.0 55 4.9 j ‘; 85  0.406
‘ ! i
: |
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BIREF 25 42 12 HA 25 H~FHEf 26 424 A5 B

R—16 £ W m 5 o B OE (R cm)
Kamabuchi Table of hardness of snow 1950~1951
N E . i !
\itu\'tﬁ: 10| 20/ 30, 40, 50| 60| 70 | 80 | 90 ’ 100 110 | 120 | 130 140 | 150 ﬁﬁnﬁﬁsﬁmﬁﬁg
B H > cm! . | [
b 1 | } y cm | g/cm3
1225 4.7;3.713.51.00.45.3 { * i 3.1 66 | 0.158
30 4.95.94.63.95.12.5-2.6 ‘ | ‘ 3.5 80| 0.235
SE #9 4.84.84.12.52.83.9|—2.6 ‘ | 73| 0.197
i 1 | ‘ ‘
I 617.16.56.35.56.6(2.6—2.2 ‘ 4.6| 79 0.306
10 8.17.67.417.7,6.7/6.4 1.8/—4.9|—7.2 ‘ 4.6| 98| 0.290
15 18.07.4/7.266.17.36.3 6.1 2.6/ 1.5/7.4 ‘ 6.0 102 | 0.271
20 7.817.36.66.7;.75.8 5.3] 3.1 ‘ . 6.3] 88| 0.326
25 7.4%6.86.77.8i6.86.4 5.5 6.6 4.6/1.7/—1.1]—4.1 | | 4.6| 126 | 0.314
30 7.87.26.7]7.86.96.9] 6.5 7.0, 5.25.2 3.9 1.2| | 6.0] 126 | 0.331
S ¥ 07.77.16.806.97.05.7 3.8] 3.9 1.04.8 1.4—1.5 ‘ 103 | 0.307
I ?
2 7.5\8.2!7.5i7.4i8.67.5 8.0 8.1 6.45.4] 5.7 4.3 1.9;-—0.1—6.1 5.4 | 141 | 0.29
9 7.37.18.38.07.76.5 6.9 6.4 6.75.8 5.2 4.7/2.9 1.7-1.6 5.6| 159 | 0.313
14 6.9;6.77.4’6.8'7.07.5 6.5 6.6 6.306.3] 6.5 4.3 3.5—2.4 5.7 | 151 | 0.346
19 l8.57.18.08.08.35.4 6.6 6.8 6.96.9 5.6 6.7 4.0 1.6 0.0 6.2| 155| 0.323
23 (7.36.17.67.7]7.76.4| 7.5 7.4 6.9/6.7 5.6 5.2 1.2 6.4 136 | 0.871
3 17.07.68.18.07.97.6| 7.0 6.8 5.33.0 6.8 | 106 | 0.424
Y o¥y 7.47.17.87.77.9)7.3] 7.1 7.0 6.45.7] 5.7 5.0 2.7 0.2/—2.6 141 | 0.344
i
6 6.2!7.07.97.57.16.8 6.1 8.0 4.7/2.3 6.4 112| 0.372
12 5.58.1)7.36.77.47.1] 6.0 5.6 4.1 o 6.4| 98| 0.422
16 15.76.907.07.26.75.9] 6.1 4.7 1.8 5.8| 88| 0.456
22 7.6!6.16.06.86.55.1 7.3 0.5 ! 5.7 84| 0.377
27 6.0'6.36.47.56.42.4 | 5.8 65| 0.511
31 6.3!6.45.66.13‘1 5.5| 52| 0.481
SEo¥ 6.2i6.86.77.06.25‘5 6.4 4.7 3.5/2.3 83| 0.430
4 58.38.06.214.6 6.8 29| 0.491
¥ ¥ [8.38.06.24.6 29 | 0.491
HERE




I==4
=

=1

R—17 [ 3 B/ 5 o B E (Rcm)

Takanosu Table of hardness of snow Jan.~Mar. in 1941
R N o | MR | T
i 10 20 % | 40 50 ‘ Mean | HS e

HE | em | \ - j L
‘ | [ cm g/cm3
115 5.7 | 5.2 31 | 1.0 | 3.8 36 0.328
20 5.3 4.6 1.2 | 3.7 32 0.284
25 5.3 | 4.6 2.1 | ‘ . 4.0 26 0.262
20 6.6 7.5 3.8 ‘ . 6.0 | 29 0.338
E o 5.7 ’ 5.5 | 2.6 1.0 ‘ 31 0.303
\ ‘
2 4 6.5 | 7.4 2.5 ‘ . 5.5 33 0.339
| | |
9 8.2 | T.5 7.0 —3.1 \ ‘ 4.9 | 41
14 8.0 | 22 | 7.3 1.8 | 0.0 5.0 | 51
| | | |
19 7.5 7.9 6.8 6.2 | 7.1 39
24 7.0 7.:3 6.0 3.8 | 5.9 37 0.414
3 1 X | 6.7 7.6 5.7 “ 6. 33 0.427
o 7.4 | 7.4 | 6. 2.8 | 0.0 | 39 0.397
|
6 7.3 6.8 6.7 3.0 | 6.0 35 0.406
11 6.5 | 7.9 3.5 . 6.0 31
16 6.7 2.2 | | 4.5 15 0.420
Ry 6.8 5.6 | 5.1 3.0 ‘ | ‘ 27 0.412
HiEFn 17 421 A5 A~ZNEf 17 423 F 16 H
R—18 @ B 5 o @B E (R cm)
Takanosu Table of hardness of snow Jan.~Mar. in~1942
~_rE . | T 7 | R .
e 10| 20 30 0 | 50 60 70 R
AH o em | | | G
‘ g/cm3
1 5 4.1 3.8 —3.0 ‘ | 1.6 27 0.141
11 6.5 | 0.6 ‘ ‘ 3.6 21 0.252
16 7.8 5.7 0.8 | —9.1 | 1.2 36
20 5.7 2.7 2.81 —0.1| —7.7| | 6.8 46 0.191
26 5.5 5.3 5.7 41| —0.9| —6.9 g 56 0.104
2 6.1 6.7 6.0 3.5 0.2 4.5 47 0.236
o 5.9 4.1 2.5! —0.4| —2.8| —6.9 J 39 | 0.208
! |
4 7.0 7.8 7.0 7.9 7.4 37 0.319
10 7.7 5.8 73 4.6 8.5 —2.7% 4.4 56 | 0.230
14 5.2 6.8 2.6 4.7 0.7 | —4.4 2.6 63  0.259
19 6.7 7.5 5.5 6.5 4.8 2.1 0.9 4.9 71 0.262
24 5.0 | 5.9 5.7 6.1 5.5 5.6 54 0.339
3 1 7+ 6.8 6.3 | 2.7 3.6 | 6.3 49 | 0.336+
EoE 645 6.8 5.2 6.3 3.6 | —1.7 0.9 | 55 0.302
8 5.1 5.9 8.1 7.5 | ‘ 6.7 37 0.441
11 X 5.8 5.0 0.5 3.7 34 | 0.479
16 1.2 1.2 11 i
EoE 3.2 | 5.9 6.6 | 4.0 27 | 0.453
|

(2

Ei)

'E A B

EIfEFn 16 421 B 15 H~Z0EH 16 43 A 16 §
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ElFEfN 14 42 12 A~ZFAFH 156 Z£4 A

Ks—1 +-HHET B = o # 3 1 (Ks g/em?)
Tokamachi Shearing strength
‘ ks | T - !
\\\\\\\\\ ‘ 10 | 20| 30 ’ 40 | 50 ’ 60 - 70 ’ 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150
B H - 'cm | | o |
| T ! | t ‘ | | [
12 15 | 23 55 23 i . |
20 | 22 s3 | b ! ! .
5 | 3 | | i i | | |
o | 7 | !
¥ 38.3 54.0 23.0% | : ! : |
1 4 i 36 41| 10 | | ! ' ' ‘
o |\ 16 9 3 s s 3 3 o0 o0
14 s 107l 113 1120 85 58 36 26 4 2
19 12| 19| 127 117 14¢] 54/ 79 59 70 24 14 17 11 10} 0
24 | 166 174 184 234] 109 94 164 200 98 88 54 115 46 50 86
30 | 164 2521 253 342 158 198| 160 364/ 248 164 294/ 200 198{ 244 139
SE o 94.20129.7]115.0162.0/100.2 814) 88.4(129.8| 84.0| 69.5(120.7[110.7| 85.0,101.3' 75.0
2 4 | a0 52 355/ 155 nsof 490 314 350 286 302 384 166 124] 244/ 338
60, 215 120/ 275 550 240, 300 365| 300 430 105| 290| 430 166| 172

15 . 185] 390, 185] 245 385 565| 420 516| 336 25¢| 244/ 388 24O‘i 324, 354
19 234 150, 592) 692 372 428! 41 6i 446| 294/ 392 300, 588/ 412 506 456
24 | 430 340, 100, 300| 550, 510, 325 680 270 274 474] 659 394 444, 168

1 426| 276 198] 540| 690 490 695 530 315/ 355| 690 485 464/ 418/ 482
o 307.5[316.0/258.3317.8{454.5453.8411.7/481.2/300.2/334.8|366.2[429.3|344.0350.3/328.3

i

35 | 250 168 190 345 450 5601 600 525| 435 525 555 3200 350 446 276
11| 2800 145 200 220 185 135 360 365 450 365 460 525 366 412 268
15 | 460 300 200 242 340 188 322 187 180 187 86 244 90 184 140
20 | 2290 g 1oy a9 1s7| 239 315 269 11z 151 102 219 10| 121 199
25 | 120 76 300| 650 190 650, 315| 580 185 400| 650 316 386 326/ 340
30 | 196 82 98 820 450 244 352 148 482 167 139 148 81 161 142
S #5  255.8147.8(196.5(321.0300.3336.0378.0344.8/307 .3(298.3(332.0295.3(280.7(275.0227 .5
4 s | 350 451 300 223 205 272 224 112 2u) 203 149 59 n3 252 9%

198 149 221| 498 454 95| 460 575\ 330 482 371) 232 30‘ !

14 35 34 220 154 188 198 20 145 158 52 - ]

18 214 104 142 218 2721 296/ 184 : i

Y ¥ 199.3184.5220.81274.5279.8,365.2274.5/277.7233.01245.3260.0/145.5| 71.5252.0 95.0

P I |
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1939~1940

'i 160 | 170 | 180 | 190 | 200 | 210 i» 220 | 230 | 240 250“ zsoi 270, 280 290 sooi ﬁin%%@' ii?}f'ﬁ%

! ‘
—r o T T m et
{ ‘ ‘ f 1 ! “ 33.7, 31 : 0.188
1 ‘ : | b ‘ ' 37.5, 25 0.295
! ‘ i | f ; ‘ BT 153 0.356
1 1 ‘ Lo ’ 74.00 11} 0.377
| . o : ‘ "o 0.267
| |- k @ | | ! 29.0) 31 0.235
. ‘ o ‘ | | 47 92, 0.4
! ‘ ! . 0.1 105 0.223
0 0 0 0 0 i 1 i 1 ' 49.9] 214 ] 0.181
2 %7 25 9 9 o c' 0 o | 7.2 234, 0.210
54 185\ 97 75| 48 24 33 20 14 14 7 3 O 0l 0 1317 301 | 0.255
26.0/ 74.0] 33.0 26.7 16.0 8.0 16.5 10.0,7.01 7.0, 7.0 3.0 0| 0 0, 166 . 0.210
164 106, 244 128 89 80 7ni 36 14 24 18 56 8| 0 0O | 190.4) 505 0.259
180, 194 199 97/ 8ol 138] 44 20 46 28 7 10 5| 0 168.9 309 ’ 0.239
228 156/ 2540 1310 104 43 76 26| 200 5| 243.1) 257, 0.353
e S 184 161] 64 95 38 30 16 0 i w 301.0] 257 | 0.344
222 234 1894 174 1490 28 21 420 62 26 37 16| 5| O 247.5 290 | 0.315
276/ 140 170, 65l 18 23 1240 91 119 16] 13 10 300.7] 277 | 0.366
287.7/190.7205.8125.5) 84.0 67.8 62.3 40.846.2/16.5(18.823.06.0 | 01 0© 283 | 0.318
310 244 91 s8- 24 6 100 10z 35 25 279.6] 254 | 0.404
o7l 169, 32 22 2 ‘ 254.60 206 | 0.436
156 135 22 0 i 1 ! ; 191.20 190! 0.447
2800 110 76 12 mi | P 625 204 | 0.472
1700 250 8 1 14 | . | 285.7| 204 | .0.469
Co31l 40 200 15 o i 1‘ | | 174.5 1911 0.487
1165.7120.5 41.5/ 19.7! 46.0 6.0‘100.0!102.0"35.025.0 | | 208 | 0.450
23 ‘ i ’ 202.9] 162 | 0.514
o | % 361.1) 137 | 0.489
; | i | | | 141.5 100 | 0.565
| | } | I 2043 75| 0.5%
r 23.0} ’ i ‘ | | i | i i : 118 | 0.524




