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3 120 133 99 131 120 35 87 109 44 97

4 70 84 (50)* 81 95 73 60 33 (6 (68)

5 109 9% 40 52 7 46 89 81  (125)% (82)

6 198 106 121 129 74 194 162 125 78 132

7 248 256 448 303 143 133 200 243 380 262

8 143 115 230 316 131 223 100 109 173 171

9 150 115 452 153 126 101 133 46 307 176

10 94 66 130 131 9 173 9% 157 29 108

11 145 21 77 72 97 125 51 93 101 89

12 189 88 249 129 182 185 136 135 126 158
A 3+ | 1855 1303  (2259) 1685 1448 1576 1286 1511  (1682) | (1645)
HH(5~11) | 1087 1498 1156 764 995 831 854  (1193) | (1020)

& IRoBEEDbIEE.
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~1,900mm SHLIN, HRDONTHEI LMD b, i, 2RI EED, ABRHOME IS
K&EB0RLEDAMBTHSY, &1, 1[KE 4 KOFh LMII50° T Hitd H 2 2o iBAhsiE L L FT
b, MEOECHIK D TE 5700, TROX D TN b, Lid-T, 2O
TR, BREZELEEYLF3h, HAETRMEYEH LD, FEDLIBRCIAEFELNS
DEEZLNG,

—%. AFHOWKLWEEIHFELTHL L, MHOLO2RELXTIUFELD 07K
6 X, TEOXIIC1IAZMLTHFHMO LIBOWESEDL LTOIERTRIELEL LTS, 74H
S, MEQLLTUVIEITIE, SR MONBICX - TRAMUES NS D EEZ L3180,

6) LD

FIORFETHEG L, 19655 6 A ETIRBASNIEED S, KTHILOBEREERPETELLLED
Thd. CORTHPHEIIT, KUMBRKS EORFHT, 41XH83%, 3K, 2K, 6 EMNLiiEhs9
%, 32%, 3LBOMULIE~THY, 1K, 5KIEZNEN3%, 8 LIWITDHOMAITE-T 5.

THEHAMIZAZE, HEOEZW 2 KIZE i) 5 IR END 20 1 L FN T4 L2 (B0, 1),

\=~

# 10, EHIX 'i:'”@lfi@ g LR i‘ 0):!:%(

A e wm e w | wmomﬁ 5 4%
BB I T ‘
OB &EGD | B E CeEan (%)

e MR (m®) 75.6 315, 648 — — )

B W 1 (m) 44.7 6,754 30.0 4,560 67

1 Ao L (m) 148, 2 16,523 10,0 1,120 7
L] #® @ 9,535 50 4,768 50

& & 348, 500 10, 448 5

e 0 M A (m?) 49,0 238,105 — - 0
oM % B (m?) 29.8 55, 295 29.8 53, 295 100

2 & m I (m) 166.5 39, 980 129.0 a2, 478 86
42 FYHL (m) 338.5 14,894 169.0 | 7,436 | 50

it B @) 30,988 79 . 24,481 79

= 2 1 377,262 119, 690 32

s M I (m) 59.0 10,948 25.5 6,945 63

3 142 FIHI (m) 157,5 6,930 315 1,385 20
i F ) 23,689 €9 16,345 69

& &t L 41,567 24,676 59

£ #F T (m) 685.0 9,952 343.0 | 5,145 52

4 i1 # (% 19, 148 100 19,148 100
& & 29, 100 24,295 83

b N S €)) 140.2 20,762 - — | o

5 it S ‘ 5,568 6 2,561 46
& Bl 30,330 | 2, 561 8

45 FIBHIT (m) 137.5 6,050 | — - 0

6 il & 5,529 54 3,539 54
& Fal | 11,579 3,539 31
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1L & oM T o W Oo#H K OB’

& E 3 1 & 9 3t

X Ty | (m %) m & (m) @)
45 1 2 24 53 25 56

2 103 38 36 39 38 77 75

3 49 10 20 10 l 20 20 £1

5t 197 9 | 2 73 l 37 122 62

BRI IROLEBITETREHL, hBTIBMCEE L. 2 RTHERIOTNICH 25EM

2BRBUEINTVEREH M, XSICEDOTIICH 2 2 BEARIO LMOWIHIIEEA LSBT /03
AL, 3XOKMI LEOEME FTEROLHAEES 5V LHLA(BIN2, 13, 14), ZhoDB
HEEANIROMERE CHT 2HETADLERIDELDT, Y- 2E8EHIDTLLE 1 EM6%, 2K
275%, SEPUBTH B, T1HL, HMOBEMBERNIROLZVIRME SEEREL, WEEMS
1mP FOBHICHIEHIWESNECEMBPRVEITHS.