EIfFFn 15 4F 12 A~FEFM 16 44 A
E7i

Shearing strength

EFr
==

Ks— 2 EeELS i
Tokamachi
. Hi ki
A ﬁ’ - 10 20 30 40 50 60 70 80
- cm
12 15 6
20 6 2 ) 0 [¢]
25 19 22
30 36 20 16 8 1 0]
| 16.8 14.7 8.0/ 4.0 0.5 0]
1 5 56 47 65 19 (0]
10 29 22 15
i5 36 30| 36 18 20 10 ] [¢]
20 63 40 63| 52 49 11 5
25 72 42 94 24 36 7 5 2
30 80 64 103| 90 31 35 24 8
SE i 56.0 | 40.8| 62.7] 40.6 | 27.2| 15.8 | 8.5| 3.3
2 5 84 40 16 84 58 26 13 50
10 54 78 126 86 96 34 48 38
15 78 232 334 48 32 108 38 106
20 54 154 192 87 5 34 64 132
25 70 138 116 56 41 101 50 100
28 38 64 180 140 72 158 50 96
S 63.0 | 117.7] 160.7, 83.5 | 58.2| 76.8 | 43.8 | 87.0
3 5 126 44 140 68 68 75 54 70
10 62 45 60 76 0 64 25 71
15 62 212 172 S 118 56 28
20 48 140 1801 104 64 54 14
25 56 136 116 56 88 2 0]
30 48 160 200 62 72 12
R | 67.0 | 122.8| 144.7) 69.3 | 76.7 | 43.8 | 24.2 | 70.5
4 5 52 180 54 52
10 23 78
Z 37.5 | 129.00 54.0| 52.0

2]

90

124.5

100

43.5

A

B

110

71.2

76

46.0

h

120

23

6.0

(Ks g/cm?)

130

21

36
14
21

178

0

N W

O o —
VWO 0NN
QN 0O W

O N N0 U1
— NS WO
BOVN O 0N

51.9
54.7
99.7
86.3
64.9
92.3

155
161
157
127
147
125
145

171
122
76
75
78
69
96

45
28
37

HEAC ISR

ol
T

£29%



BHIFFN 16 4 12 F ~FHFFN 17 £4 ]

Ks— 3 SR o5 oo # 3  (Ksglom?
Tokamachi Shearing strength 1941~1942
N HE EE i on7 TNl PR .
\L\ 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 ﬁl’;‘] }ﬁ%"é’émi’{%ﬁ
ean| HS
HH ~| cm . . G

| cm | g/cm3

12 16 7 ! I 7.0 13 0.266

31 ¢] ¢ 0, . 0 3 0.076

SE 3| 3.5 0o 0 22| 0.132

1 5 20 22 8 6 6 2| 0 0 | 8.0 86 0.171

10 96 35 52 40 30| 18 6 5 | 35.1 86 0.288

15 156 50 64 41 27 30] 7 3 0 0 O 0 29.8] 124 0.172

20 136 64 64| 206 38 98 68 80, 47 35 50 30| 295 2 3 2 0| 0 0 49.9 195 0.205

25 88 44| 156 28| 1582 196| 142 146 98 55 55 56 60 12 92.0, 148 0.302

S0 132 122 63| 90 22 60 78 70 82 35 17 46 54 36 24 62.1| 155 0.340

S ¥y |101.2] 56.2| 67.8| 68.5| 45.7| 67.3] 50.2| 50.7| 56.8| 31.3| 30.5| 33.0 46.5| 16.7| 13.5 2.0 0 0 0 132 0.248

2 4 86 56 56| 104 €8] 412 1421 290 174 92 27 32 0l 0 109.9| 142 0.384

9 320| 240| 310| 166 82| 170 216] 104| 106| 286 202 76| 160 20 22 15 5 1 2 0 0 119.2) 214 0.287

14 85| 125| 154| 355 520; 525! 474| 238| 172 144] 114 4 10 38 76 65 25 14 5 4 2 3| 143.3] 223 0.294

19 310, 320 70| 190 340 340; 231 265 210 95 350 60 115 115 155 185 120 75 50 20 27 25 166.7| 224 0.344

24 115 110 115 120 180 270, 300| 470l 170/ 225 220 100] 110, 170; 285/ 190 75 185 70 40 11 12} 159.7 225 0.346

1 5 170 47 85 5| 105] 145 50 60| 209 45 115 160 216] 150 70 210, 170 18 7 6 105.0] 215 0.379

S g 1165.2[170.2125.3|170.0|214.2(303.7(251.3]236.2/148.7(174.5[159.7| 64.5| 92.5| 93.2[137.6(105.0| 87.0 83.0 29.0| 14.2] 9.2 13.3 207 0.339

6 118 57 €0 50 95 65 150| 178 77| 180 25 78| 278 245 24| 135 95 24 24 102.9| 190 0.436

11 124 50| 170 120 78| 172 79 47| 107 28 20 95 71 14 38 65 18 76.2| 172 0.449

16 57 15 35 140| 138] 112 112 50 68 30 30, 115 50 40 70.9] 145 0.453

21 112 62 66 1501 102 40 34 82 120 20 40 46 72.8| 124 0.486

26 51 38| 140, 130] 125 111 70| 26 86.3] 83| 0.495

31 115 45 75 125 75 75 85.0, 66 0.501

SE Iy | 95.7] 42.5] 91.0[119.2[102.2] 95.8| 89.0| 76.4] 93.0| 64.5 28.8| 83.5 13.3| 99.7| 31.01100.0| 56.5 24.0] 24.0 130 0.466

4 5 110] 90 95 98.3 32 0.503

ST # | 32 | 0.508

EBE

@ H

B

¥ 28



— 88 — HEERRIBEERE %623
EfgRn 17 48 12 A~FEf 18 s£4 A
Ks—4  +HAT " 5 o #H 3 S Ksglm?)
Tokamachi Shearing strength
N B !
N 10 | 20 | 30 | 40 | S0 | 60 | 70 | 80 | 90 | 100 | 110 120 | 130 | 140
AH > cm :
| |
1226 x| xl x
31 22 1 7 8 6
 #| 22,00 1.0 7.0 8.0 6.0 1 |
15 24/ 250 80 20 32 27 25 13 13 10 9 4 1y o0
10 34 22 154 52 62 104 54 401 64 34| 38 14; o o
15 40 52 164 1100 270, 90 120, 90 66 58 42 19 30 19
20 8 14 210 70 250 450 290 300 370 4 104 50 34 30
25 80| 200/ 150, 350 210 330 220 220 150I 250, 110 54 1200 52
30 6l 130 70| 250 300 160 120 142 170] 150 240 521 130, 34
S #| 82.0] 73.8 133.0 142.0 187.3) 193.5 138.2 134.2 138.8) 89.3 90.5 32.2 52.5/ 22.5
2 4| 400 90 2200 330 330 400 190 235 160| 110 104 130{ 230 54
9| 160] 60, 70| 440, 320f 470 350 300] 260, 260 54 42 17| 58
14, 1700 70| 255 550, 640, 480 400 150, 220 70, 80 40*‘ 70| 190
19| 400 65 37 39 570 700, 2600 270; 250, 170, 250, 125 30| 160
24| 190 80 400 680 520 370 320 350 230 50 80 3 90 230
1| 200 300 240, 370| 300 290 250 330, 130 320 170 120 110 180
SE #3| 253.3| 110.8] 203.7| 409.8! 446.6l 451.7 295.0 272.5| 208.3} 163.3| 123.0 76.7; 91.2]145.3
3 6| 200 120 400 210 650 550 390 380 120 110, 70 40 190 185
11| 350 130 3200 590 330 550 350, 390, 170l 150/ 1 10 180, 170 270
16| 250, 100| 250 720 450 400 30| 140 60 90 30 370 100 20
21| 1700 80l 300 240 250 110 130 130 45 = 50 9 90; 135 17
26| 2000 90 160| 130| 135 1400 90 130, 15 60 35 47| 50| 190
31| 1100 160 330 180 360 180 S0 210, 125 100] 10, 270 24 30
S ¥y 218.3 113.3] 293.3 345.0 362.5! 321.7| 228.3) 230.0' 89.2] 93.3] 44.0 166.2111.5[118.7
4 b 700 100|230 2200 300 130 110, 180 50 50, 50 50} 50, 0
10] 1200 1100 90| 110, 100 170I 190 170, 170, 70, 135 !
15 50 170{ 440, 180 230 o‘ 100 0 |
20| 145|130, 430, 300 290 170 ‘
25 110 75 \
SE #9| 99.0| 117.0) 297.5 202.5 230.0| 117.5 133.3 116.6| 110.0 60.0 92.5 50.0 50.0 ©
! |




E H o R E & ¢ — 89 —

1942~1943
150 | 160 | 170 | 180 | 190 1 200 | 210 | 220 | 230 | 240 | 250 | 260 ﬁﬁn‘%%';s E‘Zi%gg
i i ‘ ‘ em g/cms3
! ‘ 8.8 521 0.314
| ! 52| 0.314
o o 0 \ ‘ 16.6] 175 | 0.204
o ‘ ‘ 44.8] 155 | 0.259
15| o 1[ | 7a.1| 164 | 0.275
22 18 10 0 ! 1 125.8| 185 | 0.290
12 20 0 | 148.7| 170 | 0.333
18| 60 25| 20 9 0 0 0 ; 94.8] 223 | 0.297
11.2/19.6 | 8.8 10.0! 901 0| 0| 0 ! \ 179 | 0.274
78] 74| 25| 15 0 169.7] 195 | 0.349
52/ 78 7 7 0 ‘ 158.1| 194 | 0.376
sof 37 38| 20 o o 187.4) 192 | 0.375
115, 60 30| 30| 10, 5 | ‘, | 178.8) 200 | 0.382
150 42 3| 27| 80| 13| 10 3 184.2] 212 | 0.383
1700 60| 38| 40| 46| €| 37| 20 171.9] 220 | 0.397
107.5| 58.5 | 23.5 | 23.2 | 14.3 | 26.0 | 23.5 | 20.0 202 | 0.378
3 10 | S0 s 4l 13| 8, 2 169.7| 235 | 0.408
62| 40| 33| 31| 100 45| 35| 30| 26| 46| 14 5| 174.1 266| 0.386
230 23| 23| 35| 24! 21 7] 19 ' 160.2| 223 | 0.476
go| 43| 30| 37| 11 10 98.4] 204 | 0.455
250 23 70 15 85.7] 182 | 0.478
40| 45 139.0| 164 | 0.504
43,3 30.7 | 30.6 | 33.6 | 54.3 | 20.0 | 21.7 | 19.0 | 14.0 |46.0 | 14.0| 5.0 212 | 0.446
113.6| 140 | 0.494
[ ; : 130.5 110 | 0.525
| | i 146.3 84| 0.538
‘ ; e 244,20 65| 0.527
I | ! : 92.5| 22| 0.549
' ‘ | 70| 0.519




— 9% — MERRBUIIRRE K625
EIFEfn 18 4 12 A~ZHFf1 19 £4 A
Ks—5 +HEr s ZF o #H B A (Ks g/cm?)
Tokamachi Shearing strength
S~ HEE | | o | l
B E - 10| 20| 30|40 | 50| 60| 70| 80! 90 100 | 110 | 120 | 130 | 140 | 150
o~ cm| i | \
o | | R
12 6 O‘ 0 | \ ‘
1 30l g 3 0o O ! ; i ‘
16 52 43 | | i ' ‘
21 5:, 7 18 i
26 5 3 0 0 T ;
31 2oi 200 220 14 3 | ;
i 18.7]18.0 14.0, 4.7 1.5 3 L
1 5 30i 20 45 20 39 37, 24 sl 2 0 0 ! !
o | 8 8 16 38 52 110 156 100 86 64 36 40 20 25
15 | 40 58 300 2100 2000 160 128 86 158 158 ssi 1y 40 9
20 4oi 47| 254/ 250 200 280 140’ 2201 104 74/ 78 100 48 60 50
25 a4l 82 72 82 340 244 244! 196 222 140| 96 196 230 94 96
30 1soi 250 250 100, 540| 336| 266/ 284/ 180 152 100 245% 180, 140 124
o 52.0 77.5[156.2[116.7[228.5(194.5/159.7|149.0/125.3| 98.0 66.3138.ﬂ103.6i65.6 55.0
z 5 285 245/ 205! 275/ 280 3300 400, 280 220 60| 132 132 150! 58 56
10 110 330 530] 320/ 220 400] 340 260, 180 130| 230/ 235 140 85 50
15 sa 95 370 370 330 3s0| 300 132 136 232 470 210 150 40 132
20 30| 310 250 210 180 3200 350| 480 220 230| 168 336 138 316 140
25 320 300 450| 280 320, 350| 360, 200| 340/ 275 160] 100 150; 154 190
1 420 285 70| 170| 435| 175 1200 205 100| 410| 158] 100, 122, 55 100
I B |203.2260.8312.5270.8294.2320.8311.7259.5|199.3;222.8219.7,185.5!141.7?118.0]111.3
3 6 : 250, 325 480, 160, 305 210 330 150 240 280 150! 88 82 9 85
16 146/ 214 160| soo’ 410 225 2502 335 150 320 415 156: 104 104 55
21 142 185 90, 150 115 135 90/ 185 200 310 38 75 5O 50 SO
26 12| 112 106] 214 156 174/ 146 130 62 72 190 80 130' 78 9%
31 94 70| 116] 94| 112 103 68 68 60| 56 56 36 S8 64} 48
¥ #5 [148.81181.2[190.41223.6/219.6(170.4/176.8(173.6]142.4207.6169.8| 87.0 84.8) 78.4 66.8
4 5 186 1320 2300 96| 128 250, 90 74 168 40 60 751 124; 50, S0
10 210 270/ 300| 336 240, 145 65 94/ 144 130 76| 158 94 82 82
15 186 90 155 276 194 222 182 120, 145 88 45 45 43 40 70
20 2240 123 186] 230 168 184 100 160' 130 145 98 88 100
25 172: 244 258 130 290: 80 ssi 70 370 80 i
30 132 184 134 280 155 90 | i . i
T o 185.0?74.q210.i224.7195.8“61.8 94.6%03.6g91.ﬂ 96.6 69.8 91.5 90.3 39.3 67.3




s HE o R E B H — 91 —
1943~1944

2 160 | 170 | 180 | 190 | 200 | 210 ‘ 220 | 230 | 240 | 250 | 260 | 270 | 280 | l\iﬁ ZERS xt‘?}gg

l‘ | ! cm g/cms3

; ’ ; o 2 0.182

1 ' ‘ 8.2 50 0.170

! ‘ : 40.7 34 0.297

} | F | i 0.0 35  0.334

i ! i ' I 8.8 48 0.253

’ ' " f 15.8 55 0.350

| i o4 0.266

! } \ 20.5 117 0.254

4 ‘ 3 48.0 162 0.25

L) L i 109.1 . 162 0.279

g 15| 7 7 o o o X1 X " ! 91.5 243 0.248

58| 39 1 1 145.6 174 0.328

60| 24 8 I I ! 178.4 193 0.337

52.0 26.0/ 7.5 4.0 o o oi VS 0.286

110 25 14 | ‘ 180.9 189 0.361

o 70 25 23 1l 2 2 I 172.0 225 0.337

75| 110 39, 27! 16 9 4i 3 o o0 | 147.4 254 0.326

92/ 145 270 90 50 94 50 40 30| 3 o o ol 162.2 283 0.324

140, 165 84/ 88 125 125 168 60 25 28| 18| 2| 2| 177.8 282 0.341

82 154 86| 126 160l 180 156] 148] 90 33 16 9 l 154.3 273 0.378

98.2111.5/ 86.3 70.8| 72.4/ 82.0| 76.0 62.8 36.3 16.0] 11.3 3.7 | 1.0 251 0.345

1320 135 150] 192 220i 128 38 13 11i i | | 177.1 245 0.410

116/ 100] 108/ 90/ 31 11 15 40 ’ ' 176.3 ; 230 0.439

s, 250 55 34 25 90 140 i i 104.0 220 0.465

120 56 120 84 50 52 50 10 j : 104.3 230 0.469

78| 54| 94 74 36 18 25 14 ; 65.3 1 233 0.453

100.2] 74.0105.4) 94.8] 72.4] 59.8 53.6, 19.3 11.0 ! 233 0.442

93 100 78] 34] 13 33 : | 100.2 213 0.482

96| 88| 25 ! | 146.7 | 188 0.485

13 , | ; 119.6 165 0.476

I ’ 149.3 ' 134 0.522

| 1 | 173.0 100 0.562

a | ; | 162.3 63 0.556

67.3) 94.0/ 515 34.0/ 13.0 33.02 | i ' 144 0.501
!




— 92 — MEEHBBM RS H625

EHFEFn 19 4 12 A~ZEEf 20 45 A

[N}

Ks—6 BT & = D E7 P 1} Vil (Ks g/cm?)
Tokamachi Shearing strength
HibE | ST 1 i
~_ | 10 . 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 180 | 190
BAH -] cm! l B )
] | | |

11 42i 18' 3 ,

16 451 46‘ 20 28 15 6! 9 0, i |

21 122 58 59 65 46 50 44 26 22 11 7 4 0

26 148! 51 127] 109 107| 126 72 71 56; 24 3 0 l

31! 1151 50, 70 130, 200, 12

56 66, 80 76/ 38 41 53 21 33 12} 12 & 5

122
#9 | 94.4 44.6 5.5 83.0 92.0 76.0 45.3/ 40.8 52.7 37.0 16.0 15.0 26.5 21.0 33.0 12.0 12.0 6.0 5.0

5 } 95; 155 233 195 110, 220 100 155 91
2371 76 165 190

135] 93 80 58 59 55 20 32 31 31

10 155 85 250 256 250 2 )

15 235, 265‘ 490, 435 320 400 345 300 260 2
2.

08| 188 129 1221 127" 1100 100 1200 74 65

1 ‘ ‘ 1
50 175 180 125 165 165 100 160 103 70
i

20 205 365 360 445 495 490 330 450 320 225 265 145 165 275 160 180 170, 200 120

25 | 190 2000 230 530 700 sool 520 640 580 560 400 570, 320| 370, 2000 500 340, 460/ 240

30 | 215/ 220 350 450, 350 330| 230, 430| 770 380 510 400/ 580 350 280, 650 326 292 225
|

b= 5.2

182.5215.0318.8385.2370.8362.8266.8356.“368.5293.0271.&250.7228.3229.3161.7259.&191.3193.312 .

4 ’ 270 320, 500 520 810| 370| 530/ 480 450, 500 610, 600, 340 420 430, 600, 360! 450, 240
9 370| 450, 750, 540, 550| 330; 750, 690 490, 590, 300/ 420| 220/ 560, 500{ 430, 360 250/ 250
14 450 450 640, 520; 400, 500, 710, 410, 420 400, 440 450, 350, 520 760 420 260{ 200 680

19 ' 400, 500, 910 620, 380 320, 600, 750 450 550, 360! 320 430 530, 400 360 150, 300 630

1 420) 870, 550) 690] 280 530 680 500; 520, 360, 700/ 310/ 650 570/ 480 480, 300| 490/ 380
b2 382.0518.0670.0§78.0484.0410.0654.0566.0466.0480.0482.0420.0398.0520.0514.0478.0286.0338.0436.0

6 300, 370 440 690| 260/ 200 490 280 410 310, 220, 500{ 500 550 420, 300/ 470{ 600 300
11 300] 580) 580] 400, 400, 510, 500 480/ 500/ 800, 300 280 670/ 520/ 400i 450| 620{ 400, 300
16 440 480; 500). 350| 800, 600; 550, 600 790, 780, 430; 960| 720! 620, 330 500, 810; 800 330
21 480 660; 700, 550| 5000 750, 710 710, 600, 610 310, 1020 720, 800| 540, 510, 850: 600 340
26 280 430| 520, 530/ 190, 490! 500, 410 400 310, 290, 200 710, 700 490/ 300, 550 480 250
31 200, 430] 510{ 330] 270, 600/ 580 590| 770, 500 230 540 235 200 180/ 340 630/ 150 265
b2 366.7491.7541.7475.0403.3525.0555.0511.7578.3551.7296.7583.3592.5565.0393.3400.0655.0505.0?97.5

5 590i 540, 650, 200{ 210, 630] 510, 380 740 640/ 170, 630; 590 330| 350, 530] 580] 260, 400
10 425 530, 450| 440, 350, 530| 450| 540, 530, 750| 150, 470, 430 350 340/ 400, 400, 200 250
15 370; 5%0| 420, 290, 620; 370; 350 500| 350] 320{ 490! 850, 280| 140 290/ 520, 610 260} 135

20 | 400 580 390 600 330 370 630 515 525 550 285 285 525 360 345 295 190

25 | 160 370, 470, 550 500, 300| 610 510 550 355 210 220, 145

30 i 350 180 420 2101 400 250 320 470

9 [382.5515.0466.7[381.7401.7408.3478.3485.8,539.0523.0261.0491..01394.0236.0331..3436..3.445.01240.0261.7
5| 810 510 360, 420 225

10 ' 6501 170
1 730.0/340.0360.0[420.0225.0




EH2 o @A #H# & B — 93 —

1944~ 1945

250 | 290 | 2ol sy (B sz

200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 300 310 320) 330, 340 350 |360 370 380’ Mean\ g