AFI WK« 4 2 FYBLEEOPEMIERERIDE0D, BEALBERIZET S TLES
THRINBORELEHEOEMLTO S (BRI, 15, 16), 272 KO&H L ERAEOMCHETL
FOHELL 1 XO 607 E 2MBEICHE L AR T2 e s NS 5 1o, SEEHE I o0TE, F
HBOX DT, FEHOWREHNENBICRERRIBEX L H50BLET, LZHBREDSV 2R E4RIEBK
EIRHOERLTV S,

7) Lkl R & Elzh R

BLREADE L TRILBRD K SV IGESNIMNTH 5 LRI ETHE. HilROMTRE
LTHEOBMRE, HiitWhh, ERKORELEEZRALTINONADTH B4, Kt &L Lizo
WTRASBERSE NI 1, £, BUBRROMYMEHIRICHEHMET, REBOEVHELTH
RTRECYOMEEMKI S0, LUHOBSEEARNEIZEELTS, 20KR, o LET EDRBLZ
RERDBZTLEBCTLLIMISH D, LAKOT, MEREEHBLUBRLOMRICOVTRIISHTH
WA, LRI OWT2ED LD 2, 308045 TE 3.

1) #HYLIWLEOBHE, LN L THRETH 24, EHIEHEINP T,

@ ARBLEAEIEL DL (#3 OBUEITHADRHEAZ > TORY) 25, HWEICH LTI
Jid 730 VAN

(3) Hufidp S LT AWM TIEIA R OBIMENTE D, TWIRkicEZ2 o 28T 3BENMMNE 5
DT, HEEMCTRETHAS.

@) IR TRBMIROBEALNY, BEMEL, TRL0BNENILY 5 TEARBKET Ldh
 EARDEFIHDIE,

8 £ %

RERBHO X S UEILHE TR, MEALHROEA, BEMNYA FRIZL - THBEODS LWL E
SHEMBIRE NG, TXZIOIYNRMIE L MSKLiNHEET 200, LFHOBEOBHIZHT
IPIC 20em PIAT, LEBICHS 2MSBBORERIIETICLOBV T Ehbipofce LIEM-T, ZOX
HREHTE, MEOBHICL > THRAINPTVEELNZFEMLTS, ThREKELHELZTS
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CEBENEITH B, 122L, MELEICZOD, LEXONEHIRIERET 5 & 20%ME K, Fid
BHOREEAMBLIEIBLIOT, 208 HNCERT 2 IEE NS 5.

—37, SHEEYOTAEMSOBEMNECEEY, HBECLORTIE, BEMZRV LT
BT AEBMIMmA AL, Al 2RTIIHEGHICE 3T ROz X - TlLlges, S8
T ERR L RIS R, BEIICESEOMAARIFEIANIC T T, B EAERBUGITVREBIZETHM
HENf, ZIVSHATE, GEHLELELSHETELZLEND S,

KMEOLBHEROAEMHL, BXTM 2 FYBIOWBLILND -0, HECHANATS 272D
FHHESSE L, BEAEHHBR LT LE -2, 2ORMM LA L L, CROOTHIZLBHUEBRED
FHMEFTERONIHIRBRC NI, Lid-T, 2OXD SEEFHE TR, BEgn e Ra L2
WL, BIOBWEH D OHUEBERTORTELETSH S LEL NS, L L, B0 LEI®
RIETH - T, B SERRINDF IO IR 7 R DAICFE » THRBRBNIZHA LT & T AR08
DT, DRI EHHTHMELEZSNS,

BIEEIZH 55 IEMETREE00ecmU EOZEZEOTTOMEENL CERL, Tl
BHAOLB L E LBDTHEY, BHFZRFOXITHS., AKHLLBEDE IARBEI N TL R
Vo BT, WMEOBIICK > THEEN, $50RAMODEHETTIMREBEO 2 SICRO TG
FAMNEFEINTHNIOTE L, HHOLERAZ LSRR EEIERICILIDT, ZOACOVT
BHEERCT 2 SR AR H S