S | ‘ | HS| G
[ ‘ [ | cm| g/cmd
h ] j | 21.0 50 0.207

| ‘ | ‘ % ' ‘ b 21,1 84 0.211
| ‘ | ‘ o o . 89.5 149 0.217
' L | } 74.5 134" 0.264
i o ol‘ A . 54.0, 235 0.232
.00 d o ‘ E ‘ ! | ' ‘ 130 0.226
44 19 15 3 | i ; | ‘ ‘ 1 ? ! 88.6] 232 0.265
74 62 32 21 20 14 10 2 Oi o ’ | . 1108.4] 307] 0.260
43 47 40 24 20 5 0 O | } | L 175.0( 2620 0.274
110, 83 58 62 40 51‘ 2 % Hl 7o) l b | | 195.1 299 0.282
350, 100| 162 160, 112 162 65 3 33 46 4 ; 3¢| 42‘ 15 9 11| 20  254.9 375 0.281
125 360 298 310 143 95 74 62 110 67 79 46 39 12 8 0 261.9 355 0.309
124.3]111.8/100.8 96.7, 67.0 65.4 36.2 26.2 39.0 30. 040.0:41. 040.513.5 8.5 5.5 2.0 0 305 0.279

| ‘ |

220 400 450, 220 210, 115 137 209 - 99 105 63 w0 s 1 o . 326.0 355 0.319
380 390 214% 206 190’ 1581 160 130 1921 170} 55 851‘ 19; 14i 37" oo ;302.6! 383 0.318
550 630 260 300 180 290 210 160 100 125 120 571 d6 22 3 1l 100 316.6 39| 0.318
490, 320 2201 300 270 370 170i 105 230‘ Hsi 81 62 34 20 27 10 353.5!, ZZ 0.334
310| 340 350 400 350 220, 150 220 105 % 80 s.o1 45: 45\ 3si 30 !‘ 360.0 364 0.377
390.0416.01293. 81285 2 240. :0230.6155. 41168 8 145. 7;171 079.857.829.822.419.4 8.3 0.30 0 ( 380 0.334
160 270| 415 415 260 200 380' 35 115 120100 5 | ’ | | 323.5 314 0.431
500 380 420 300 270 310 190. 260 170 135 130 50 40 20 10 1’ 00 3291870 0.374
| 460 440 470 500 200 400 495 210 145 160 50 SO 30, % o 442,1) 335 0.414
350 490 480 500 290{ 430 160 240 170 165 85 62: 55 37 50 9 | 443.8 342 0.422
240/ 460 420, 265 250 265 1200 105 55 35 45 15|‘ o; " } 1 } i322.0 325 0.442
265 165 250 150 82 345 53 108 19 \ | | | | ‘ 1 328.1] 285 0.479
329.2,367.5409.2355.0225.3325.0233.01176.3 112.3 123.082. .036.431.329. 020.0 5.0 00 329 0.424
510, 270, 370 257 125 270 120 | }' ’ ‘! | ; l'417.4 261, 0.462
4100 465 230 49 ; | | 1 ~ 397.3[ 235) 0.473
150 “ | i ‘ : ] {395.3 208/ 0.487
| | ‘ : i ’ . . 42201174 0.518
1 i ! \ ,‘ ‘ >380.8 139 0.487
| ' | | | 362.5/ 103 0.513
356.71367.5/300.0 153.0125.0270.0/120.0 - : ‘ | : \ | 187 0.493
: | | . ‘465.05 o2 0.573
" L | | . w00 20 0.605
| | ‘ | | ’ | } 41 0.576




— 9% — MEERBRIBII R RE 625

EiEfn 21 48 12 A~ZMEH 22 £4 1

25 67 40 8
70, 75 75 140/ 110 5 38 40 30 175 95 60 10

Ks—7 -+ HET g =5 D £/ 5 (Ks g/cm?)
Tokamachi Shearing strength
\f@im 10 | 20 | 30 } 40 | 50 | 60 | 70 | 80 | 90 100 | 110 | 120 | 130 | 140 | 150
B H | cm {
] T
127 38 | |
11 42 13; lZi 3 | [ |
16 60 55 52 38 18 18] -‘ | | f ‘
21 120 138 75 40 33 28 30 23 17 14 15I 8 g 77
26 185 60 50, 55 60 65 70 50 42, 15 3 16 8
31 85 65 60 80 115/ 83 22 6 3 7 9 11 8
o 82.5 56.0 49.8| 43.2 56.5| 48.5, 40.7 26.3 20.7] 12.0 9.0 11.7 8.0 7.0 7.0
1S 41) 25 25 85 90 125i g0 30 10 30 19 14 12 5 2
10 20, 25 135 80 165 75 20, 20 10 35 10 16 7
15 58 65 45 60| 96 60“ 10 30 41 20 5 6 4
20 65 16g 120, 160, 130, 30 20 26 43 12 95
25 35 65| 65 140 50, 53 4 30 24
30
B

¥ oE 183.8(182.4/225.4

v/ 48.2 70.5 77.5‘110.8106.Bi 58.0 28.7‘ 29.3 26.3I 49.5 48.5| 27.2| 8.2 7.0, 2.0
2 4 108{ 130, 150, 150 180: 75 51 550 40 90 130, 03 43 40 15
9 55/ 90, 160 180 30| 34 35} 60I ]351 65 140 80 32 70 65
14 58 125/ 105 124/ 90, 20 30 35. 300, 30 115 145/ 120} 185/ 160
19 57| 125 30, 180 140 85 60 80, 270, 100; 105 700 115 130, 101
24 60, 165 160 220, 175 77 50’ 40 260[ 160] 140, 250, 275/ 363 215
1 163 100 90 85 50 40) 60: 185 95 95| 120 260, 170 110 SOj
Iy 83.5/122.5/115.8/156.5(110.8! 55.2 40.oi 75.8183.3| 90.0125.0/144.7|125.8{149.7 101.'0
3 6 87 60| 210, 65 90| 21 90i 80? 135 120I 155 110] 110{ 140; 200
11 80| 170| 120 178 160 25| 40 215| 55 65 110 150, 195 280 165
16 88| 175/ 145 260 185 100] 125 1901 1 15’ 50/ 175 205| 195 145 110
21 95| 95 105| 250 36‘ 47) 118 155 223 165 210] 235 230, 155/ 165
26 178/ 165 205 120 50; 50 195 163 60, 100; 110 163 134 120] 125
31 245! 275 225/ 195 65! 16} 1220 213 109i 210, 310] 380f 270; 235 215,
I B 128.8i156.7168.3178.0'97.7 43.2,115.01169.3/116.2118.3/178.3|207.2/189.0[179.2[163.3
4 5 228! 180, 230, 35 80 190f 190 125 51 230, 260 170, 300, 215 190«
10 213] 175 270| 140 22 107| 206 84 80, 280, 250, 180] 150, 208
15 178 198 247I 140 494 170, 182 97 95| 200, 155
20 105 209; 170, 83I 29 60
25 195 150 210: ‘
|

99.5/ 45.0131.8/192.7 102.01I 75.3\236.7i221.7 175.0225.01211.5‘ 190.0r




£ H o R &E & B — 95 —
1946~1947
i 160 | 170 l 180 | 190 | 200 | 210 i 220 | 230 ] 240 | 250 | 260 | 270 | 280 l\fﬁ?} ﬁ}}%@ FEREEE
, I G

: i i . | ' cm g/cm3
. ! 5 : ? | 3.9 25 | 0.120
. | i ‘ ' 17.5 41 | 0.19%
' . L ‘ [ ‘ 40.2 \ 77 0.300
: ; | i ' 37.5 0 154 0.226
| | | s2.2( 137 | 0.299
L . . \ 42,6 128 | 0.331
! | | 94 | 0.271
f ’ | | ' 39.5| 152 | 0.315
i | P ‘ 1 ’ 47.5| 130 | 0.38
| 1 | ] l ! | | | 38.5| 133 | 0.377
| ‘ 1 ' f 79.0 113 0.440
l 46.6 | 129 | 0.405
| ; 66.6 | 147 | 0.384
| 13¢ | 0.380
! 128 o3| | ! ; | 68.8 | 196 | 0.334
48 17 23 8 4 ' | 66.5| 208 | 0.329
80l 35 45 35 15 11 12 8 2 78.5| 255 | 0.306
60 35 42 271 30 30 25 17, 4 4 71.7 | 282 | 0.304

123 173} 80| 125 71| 110 42| S8 35 32 22

17, 8 125.2 286 0.338

170 2000 50 60| 78 69 35 75 100.5 257 | 0.390
82.2 78.o|E 41.8| 42.8] 39.6| 55.0 28.5 39.5 12.0 19.5 13.0 10.5| 8.0 247 0.330
1700 230 97| 65 19} 120 24 ' 109.0 232 0.418
300 165 150 45 20 85 50 7117 6 114.1 255 0.401

240, 205 80| 60| 50, 85 65 25 65

130.8 240 0.428

215| 180 170, 42 29 9 25 134.3 | 221 0.444
50 210, 28] 25/ 11 2 102.9 | 211 0.483
245 325{ 91 17 19 189.1 197 0.476

1203.3/219.2102.7| 42.3| 24.7| 60.2

)
N
(@)

16.0 41.0 6.0, 226 0.439

170.7 | 156 | 0.499
} 168.7 | 132 | 0.491
B 155.5 | 106 | 0.455
| | 109.3 59 0.494
183.3| 26 | 0.499
57.0 : 9 | 0.487




BRRAE 22 4 12 A~ZREH 23 4 A

Ks—8 + HHET m 5 o W ¥ N (Ks g/cm?)
Tokamachi Shearing strength 1947~1948
NBL® | | T T
. 10 20 30 40 50 60 70 80 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 Mean EI?S k -~
AH ™ cm | ' i G
cm | gcmd
1211 o0 o O | 0 26 0.079
21 119 115‘ 105 91 72 48, 46 42 35 21 15 12 9 2 1 1 0 0 40.8] 194 0.187
31 220/ 210 175 160/ 183 119‘ 115 86 42 18 15 5 2, 103.8; 155 0.293
SE # [113.0[108.3) 93.3]125.5127.5/ 83.5 80.5 64.0 38.5 19.5 15.0 8.5 5.5 2.0 1.0, 1.0 0 (] 125 0.217
1 10 150, 290, 330, 250/ 145/ 83 52 13 34/ 105 55 55| 51 33 7 2) 103.6| 161 | 0.305
20 67| 280‘ 300 140| 180 145 70, 70, 115 115‘ 70 60 40 10, 2 110.9; 153 | 0.352
30 240. 260, 310 190, 310] 150, 245 97| 240 230‘ 70 13 4 11 20 1 2 1 133.0; 180 | 0.340
S ¥ 152.3276.7,313.3193.3211.7}126.0,122.3 60.01129.7|150.0, 65.0 42.7| 31.7| 18.3] 9.7 1.5] 2.0 1.0 165 | 0.330
2 9 275 395 1700 265 21 32, 70, 125 225 135 28 60 5 75 29 29 30, 24 18 7 7 0 92.0] 220 | 0.344
19 510, 475 275 315/ 130 60| 198 200/ 140 90, 40 7, 125 70 74 24 75 165.2] 178 0.424
1 276! 318 253 260! 210, 196] 175 260, 125 95 49 68/ 160 77 61 51 20! 2 147.6/ 185 0.420
I ¥ (353.7|396.0232.7|280.0,120.3] 96.0/147.7(195.01163.3/106.7| 39.0| 45.0, 96.7 74.0; 54.7| 34.7| 41.7| 13.0/ 18.0{ 7.0 | 7.0 | O 194 0.392
3 11 445 460! 380 355/ . 215 193] 160 70] 230, 100 30 25 132; 149 40, 28 21 65 115 169.1] 192 0.436
21 190, 400 257| 275] 245 205 175 145 71 50 65/ 107 72, 30 163.4] 142 | 0.455
31 300 185 260/ 300 230, 190, 140, 140, 135 65 85 310 195.0p 120 | 0.470
SE ¥ |311.7|348.3299.0.310.0,230.0196.0/158.3/118.3/145.3; 71.7| 60.0/147.3102.0; 89.5| 40.0; 28.0; 21.0| 65.0;115.0 151 0.452
4 10 300, 210} 175 200 73 ‘ 191.6) 55 0.508
A2 ‘ I ‘ ‘ i ‘ 55 | 0.508
|
| ]

£ S

SRR

£29%



=B o WE KB — 97 —

EiFEFn 16 4£1 0 15 B~FNEF1 16 £4 A5 H

Ks—9 eI B S5 o 3 B f (Ks g/cm?)
Kamabuchi Shearing strength Jan.~Apr. in 1941
=
ﬁﬂhﬁ]“ 10 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 lf,}zi{;j BSR PHARE
AH Cem i ean HS G
| l [ \ & | l i cm g/cm?
|
115 x| 67 40 27, 20 x .‘ { 38.5 70 | 0.216
20 | 36 79 71 39 { | 56.3 50 | 0.310
25 < x| 63 sl 35 | 49.7 50 | 0.352
30 x| x 102} 40! 49 31 ' i o 55.5 58 | 0.310
S x| 36.0 77.8 50.5 37.5 25.5 X ' 57 | 0.289
. ]
2 4 % 45 60 38 I 42 18 15 | 36.4 8o | 0.301
10 90 94 46‘ 28 60 147 29 71‘ oo 53.6 | 100 | 0.280
15 88 85 66\ 47 42 1240 30 41 17 12, 55.2 99 0.303
20 15 34 32 50 145 49 45 32 | 50.3 80 | 0.359
24 83l 36 301 a7 0 2 81 70 13 1 50.2 88 | 0.377
30 B8 18 25 36 38 44 15 ! 37.7 75 | 0.395
S #  66.7] 52.0| 43.2 41.0 65.3 71.3 36.3 35.8 13.7. 11.0; 87 | 0.332
| } | | '
6 91 40 45 50 75 57 52 60‘ 3 63 00 53.3 110 | 0.297
1 200 37 26 29 s7 8d 36 51 32 g ' 419 88 | 0.406
6 55 39: # 821 I | " 52.0 , 70 | 0.430
21 82 18 38 50 ‘ ’ ‘ i 345 | 40 | 0.440
26 . 28 24 41 ‘ 29.3 30 | 0.423
4 2 el 72 128 1 ‘ . 67.8 2 | 0.345
S ¥ 48.5 38.3 53.7 44.2 58.7) 63.3 45.0 55.5 42.5 63.0 0.0 63 | 0.378
o : -
s 51 81 23 L 350 29 | 0.421
SE # 51.0 31.0 23.0; o L 29 | 0.421
| | | | |




BiEF 17 421 A 12 H~FEiEHn 17 483 F 27 H

Ks—10 & M m &5 o #f 3 H (Ks glem?)
Kamabuchi Shearing strength Jan.~Mar. in 1942

o R, 10 J 20 30 40 | 0 | e0 | 70 ‘ 80 | 9 | 100 | 110 | 120 | 130 | 10 | 150 | P9 | SR HEEE

= ‘ cm | : | Mean HS G
cm g/cm?

1 12 74 137 113 148 150 53 53 15 X 92.9 85

15 78 203 140 128 61 35 15 9 0.0 X 74.3 100 0.239
20 160 136 228 101 60 40 33 31 18 X X X X 89.7 130 0.228
25 117 253 188 108 63 54 93 48 46 18 00 00 82.3 122 0.264
31 377 399 444 283 137 208 126 17 16 56 69 68 00 00 157.1 135 0.274
S 161.2 | 225.6 | 222.6 | 153.6 | 94.2 | 78.0| 64.0| 24.0| 20.0| 37.0| 34.5| 34.0 0.0} 0.0 114 0.253
2 5 225 168 190 183 76 78 85 127 139 f . 104 | 53 51 26 00 X 107.5 132 0.283
i 225.0 | 168.0 | 190.0 | 183.0 76.0 78.0 85.0 127.0 | 139.0 | 1064.0 53.0 51.0 26.0 0.0 X 132 0.283
3 11 380 395 101 68 192 268 135 31 33 37 14 150.4 111 0.425
16 310 202 66 44 130 195 52 00 53 116.9 90 0.440
21 213 120 49 79 143 146 59 115.6 70 0.479
27 246 48 59 38 97.8 43 0.405
SE #y | 287.3 | 191.3| 68.8| 57.3 | 155.0 | 203.0 | 82.0-| 15.5| 43.0| 37.0| 14.0 79 0.436

— 86 —

£29%



EllFFn 17 45 12 A 21 H~FWE#0 18 424 A 10 H

Ks—11 & M B OO D o BN (Ks g/cm?)
Kamabuchi Shearing strength 1942~1943

N 10 20| 2| 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180|190|200{210 220'230 ﬁgﬂﬁfsggw'ﬁgg
HH ~ cm | G
’ cm | g/cm3

1221 125 128/ 83 44/ 33 51| 30 70.6| 70| 0.316
26 87| 138) 110 59 58 47 X i 83.2 65 0.353

31| 136 52 53 53 76/ 79 36 40 ' 65.6| 88| 0.328

ML 116.0|106.0; 82.0] 52.0| 55.7 59.0 33.0 40.0 1 74 0.331
1 6| 150 735 40, €8 100, 121 41" 62/ 65 45 28 00 X 67.8] 130 | 0.264
10| 178 103 67 118 57 137 38 114 74 48 25 x 87.2 120 | 0.290

15| 1520 60, 87| 108 127 105 91" 155/ 101 S6 40| 18] o~ 91.4/ 140 | 0.300

20 112 88 58 180 58 243 78[ 282 183 77, 135 37 37 32| 00, 106.7| 150 0.314

25 75 74 211 116] 209 214! 266 136/ 51 180 50, 55 49, 28  CO 114.3] 155 | 0.323

i 30 100, 171 50 334/ 111] 479, 317 114} 300 73 35| 41 75 15 00| % | 147.7) 166 0.306
S ¥y (127.8) 94.8, 85.5(157.3,110.3216.5/138.5,143.8!129.0 79.8| 52.2 29.¢, 53.7| 25.0, 0.0 X 144 0.300
2 14| 230 113 179 3750 268 201] 499 105 290 74l 47| 115| 56| 180 102| 64| 60| L2 58 35 14; 8 10 135.3 232 | 0.301
19| 134 65/ 96 3200 233 394/ 181] 104/ 160 58/ 98 102 48| 134 137 97{ 155 86 45 31| 81 131.9] 209 | 0.321

25 121] 203 99 318 288, 405 451 90, 173 56/ 1690 103 2220 208 125/ 112] 136] 97| 37 30| 15 OO X| 157.2 233 0.350

C} 1 164| 94‘ 91| 253] 313 569 477, 187 293 86 186/ 109 971 245 164| 203| 180 89 43 204 47 186.2] 210 0.379
S #51162.3(118.8115.3316.5/275.5392.3402.0'121.5229.0 68.5(125.0/107.3/105.8/191.8132.0/119.0[132.8|81.0,40.8/29.0:39.3 4.0.10.0 222 0.338
6 144 96 92| 334| 256 231| 570/ 193] 299 62 159 201| 125 286 92| 142 64| 61| 125 74| 17] 13 167.5 222 0.373

11 34/ 126] 118 261| 533 356] 275 142 75 182 78 98| 125 142 40 62 37| 53] 39 00 138.8] 201 0.397

16 73] 131 41 208/ 259! 214 99| 219 50 94 83 79| 100; 129 53] 93| 69! 25| 19 107.1] 190 0.429

2] 44/ 114 100, 332 443 134/ 190 35 67| 106 152/ 86{ 55| 31 32 24/ 13 115.2] 174 | 0.463

26 | 123 108] 341 260 309 81| 478 51| 47| 31 17| 85 139 174] 81 155.0, 148 | 0.486
31 83| 308| 195 485 213/ 235 210 96| 88| 63 167 294 123 196.9| 134 | 0.461
SE 5| 83.5/147.2(147.8|313.3|335.5216.8/303.7(122.7|104. 3| 89.7 109.3140.5/111.2(152.4| 59.6| 80.3 45.846.3|59.737.o17.013.0 178 | 0.429
4 5 84| 49 182 100{ 386 103 261 59 87, 37 57 127.7| 110 | 0.304
10| 108 107| 171 163 120, 33 87 52 9 i ) 94.4/ 92| 0.470

S ¥y | 96.0) 78.0{176.5{131.5253.0; 68.0/174.0; 55.5 48.0 37.0l 57.0 ) 101 0.379

o H B

gl

¥ B



EliEFn 22 47 12 F 15 H~FMEHM 23 SF4 A2 H

Ks—12 % P s o 3 A (Ks g/cm?)
Kamabuchi Shearing strength 1947~1948
ydihla] 0o | 20 | 30 | 40 | so | o | 70 | 80 | 9 | w0 | 110 | 120 | 130 | 140 | 150 I\jﬁ?n R e
HH cm b G
cm gicm3
12 25 156 312 170 148 145 96 38 X X X X X 152.1 110 0.194
YA 156.0 | 312 170.0 | 148.0 | 145.0 96.0 38.0 X X X X 110 0.194
14 2451 357 191| 275, 81| 106 22 x X x | 196.7] 100 | 0.29
14 375 349 285 241 103 310 100 40 X } 237.9 98 0.352
24 217 122 162 171 124 ‘ 128 X X "y 41 i 125.8 100 0.395
I # 279.0 | 276. 246,0 | 229.0 | 136.0 ‘ 181.3 61.0 40.0 41.0 I 41.0 I 99 0.346
2 3 185 141 161 | 127 197 28 19 65 120 47 38 x 103.5 126 0.350
13 202 | 213 157 1 150 206 57 44 95 160 109 50 22 25 114.6 132 0.342
23 227 143 170 | 189 283 34 10 24 79 128 13 46 40 26 100.9 140 0.362
I 204.7 | 165.7 | 162.7 | 155.3 | 228.7 39.7 24.3 61.3 | 123.0 94.7 33.7 34.0 '32.5 26.0 133 0.343
i
3 4 188 228 236 128 117 33 92 128 121 141 87 71 67 | 95 64| 119.7 149 0.355
15 206 197 225 84 114 22 61 54 123 93 25 86 35 8 | 95.2 141 0.412
24 183 156 237 132 108 €0 58 90 82 65 45 1: : 110.5 112 0.396
S 192.3 | 193.7 | 232.7 | 114.7 ! 113.0 38.3 70.3 90.7 | 108.7 99.7 52.3 78.5 51.0 51.5 64.0 134 0.387
4 2 200 181 170 142 73 48 59 76 114 | 118.1 87 425
SEOH 200.0 | 181.0 | 170.0 | 142.0 | 73.0| 48.0| 59.0| 76.0| 114.0 ‘ a7 .425

— 00T —

e

i
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E HE o BR A & B — 101 —

BHEFn 24 £1 A8 H~FMEMn 24 £4 A 13 H

Ks—13 % m B 5 o 8 5 A (Ks g/cm?)
Kamabuchi Shearing strength Jan.~Apr. in 1949
> ‘ .
LR 10 | 20 ‘ 30 | 40 [ 50 . 60 L 70 . 8o | o0 | JPH | BER (PO
AH I cm ‘ } Mean HS G
:r l } ‘al cm g/cm3

18 | 28, 7 X X X 1 ‘ ’ 17.5 | - 60 0.125
3 e 22 0 o 0 0 » L19.5, 65 0.122
19 115 152 129 23 % % 85.4 ‘ 70 0.253
22 | 21| 88| 99 97| 64| 5 % : 95.7 | 75 0.229
28 | 8y 72 & 19! 9% 62 79.0 59 0.323

¥ ¥ | 107.0] 69.2 l 78.0 51.0 ' 40.8 22.3  x . 66 0.211

| ’ | ‘ | ) ’

2 2 | 176 39 94 382 160.3 | 60. | 0.379
7 ‘ 105, 141 16 S x x ;, } 37.8 | 66 0.320
12| 80 18 } 13015 ’ 34 ’ 32.0| 55 0.364
17 2 6 8. 11 x  x ! 1.8 64 | 0.281
22 | 93 22| 67 28| 35 35 45 40 X | 456 80 | 0.310
23 25! 35 10 7l e 7 | L es! e 0.417

S 83.5! 22.3  34.7 76.5 27.7 21.0 45.0 40.0 | L64 -0.345
| | | ‘ f

34 4i| 5 4356 9 20 x L ox ' 245| 84 | 0.354
9 ¥ 2 W 3 [t BERCEEE 24.5 | 78 0.381
14 ’ 28/ 3| 25 } 10 ' 71 54 :‘ } 20.3| 64 0.400
18 | 25 30 39 43 46 8 | ! 31.8 | 65 0.391
24 57, 48 .82 42 11 23 : 32 . 42.1 96 i 0.335
29 } 62l S3| 44 27 33 x| 20 62] 43,0 74 0.394

¥ o#5 | 32.3 28.5 43.8135.5 | 20.8 24.6 26.0 | 62.0 77 0.376

[ S T

4 2 | e a1 | 45| 26| x 20 | " : 37.4| 67 0.382
8 | 37 44, 231 27| 36 X | 33.4 | 60 0.338
3 | 44 30, 20 35 1 | 32.3| 42 | 0.410