V BERTIEOMRER

1. B oK

DL TRE D BRI LIS S N 13 S e 3 K20 o 13 2 KERBHE TIT IS b A s R FHE K < L
PAEKiZH A & Fil e D LTR b DT, £DNIEHERK 200m 0725 X3 1B L. KK
REAMBFEXO T T ons (K18, BHIT. ZORMBLNNC R FEMNTH - AT TRLIZ
®, BEIEIESREDHORET, ERKEGLLTOHEER TV 5,
ZPOTEEHTRMIZ10°C NA T, BURBRO 1~2 )itk 2 &Rz -1 ~-2°CKHA, )
PKE 200mm, F{EZZ 120cmAATH B TEORTOMAGI2H M), #ER 4 e, \BERE
121308, HEIZBEOFEAMIZ 170cm TH 5 (H12), CH>DOHEL oRSRET 5L, FHAHLE
Hiebg 2REWBEBHHEOD T EATE S,

2. {ERBISEEORE

DR B JF %

C ORI BM THORBOZAELTSOT, ERMOMIBTEI. - FEHT 5 1 RIEE LT
FEOBHICHT A LIFMORBEEZB-THRHLEIETEHDTH2H, FTRYICHIIZONT
BRETE o1,
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BIOWIZHEIZ-T, 1961~62F 4 S5AHMTORERHE BERHEOAALMRL, =4 I
BIDIL & EOBEHAMOMEBEIT X MA 12w, 61~62F4, 62~63F&12, M hRiz rTrsEac

M ZHENHERE Ui, DDTE2FICHLAMILL, 63~64/F4&, 64~65FRICHTL LOSELHAE L
foe L THD, BTHRNBZ IS, HABEHROIELAS L SN REO L < T2 - 2885,

MLOBWBSES 2 560MERHOEI DL LT, £, ML LONEWELENTLHHEDEE
BHEDR DY, BILOYMREERNDEMBTE LMot T O TR ICIINE HiEE
WRLUTRBEMET 22 &2 Lic. LEdioT, RIROISEREIAI { S4B TN, THAOREZ
DT 2 WEIRIZEUN T YD, W1HTHERY A THBOMIERRECEET S,

L@, Mo L3z, 1KoK & SAWELEm, T %20m, FHEGEHFZTN30°% 35°, 40°.
4$5°DAFMTH B 3B WD NI &N - TR U 22001, 30°, 35°FfhiioREIEE LTLET
H 35 40°, HOFRTIIRENRBLT B,

HIOHIRLENT 272000 IR CSRMTI 2 - 285 08, NSoWHEPHEEDIE
HELIPEDELEITH A,

W
—~x \@Jﬁeﬁﬁtlz N
X
x X @ 4 A
X x Bl &
tagl 200M
A o o S, ?o‘ @ik
35°
SN P I N
X 180
NN %
2 E on X
o I, 170
IS T S S T |
OMBOBBEIE KH) 0 WSHWINE x ABH — W8T
& 18, #EEEWLCH RS
fa 12 FBWICET 2LFORET (LESBERKRMBIEED
. & L C) I AR | BRKdiE %kau'l B3 l B E # (em)
CoE m| R E | % | @ [mm)| (M) (mis) | K
2 40 | —2.4 0.6 16 | 27 27 1.1 38 145
1 1.1 -5.2 -2.0 16 | 249 27 1.2 3 224
2 1.8 -5.3 —-1.5 21 188 24 1.3 136 261
3 5.1 —3.1 1.7 34 167 22 1.4 118 230
4 129 1.3 8.1 43 159 16 1.6 43 166
7 SERIAERRTHE (1938~1064),
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FMEEZO VTR, MIBKFRT 51, (LIER « Sihliodey . DFWTHE L. T2, @S
TR ARETHB D « BE - HEICOHTHEL I,

OB, MERNICKE LA RROBINCX > TIE L. REKOBIIZ 74 Y—A2@AL T LiT
ZEXN, BHRIND (819, BHR18—A). RERERI LA, ISITRT 50, #hiio Lim
SEHECLTRIM T 57 EZATH D HIhORRITHMIT X HHEDOHA, RENBD 7 ) -7
EBW - THEMT HRAMNSBDT, AKRDEHIZ, MEDBHAIZLT v /L 2BEL, TOiE%E
AROZ OB HLFAEWN L (BR18—B). 2AFNCOh BN EOHRICIL L, 14
FW2N L TOWED L 10ecm NS ¥, ARRIEOHIEEI R L+ E# i ohs,

DEIZ, MITHIOMHOKRBEWEHICE, AFED B BTN 1) 72 2 WORERNET
Ik - Tl L7c (1%120, B9, 20).