¥ 4| 48.7)95.0]29.3 | 29.3 | 36.0 | 20.0 | 56 | 0.377
i i 1 1 ‘ ‘




BTG 25 45 12 F 25 H~ZAEF 26 43 A 31 H

Ks—14 % M M = o #H B H (Ks glem?)
Kamabuchi Shearing strength 1950~1951
MR i ' SEYS [EkeRpml 37 Har
Ay 0 | 20 3 | 40 ‘ so0 | 60 | 70 | 80 9 | 100 | 110 | 120 | 130 | 140 | 150 | 160 Iﬁﬂ’j B R P
. - | : ean| HS <
~] cm | | | G
cm | g/cm3
25 137 32 20 00 00 00 31.5 66 0.158
30 115 28 62 27 20 00 00 00 31.5 80 0.235
¥ | 126.0 30.0 41.0 13.5 100 0.0 0.0 0.0 73 0.197
5 73 128 85 48 53 25 36 00 56.0] 79 0.306
10 117 199 115 62 105 66 00 00 00 - 98 0.290
15 165 256 153 66 46 97 47 00 00 00 83.0| 102 0.271
20 234 160 82 186 142 50 31 36 ! 73.8 88 . 0.326
25 192 197 89 72 273 120 73 45 102 35 00 00 00 | 92.2| 126 0.314
30 152 148 68 139 170 75 52 86 17 25 00 00 77.1 126 0.331
H# | 155.5 | 181.3 98.7 95.5 | 131.5 72.2 39.8 27.8 29.8 20.0 0.0 0.0 0.0 103 0.307 -
4 335 136 92 241 116 105 113 95 38 54 25 00 00 00 95.4| 141 0.296
9 117 207 © 219 149 253 57 121 174 83 76 37 57 30 9 - 00 00 99.3] 159 0.313
14 302 168 ! 100 298 202 162 413 187 143 70 55 00 27 00 00 | 141.8] 151 0.346
19 322 258 269 89 302 331 151 124 120 77 30 39 00 00 00 140.8/ 155 0.323
23 155 98 272 263 225 303 200 175 122 105 65 82 22 160.5 136 0.371
1 155 170 230 118 187 315 157 190 225 60 1 180.7; 106 0.424
# | 231.0 1 172.8 | 197.0 | 193.0 | 214.2 | 212.2 | 192.5 157.5 | 121.8 73.7 42.4 35.6 15.8 2.3 0.0 0.0 141 0.344
263 ‘ I
6 180 197 | 222 170 | 153 210 142 143 00 00 - | 151.0] 112 0.372
12 84 252 264 > 250 218. 155 89 | X . | 185. 3] .
16 253 93 | 263 293 139 225 X 24 | 21 ' : [ | 146.1 88 0.456
27 158 | 200 141|240 23 | i | ; | 181.0 65 0511
Ul 283 380 247 ! 18 ' [ | : ! ! ! . | 234.8 52 1 0.481
# | 192.6 | 243.0 | 227.4  242.3 ' 116.6 | 217.7 | 148.5 | 85.3| 10.5 0.0 | i : 79| 0.455
\ |
o _{ i b I 1 , ’ | |

— 20T —
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=

ZEHE o R E KB OB —103—
BEF 16 £1 A 15 H~FEHM 16 ££3 A6 &
Ks—15 [& # B g5 o #f 39 51 (Ks g/em?)
Takanosu Shearing strength Jan.~Mar. in 1941
~ i"zﬂgl:?—iﬁl - T | i
S 10 l 20 30 40 50 | qIZVI 5 | ﬁg@g ¥ ﬁﬁ%
Ar >l oem T T | | Mean | |
| ’ [ | cm 1 g/cm3
115 | 62 52 39 28 | | 453 | 3 | 0.028
20 ! ‘29 62 81 ! . 57.3 32 0.284
25 | 54 53 72 | | 5917 ] 26 | 0.262
30 55 27 34 i 38.7 29 . 0.338
JE # 1 50.0 48.5 56.5 28.0 | 31 . 0.303
|
2 4 | 40 % x | 49.0 . 33 | 0.339
9 | 59 x X 10 34.5 | 4
14 ‘ 60 X X 39 28 42.3 51
19 85 % x 43 | 64.0 39
24 ’ 61 X x 18! ' 39.4 37 0.414
¥ ¥ | 62.8 X X 57.2 . 28.0 | 40 0.377
' i i
31 55 | x | x ‘ | ss.0 33 0.427
6 X 52 X x 52.0 35 0.406
Ty 55.0 52.0 | L 0.417
‘ L
BfEFN 17 £1 A 11 BH~ZAEf 17 €3 H 11 H
Ks—16 e 3 B S o ft 8 hH (Ks g/cm?)
Takanosu Shearing strength Jan.~1\’1ar..in 1942
—GTE T . e S ;

. 10 ‘ 20 | 30 40 ! 50 60 70 &:fn }’ﬂﬁ o TLysz
= cm : | . Lo 1.6
- B '—— T B i | | cm /C "'l"
Lo 27 36 ! ] 1.5 21 ’ 0.252'

26 | X x €5 66 x x | 65.5 56 | 0.104
2 X 112 20 X x . 66.0 47 | 0.236
¥ o1 | 2.0 74.0  42.5  66.0 | | L4 | 00
i
4| sz 83' 80 x | 3.3 a7 | 0.319
10 | 76 124 | 76 x| X X [ 92.0, 56 0.280
14 \ 69 85 | x 13 X X ‘| 55.7 | 63 0.259
19 | X 141 - x 57 11 X x 69.7 71 0.262
24 | 9 \ 105 | 72 86 211 76 1077, 54 0.339
3 1 k 111 141 72 75 | 62 | ! Lo92.20 49 0.386
¥ o# | 818 | 113.2 75.0 7.8 | 94.7 | 76.0 | 55| 0.302
s | 102 w06 27 55 | 12000 37 | 0.441
1 52 99 | 99 9 . \ | 64.81 34 0.479
W | 77.0 102.5 158.0  32.0 | | ’ 36 | 0.453




— 104 — MEERBPUIFERE £625
EINEFn 18 421 A 5 H~Zug#n 18 423 A 11 H
Ks—17 & 3 B 5 o 5 3 5 Ksglem?d)
Takanosu Shearing strength Jan.~Mar. in 1943
B b5 e r | e v
\_‘ 10 20 30 ' 40 50 60 70 I\X/[IZ j? tﬁ}%@ qz%%
BE | em | , . ean G
| ' cm | g/cmd
1 5 X | 35 21 X X 28.0[ 49 | 0.243
- 10 86 X 17 ’ ¥ 51.5 43 0.256
20 164 x ! 28 12 X 68.0 ' 53 0.281
30 138 X | x| X X X X 138.0| 70 0.391
S ¥ | 120.31 35.0! 22.0 ‘! 12.0 | 54 0.293
2 4 X % o 37 47 X 42.0 . 63 0.333
14 166 x| X X l X X 166.0 ' 61 0.333
20 192, 86 56 X 36 17 X 7.4 69 | 0.417
24 117 | % X | 45 | X x 81.0 68 0.349
3 1 202 1231 17 ) 114 | 101 26 38 | 102.3 65 0.377
oy 169.3 i 104.5 | 86.5 65.3 ' 58.0 | 21.5 33.0 65 0.362
‘ |
6 | 167 182 x ; x X x X | 174.5 | 66 0.332
0| e > x x| =3 % 117.5 ' 63 | 0.424
¥o¥ o 1745 182.0 | | 53.0 | 65 0.403
| i ' |
BiFFn 19 4£1 A 10 H~FHEF 19 4£3 H 26 H
Ks—18 & 24 B I o i 8 h (Ks g/cm?)
Takanosu Shearing strength Jan.~Mar. in 1944 -
S HLEE O LT PO —
\ o | 20 | 30 ’ 90 | 5o | e | 70 | so | g BHR FEEE
B H -] cr | G
i ' cm g/cm3
110 79 59 5 ) x 47.7 | 44 0.291
20 247 X X | X X 24.7 54 0.267
25 258 x X X x 25.8 50 0.320
S ¥y | 194.7 | 59.0| 5.0 49 0.293
2 10 208 X X X X X X 20.8 66 0.292
14 ‘[ 303 212 X X 28 X X 181.0 70 0.284
19 ‘, X 104 62 X X X X X 83.0 78 0.174
24 | 70 X X 37 28 X X X 45.0| 86 0.233
29 | 333 167 23 18 X 24 X X 113.0°] 81 0.346
v ] ‘ 228.5 | 161.0 | 42.5| 27.5| 28.0| 24.0 76 0.266
| .
2 35 X x ! X 35.0 | 40 0.375
E B 1 35.0 ) ’ | 40 0.375




EH o @A ' & & — 105 —
EIFEF1 19 45 12 A6 H~BMEM 20 21 A 25 H
Ks—19 i€ H B s o #it 35 4 (Ks g/cm?)
Takanosu Shearing strength 1944~1945
B 11‘2_]:1_—51‘ N = i = 5|y IAd
R 10 ‘ 2 | 30 | 40| s 6| 70| s | %0 | 100 ﬁfﬁnlfﬂéﬁgﬁ:ﬁ%ﬁ
BH .| cm | \ . ' | | | G
\ \ 1 l 1 I ] l cm | g/cm3
i !

12 6 13 x i | ‘ i 13.00 20 | 0.165
1 0 xlox ‘ \ . 10.0 30 ' 0.160
21 X X1 32 16 X ; 24,00 45  0.209
26 105! 127| X X X 116.0, 49 | 0.216
31 | 90| 60 60 X x X ! ‘ 70.05 58 0.228

T 3y | 54.5 93.5 46.0 16.0 ; | | 40 | 0.19

o | | o

- 20 06 76 38| x| x ! ‘ 84.5{ 64 0.228
10 . x| 102 x| 8| 641 x . x x| 83.7 64 | 0.250
16 x| 173 82 109! 62 x X X % 11065 85 | 0.233
22 1710 154 139k ss a5, 21! x X x| | 97.5 90 ' 0.257
25 . 285 177 137, 48| 57| x . x x X 1348 98 0.249

S #5182.0 142.0 108.5) 67.0 | 57.0 | 21.0 | ! { 80  0.245

o | SR
EHiFfn 20 £ 12 A 31 B~FMEHf 21 £2 A 25 H
Ks—20 [ 3 B &5 o #it 3 A (Ks g/cm?)
Takanosu Shearing strength 1945~1946
WEsm | | [P ——
o2 1 30 | 40 | S0 | 60 . 70 so | 4 ﬁ%}?sgg \Eﬁiﬁfgﬁ
BH _cm | | Y ean G
‘ | | | cm l g/cm3
12 31 5, X 50| % x 53.0 | 46 | 0.257
¥ # | 56.0 50.0 46 | 0.257
| ‘ [ !
; |
115 580 75 x x 48 x| x 60.3 | 69 . 0.255
19 X 44 x % 29 x % x | 3.5 | 8l ) 0.240
¥ # | 58.0 59.5 38.5 I 75| 0.248
| I |
2 25 X X & X X X 32 X X 32.0 ' 75 ’ .0.343
¥ o , 32.0 E l 0.343
|
| | ‘




— 106 — MEABIBRRE %625

EIEFn 14 £ 12 A~ZEHER 15 464 7

Kz—1 + HAET B85 o # B 1 Kzglem?)
Tokamachi Tensile strength
R 10 ?o | 30 | 40 | 50 | 60 | 70 | 80 | 90 ’ o i
2 , 100 | 110 | 120 | 130 | 140 | 150 | 160
AE>|cm l 1 ! ‘ ‘ '
o T
12 15 33 nl‘ 5 |
20 ‘ o} ; :
5| s ' | |
30 | 44 ‘ | | ‘

hya i'éj‘ZO.S‘; 5.5 5.0

! |
— 16! 0o 0
22 11 st o o o o o
14 | 77( 55 116 133 83| 94/ 33 22‘ o 0
19 ]88l 427| 400, 150 227 83| 122 111' 105 50| 50 27’ 27 0 0 O
24 | 41l 2720 233 244 177] 166 427] 372 227 194 155 150 122 144 116 38
30 73’ 4330 466 300 426/ 300{ 83| 194 266 422 377] 311 216 155 144/ 88
o 131.2199.7‘203.3165.4182.6128.6133.0139.8;119.6166.5‘194.0162.7121.7 99.7| 86.7| 42.0

2 4 ‘ 300j 446/ 120] 253] 226/ 406| 686| 546, 306/ 426, 427) 94| 177| 233] 233 238
9 ! 140 126] 260 446] 920, 660 1000] 773 466| 586] 288 433| 294/ 2270 416| 311
15 5000 93: 346, 86| 880 653| 666| 553 3200 640, 306 346 313l 426 400 386
19 222i 127l 55/ 1386 1100 926/ 580| 560, 573 446 473 620| 520 866 706| 640
24 433! 520 200 1293/ 1126/ 900| 1233| 413 680, 813 606 400 646 283 322 344
1 146“ 93]  266] 1480 1006/ 1080, 660 800, 253| 693| 1126] 1186] 926 546/ 606 380
SE ¥ 1290.2234.2.207.8(824.0/606.3770.8/804.2/607.5433.0600.7!537.7/513.2/479. 31430.2/447.2/383.2
3 5 553i 133| 253 253 160| 486| 1240 813| 773| 520| 833| 846| 780 513/ 540 366
11 2000 13 106] 246/ 73| 160| 200 220, 300 320 613 593| 486/ 540, 300! 66
15 372 100| 344 311] 205 216/ 200] 205 138 72| 50 38 44/ 38 100/ 33
21 166f 27} 161 166| 177) 166 116| 94! 144] 94/ 105 55| 61| 138 194 83
25 20 40| 200| 466 226/ 706 86| 526/ 226| 466] 73| 80| 226| 166 293 160
30 80 O 120 273 73] 280 300 113 100| 66| 60| 40 0 26/ 146l 20
2 2

SE ¥ [281.8] 52.20197.3285.8/152.3/335.7|357.0/328.5280.2/236.3289.0,275.31266.22 .2121.3

N
w
[eN
o]
[\S)
[eN
IN)

4 5 73 73] 273] 66| 53 53] 20| 66/ 60 46/ 53 53 8ol 53 146 6
0 666 0O 220, 100| 673] 133 380 133 700/ 100| 233 6
14| 20 133 46| 40 100 60| 66 €0 13 6
18 73 0 26 46 40| 26| 0O . '
W ¥ | 41.5218.0| 86.3| 93.0/ 73.3]203.0| 54.8|168.7| 68.7|250.7| 76.5/143.0| 43.0 53.0146.0, 6.0




T HoOHAEHZE B ' —107 —
1939~1940
170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300 i‘,ﬁf?n gsgéw’g—;gg
. G

i ‘ i i o cmi g/cm3
; 163 31| 0.188

| |
l Oi 251 0.295

i 5. 15| 0.356
i 44.0, 11| 0.377

|
|
l ' 21 | 0.267
|

5.3 31} 0.235
; 4.2l 92| 0.146

| | | | i 61.3 105 | 0.228

o o o o0 o 93.7, 214 | 0.181
3 18 o o o d o o 142.3 254 | 0.210

322 144f 88 83 144/ 100| 55 44 22 5 1 O| O | 01759 301 | 0.255
127.7} 59.0) 34.7. 27.7| 48.0| 50.0] 27.5| 22.0 11.0 5.0’ 16.0f 0| 0 | 0O 166 | 0.210
38l 272 255 2001 1l 155 83 el 33 50‘| 16 0| 0| Of224.7 305| 0.259
216| 304 188 116 183 66 77' ss| 61l 16 11| 11| ol 0{29.3 309! 0.289
483! 488 244 216é 88 133 27 15 O 344,4/ 257 | 0,358
540‘| 240: 186; 80' 93 61 33 55 O 443.5| 257 | 0.344
294 261, 94 27’ 22i 50 172 50, 27, 16| 0 0| O 387.11 290 | 0.315
66/ 213 40 6 20 53 100 33 26 20 13 438.4/ 277 | 0.366
331.2311.3/167.8107.5 eé.sl 86.3! 82.0| 45.0| 24.5] 25.5/ 10.0/ 3.7 | o | © 283 | 0.318
333 4o| 8o 22 o| 105 166 66 O | 395.0 254 | 0.401
‘ nl 22 o s 225.4] 206 | 0.436
1 o o 130.4] 190 | 0.447
44/ 55 5 22‘ 103.7| 204 | 0.472
100 o o 0 206.0| 204 | 0.419
66 o o0 89.6| 191 | 0.487
94.2 19.5 14.2 20.5"  0105.01166.0] 16.0] 0 208 | 0.450
73.4| 162 | 0.514

; 25.7] 137 | 0.489

i i 54.4| 100 | 0.565

? 30.20 75| 0.526

; ] 118 | 0.524

| |




EHEF 16 4E 12 A~FIET 16 4 A

Kz—2 + HHAT m 0z o #H K A (Kzg/em?)
Tokamachi Teunsile strength 1940~1941

T~ bl o= | hva FREYe |EmRps
0 102 3 | 40 | 50| e | 70| 80 | 90| 100! 110 120 130 ] 140 | 150 | 160 | 170 | BHER | SEAEE

A H . Mean HS

cm = | G

cm g/cm?
12 15 16 16.0 19 0.315
20 16 5 5 0 0 5.2 57 0.170
25 11 5 8.0 21 |+ 0.329
30 27 27 27 16 11 11 20.3 60 0.220
B 17.8 12.3| 16.0] 8.0 5.5 11.0 39 0.226
1 5 33 50 22 22 11 27.6 S1 0.327
10 25 11 0 12.0 38 0.399
15 50 22 11 22l 16 16 0 0 17.1 86 0.239
20 66 55 77| 127 83 27 11 63.7 76 0.317
25 50 271 133 88| 77 5 5 o o 0 38.5 105 0.286
30 88 105 116 172 27 61 16 27 0 0 0] 54.7 115 0.332
Ji 52.0 45.0] 56.5| 86.2| 42.8 | 27.3 8.0 9.0 [¢] 6] 0] 79 0.301
2 5 61 66) 22| 144 150 16 22 33 33 61 72 77 55 22 5 11 53.1 155 0.306
10 55 94 55 177 27 72| 111 271 16| 100 55 27 38 27 nt o 55.6 161 0.341
15 72 11 720 166 66| 111 16| 50 116 72 77 94 55 27 0 67.0 157 0.336
20 77 172 222 83 38 94 55 222 138 22 66 33 101.8 127 0.436
25 111 261 222 38 38 83 5 116 72 22 55 27 0 0 75.0 147 0.382
28 61 66 150 38 22 50 27 111} 100 83 61 5 64.5 125 0.456
AV 72.8 | 111.7] 123.8] 107.7| 56.8 | 71.0 | 39.3 93.2| 79.2 | 60.0 | 64.3 | 43.8 | 37.0 | 19.0 5.3 5.5 145 0.371
3 § 55 16 116 72| 33 88 33 138 38 27 27 5 S 0 0 0 0 38.4 171 0.317
10 66 0 44 116 44 44 5 166 66 16 61 0 52.3 122 0.448
15 44 238 122 22 11 55 11 71.9 76 0.464
20 22 111 55 38 11 22 0 37.0 75 0.449
25 50 105 350 83 83 0 6] 95.9 78 0.406
30 33 38 211 16| 61 0 59.8 69 0.459
N 21 45.0 84.7| 149.7| 57.8| 40.5 | 34.8 9.8 | 152.0| 52.0 | 22.0 | 44.0 2.5 5.0 0 0 0 0 96 0.419
4 5 0 11 16 0 6.8 45 0.498
10 16 116 5 45,7 28 0.491
S 8.0 63.5] 10.5 0 37 0.492

— 80T —

W

SR 0

£290%



+HAy
Tokamachi
tf‘:,ﬁmzzv, :Tgﬁ_
10 ; 20 | 30 | 40 ) 50
Ci { . o

16 0 0

16.0 0 0
o 33 5 16 0
22 22 38 66 0
27 6 11 [¢) 0
5 22 33 Ol 66
55| 83 66| 44 11
66 5 33 94 0
29.2 30.2 31.0] 36.7| 12.8
38 50 5 38 5
0, 100 11 5 0
133 83 55| 172 450
77 720 127 44 83
138 16| 88 0 11
166 55 27 50 111
92.0] 63.7( 52.2 51.5/110.0
194 22 o 27 72
22, o 66| 66 16|
44 5 38, 66 66
222 50 Ol 44! 211
88 16 1l 111 61
16, 5 38 77 38
97.7| 16.3| 25.5/ 65.2 77.3

X < X

BIRA 16 45 12 A~FIEH 17 44 A

®5
60 \ 70 80 90 100 | 110
1
0 0l 0
5 0 0
27 0 0 0 0 0
O 88 111 50 5 22
166| 2501 155 144| 144] 144
444, 550 177] 166| 177 11
107.0] 65.5| 73.8| 90.0! 81.5| 44.3
55 15 156 2831 177 0
1337 116| 244, 366 38 33
77| 266 1220 355 244] 105
255/ 88| 66/ 177 200 161
88! 27 38 22 5 11
133 27 11| 133 1220 72
123.5/112.3106.0222.7131.0; 63.7
94, 22| 66 11 166 11
77\ 88 27) 27 5 22
61 55| 0] 27 0 5
27| 133 77 16 94 33
61 11 0
16
56.0 61.8] 34.0, 20.3| 66.3] 17.8

[2)

120

- [$ KN
NO T~ O

N
Nel

N —

=T
N—= OO —

w
w

#

130

DR SENENY
NN NN

N
wW

94
27
94
250
80.2

94

61

60.7,

Tensile strength

(Kz g/cm?)

W
T
140 150 | 160
I
33 o o
5, 0O
51 0
4.3 o 0
0
550 0 16
61| 161 66
88| 222 150
72/ 150 100
166) 316 77
73.7/169.8| 81.8
88| 105 116
33 27 33
5
42.0) 66.0] 74.5

170

36.0

180

!
38
72,
144
54.0

27
38

16.2

38
33
1

17.7) 1.

[eNeoleoNoRd N
o [eReNe]

.3

19.

25.
89.
84.

O Vm—®

69.
55.
115,
84.
56.
93.

62.
32.
38.
78.
44,
31.

h&e;n

WS o1 —

NOOIOODN

I 7.

BT -
HS !
cin | g/cm?
30 0.076
30| 0.076
86 | 0.171
86| 0.288
124 0.172
195 0.205
148 0.302
155 0.340
132 | 0.248
142 0.384
214 | 0.237
223 | 0.29%4
224 | 0.344
225 | 0.346
215 0.379
207 0.339
190 0.436
172 0.449
145 0.453
124 0.486
83 0.495
66 0.501
130 0.466
32 0.503
32| 0.503

©® H =

M

% B ¥

— 60T —



—110— HERREPIIREYE 55625

BAEFD 17 4 12 A~FREf 18 44 A

Kz—4  +HA B 5 o f B A Kzgemd)
Tokamachi Tensile strength
j{E_I:FE? 10 20 30 40 50 60 70 80 ! 90 | 100 ' 1o | 120 ' 130
AH S~ cm | - N | w S
12 31 27 0 16 1 0 i | I
o 27.0 0 16.0 1.0 0 1 ' ‘
15 0 o 16 5 o 271 33 44 50 5 5. 0 o0
10 0 s| 16 11| 55 72l 188 105 72 27 55 5| 0
15 s 11| 133 e 21| 127] e 83 55 105 55 27 aa
20 ! 38 222 44 133 238 138 266 183 111 244‘ 111 94 72
25 133) 50, 55| 344! 277] 361 266 166 194] 155 288 220 105
30 22| 38 66 3220 238 300 355 204 194 211 194 83 94
O 33.0, 54.3| 55.0 163.5| 169.8) 170.8] 212.3 145.8 112.7 124.5 116.0 38.5 52.5
2 4 55 150 177 388] 438 361 316 311, 133 200 111 261 177
83i 61 94 472) 333 394 444| 366] 305 261 44 44 0
14 188, 61 144 438 511 433 327 300, 205 55 66 33 111
19 294  194] 544 427] 2500 2500 233 161 166| 277, 238 150 66
24 277 11 72| 538 483 400| 333 211 294/ 133 55 ol 133
1 222 200 250 272 877 527 472 194 208 309 66 100} 88
SE 5 | 186.5| 112.8] 213.5) 422.5| 398.7| 394.2| 362.5 257.2 224.3| 205.2 105.0, 98.0| 95.8
3 6 344 138 333 472| s27| 333 03| 2270 100 122 38 94 150
11 150 261 200 205 355 166 250 S 72 172 16 516 266
16 138 111 361 533 333 500, 533 2331 55 122 0. 66/ 316
21 61 111 233 127 111 72, 138 166: 27 33 0 166| 238
26 33 83 277|400 344] 444| 138] 38 27, 72 o 83 122
31 38 100, 166{ 194/ 194| 405\ 94 122 33 33 16% 144 1
SE # | 127.3 134.9 261.7! 321.8] 310.7| 320.0| 243.0| 224.5 48.7| 92.3 11.7/ 178.2] 183.8
4 5 55| 94] 150, 144 48s| 1220 22| 271 55 27 27! 83l 222
10 720 122 66 27 111 83 38 22 83 38 16! i
15 72 150, 166] 122|172 150 255 gk l
20 66 166 527] 416/ 100 38 ! 1
25 11 211 I :
T o 55.20 148.6| 227.3 177.3| 217.8 98.3 105.0| 20.0/ 69.0, 32.5 21.5! 83.0| 222.0




5 oA E K B - 11—

1942~1943

140 | 150 | 160 | 170 | 180 | 190 ! 200 | 210 I 220 ! 230 ' 240 | 250 | 260 ﬁi’ijﬂ:ﬁ%@% S’Zi"_zfgf
I | I‘! cm‘[ g/cm?

| 8.8| szi 0.314

52 0.302

o o 0 ) 10.9: 175'; 0.204
o ol 40.7 155, 0.259
271 5 0 76.35 164 | 0.275
44 44| 38 16 0 13.1 185! 0.290
271 o 0 0 "1 143.8 170 | 0.333
271 27| so| 3f .0 5 o o O 120.6] 223 | 0.291
20.8 12.7 | 17.6 | 12.3 o 5.0 0o 0o o0 179 | 0.274
44 50| 33| 33 s 5 171.2 195 | 0.349
271 38| 44 ol 271 o0 150.6 194 0.376
1160 111 144 16 0 6] ! 171.5) 192 | 0.375
88 150 | 94| 66 160 o 0 183.2 200 0.332
127, 105 | 22| 27| 38 s o 0 155.4 212 | 0.383
2610 111 | 33| 44l 33 27 22 229 16 176.4 220 | 0.397
110.5/ 94.2 | 61.7 | 31.0 | 29.8] 6.2 7.3 11.0} 16.0 202;‘ 0.378
61 11| 277 27 6 1 s s o o0 145.5 235% 0.403
55 5 16| 27 55 s 16 1000 5| 271 16 5, 0 | 133.5 266“ 0.326
| 16 16 16! 271 sl 66l 16l 11 160.0l 223 0.476
44/ 50| 22 5 si o o 80.5 204} 0.455
165, &5 8 11 16 133.4 182‘? 0.478
16 33 5 100.6] 164 0.504
58.8) 28.3 | 29.0 | 17.2 | 23.8| 5.3] 21.8| 40.3] 5.3] 13.5/ 16.0/ 5.0 | © 212 | 0.446
27 \ 110.2) 140’ 0.494
61.6) 110 | 0.525

187.3 84 0.538

218.8 65‘ 0.527

111.00 221 0.549

27.0 70| 0.519




-—112— MEESBRBI eSS 625
EfFfn 18 4E 12 A~ZEREA 19 F£4 A
Kz—7% + BT B &5 o # & A (Kz g/gm?)
Tokamachi Tensile strength
NGl = ' l
N 10 ‘ 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160
AH ~ cm| i
i o | | Lol b
2z o6 ) x| | . L I
11 27, 5 5 0 0 i ! |
6 19 27 3y | | | o
21 22 11 0 | |
26 sl s 5 0 9 ’ | ‘ :
31 27 33 44 s 5 ! L
SEoi5  18.0, 16.2) 17.4 1.7 1.7i ‘ | : .
- o L
‘ | r |
Cos o2 e acJ3 22 6l 33 16 5 11 0O 0 |
10 16! 16 16 22 138 150 122 83 271 44 16 16 22| 27 o o
15 40, 931 200 33 150 238l 177, 144|166 166 94 138 44 0 o 0
20 1122 94 94 205 2770 2441 294 277 194 122i 55 66| 88 72 33
25 16| 38 88 105 277| 283 261] 188 183 88 38 77| 55 83 55 55
31 77| 350/ 383 161 444 5220 155 255 222 127 166/ 172 161 111 88 105
SE #5  31.2) 89.2/144.0 72.8212.5250.5‘162.5161.5‘147.7103.2" 72.7' 91.6| 69.6; 61.8 43.0i 38.6-
I | I
2 5 x‘ W xloxl x| x| x| assl s 205’ 183 83} 155 138 881 33.
10| 144 105 527 261 100 233 227, 183 272 1l 255 238 144 127 27 233
15 | 720 55 150 122 250 294 166 38 33 2000 183 88 111 5 33 5
20 ‘ 150i 166‘ 255 177] 222 205 Zléi 472‘ 138] 150, 161] 111 44 22 271 22
25 XX x| X X X xl % X X X X x| 327 5 111
1, x| 3ox| X x| oxl x| X x| x| 400 183 144 @ 1 77
SEo U22.0L08.7310.7186.7190.7244.0203.Q262.0P82.8l41.5236.4140.6h19.6109.5'31.8 80.2
| ‘ ' |
P I \ b \ |
3 6, 83 111 338 83 316 94 261 94 116 122 150 116 38 16 88 6l
16 | 271 2110 166 x| 500 161 2221 116 61 x| x| 188 61 150 38 83
21 | 100 1000 111 172 161 44/ 38 122, 50 100 44 44} 16 27 27] 55
26 | 72 116] 88/ 194 200 183 166 27| 44/ 55 150, 61, 111 55 22 72
31 38 22 27) 66 38 111 185 27 127, 22 133 83 50, 22/ 61 44
A  64.0112.0/146.0/128.8243.0118.6/168.4 77.2’79.6 74.8/119.3 98.4| 55.2| 54.0, 47.2 63.0
! | i
b [ | |
4 5 111 116l 194 222 155 177) 83 66 83 277| 238 83 33 105 77| 2
10 SSI 122 177; 233 161] 127 44 272| 33! 55 33 38 33 55 27, 255
15 ’ 166 5 200! 172! 138] 233 194 138 177 381 127 44 38, 38 66 5
20 : X X x| 172 172/ 183 16 88 33 16, 44! 138 16
25 2720 111 116 177| 1110 155/ 88 38 211 111
30 ' 122 283 155 261 100 127 !
L 145.2"127,.4168.4)206.2139.5167.0 85.0120.4‘107.4 99.4i110.5| 75.8] 30.0] 66.0| 56.7| 94.0~
- |
| L

"ofE:

)

X ED BRI O 7o b R



= " o B AHE B B —113—
1943~1944
| I - FEEE Y ) =14 =
| 170 180 | 190 | 200 | 210 220 | 230 240 250 250 270 280 qi,[ = l e T |
I i Mean HS G
! e — —
| ; I [ cm g/cm?
‘ 11.0 | 25 0.182
7.4 | 50 0.170
25.3 ’ 34 0.297
! . 11.0 . 35 0.334
| ‘ 5.0 48 0.253
1 1 | 2.8 | s 0.350
| : l : | L4 0.266
| | ‘ . |
‘ 1 24.9 117 0.254
| ; . 447 162 0.256
| 1 105.2 162 0.279
122 5 o 0 0 0 0 \ 95.3 243 0.248
33 ! ! ! ‘ 113.1 174 0.323
1 5 .0 | ‘ ! 185.0 192 0.337
| 18.3 13.5 2.5 o{ o o 0 © \‘ 175 0.286
|
‘ | ‘ |
27 22 11 i ‘ } ‘ } 131.9 189 0.351
6 220 ) o o o . | 142.3 225 0.337
5 27 11 o0 o ¢ © 0 o | 74.1 254 0.326
72 2000 22 38 27 44 11 5 0 0 0 O 105.6 | 283 0.324
183, 16/ 100 66‘ 100 88 27“ 271 11 0 0 '\ o 70.7 } 282 0.341
55 105 127 411‘ 177 88 127/ 72 22 O 0O ! 119.8 273 0.378
£ 59.7 65.3 46.0/103.0' 60.¢& 44.0041.326.0806 0 0 | © 251 0.345
o | ] o
27 150 138/ 183 122 33‘ 0 0 ‘ \ C114.4 245 0.410
27 66 38 270 5 5 6l ‘ | ©107.9 230 0.439
38 33 16 5 e | ! 61.7‘ 220 0.465
27 83 38 22 27 38 33 4, 81.9 230 0.469
3 55 58 22 27, 38l o ; 55.0 233 0.463
31.41 77,41 57.0) 51.8 39.4 31.4‘l 24.8 0 | ; 232 0.449
l \ ‘; : u ‘ ‘.
61 50| 44| 22, 16 : 106.4 213 0.482
55 16‘ ' } | | ! 99.5 188 | 0.485
| ’ , 111.2 165 0.476
| ‘ i . : | © 87.8 134 0.522
! ‘ 4 i ( ! | i 139.0 100 | 0.562
‘ | | i | , ; 174.7 63 ' 0.556
53.C 33.0 44.0] 22.0, 16.0 ‘ ‘ | I 144 0.501
| ‘ : | | ' !
| o ! t |
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e 2 : B
i : ] -]
=5 3 ]
B 5 R
Hem )
. 4
A H (Date) HH (Date)
F—1 +HNT EEFD 14~15 48 F—2 THAT  HEFn 156~16 &
Tokamachi (1938~1940) Tokamachi (1940~1941)
360
200
P 100 f————
=t
=
Hcm e
12

A H (Date) A H (Date)

F—3  HWT  [Ef 16~17 4 F—a4  -HET  WEfn 17~18 4
Tokamachi (1941~1942) ['6kamachi (1942~1943)
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i 4 & o
& - % R
Hcm = Hcm
A H (Date) AH (Date)
F—9 +HET HEFn 22~23 4 F—10 HE HEfn 23~24 4
‘Tokamachi (1947 ~1948) Tokamachi (1948~1949)
200 f————— 200 ‘
00— | "= : " K 100
B =
@ aa . . o e - ﬁg
Hcm S TS B e D B Hcm ¢
A H (Date) A H (Date)
F—11 +HRBT HEFN 24~25 48 F—12 + HHET WA A 25~26 4R

Tokamachi (1949~1950) Todkamachi (1950~1951)

— 91T —
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=
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200

100 00

G

yo *r.

+ v
‘e

¥+

0 N F:f‘]
12 |
A H (Date) JTH (Date)
F—13  HWNT  FEF 26~27 4F F—14 & M WEFI164FE 1 FI~4 F
Tokamachi (1951~1952) Kamabuchi (Jan.~Apr. in 1941)

B o E

H 2

&7‘%
Hcem
2 | _
AH (Date) AH (Date)
F—15 & I IEFn 16 48 F—16 2 ¥  WgFn 17~18 4
Kamabuchi (1942) Kamabuchi (1942~1943)
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% Hcm
AH (Date)
F—17 ° & ®  WEFn 20~21 4f
Kamabuchi (1946~1947)
B 12
Hem Hcm
HAH (Date)
F—19 K EFN 24 4
Kamabuchi (1949)
200
T
123
Hcm

TH (Date)
F—21  Z& W W% 25~26 4f
Kamabuchi (1950~1951)

AH (Date)
F—18 Z K  WRFn 22~28 4F
Kuamabu:chi (1947~1948)

AH (Date)
F—20 2 4  §@gn 24~25 &
Kamabuchi (1249~1950)

20k
100
ofr
=3
.(‘177"5
Hem v
TH (Date)
F—22 E R 27 4R
Kamabuchi (1952)
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it

=
Hcm

Hcm

100

HY (Date)
F—23 [ iEFn 16 4
"I'akanosu (1941)

A H (Date)
F—-25 [l B4 AF 18 45
Takanosu (1943)

A H (Date)
F—27 [ B g 19~20 4
Takanosa (1944~1945)

e fF———
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