ARMIBT U LRBR 7 e v 2 2 ER L2 0T, HEDHEIVNEVANIZ, HEE—BEY
LCHGD TSN 3 MO XIZ 1B EE N L. T LOs34fEed 1 mT, EEIZ30°H
T T200cm, 35 % TL6vem, 40°FET120cm, 45°FhEiT0cmTH 5 (K21, E142l), L EoSE
BAKEFIORD F s 2 MOMEHIC X > THEL (1422), HIEDSHHIRE 3 — A Efick-
THE L7 (1K23).

2) OB OE R

A) Kt =

196LHELIH D 4 AN D A A 24177 Lice 2D B, WBDII61~62EL & KB D62~GHEL
DF U OFGH L (B OFE

A TIE T L - 0 A1 KI8T zy
= 7 42 207 A ! [" 30 -'l i
H5. Eek-Thhzd kg, Hil —1— 2

OFHEIARMBIL L > Tl ohiz

P4 Bicostt

WAsD, BUSEERWICE, M sz
40° PIFOWTNOMET FHL D

NEESE B, 457 FHETR - =,
BICRAT AR SN B, R FEOLUIr MR Gy

BEHOTR A/ — o0 — L DEHKIT
£350THAS.
O E L X 2 HEO NP LE
DELDITDNT, 196244 F 3 1iciF
LOBERfT3 - iR 4o & B
DTH2., MEEB LRSS KRS
Fhil & bl B Sl Fiiciyd - T
Whnd a4 TOHERERANIZES
BERELAMMAMA SN, L
U, RUSSEERAHTIOM B T/hS K19, MZOBBIEL BT cm)

@A bENT

{35EME, BIE—EH0. 39~0.41
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nlureews || [ o L.t </ H (HLE cm)
I[T7-raas | Jie e

20 WZFOBWHILENEEN (HEH
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L=92, im0
160, 200

B 22, BT LlolENERS (BEH 2883
Fy, B em)
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1. @ O#& ¥ M W o
4 1952 3 %)
g S (cm) (%)
Bl @ | % x| s | 40 1 450 | f.g" 3s° | a0 1 45°
E 65 66 | 67 54 100 102 103 | 83
1 &4 76 80 88 79 100 105 116 104
| 124 138 ’ 146 134 | 100 111 118 108
I 134 138 14 | 129 | 100 103 110 S6
2 £ 124 128 138 123 100 103 111 99
T 164 181 185 | 166 100 110 113 101
i
t | 151 162 161 138 100 107 107 91
3 i 142 147 148 121 100 104 104 85
T 139 135 | 136 101 100 7 98 73
PR 106 82 76 | 43 100 77 72 21
h 39 ‘
< FHIRBS A ORRENEE
300
©m T T L T 1 T
cesessenenen |x';s6] -*—er-’f
62~63
eeecsensnre 63,,@4
i 200 E
%
3§ 100~ -
(0]
A
24 B FZ O OKME D
£ #M EH O T W B o B F
(1962. 4. 3 I®E)
Kt &5 BN @ (cm) £t % K (mm) % B (g/cmd)
m— 2 1 T
w \Q 35° 40° I 45° 35° ‘ 40° 45° 3s° 40° | 45°
— T
53 Lk B 96 31 65 a78 | 342 237 0.39 | 0.38 0.36
+ H 103 94 (62)* 400 374 (241) | 0.39 0.40 | (0.39)
bl g 5 107 97 81 430 405 324 0.40 | 0.41 0. 40
F 9 102 100 92 400 399 355 0.39 | 0.40 | 0.39
5 T e 111 112 146 460 453 585 0.41 | 0.40 .20
E b 104 99 89 414 395 348 0.39 | 0.40 | 0.39
SEHLC R B (%) 93 88 79 85 ' 81 72 91 93 91

e (

) FEER AL L,
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ML M E R K E

(cm) %)
E 1@\ 30° | 3s° 40° 45° oo 30° 35° 40° : 15°
l} I
5 6 | e 68 65 100 110 100 99 94
117 126 125 126 120 100 108 107 108 . 103
184 212 208 208 202 100 115 | 113 113 110
179 204 200 196 184 100 s | 112 1i0 103
176 150 191 186 172 100 108 109 106 98
206 218 217 | 211 194 100 106 105 102 94
217 X X X X 100 x X X X
187 175 195 188 157 100 94 104 101 84
148 137 135 120 8 | 100 93 91 8: 56
100
47 |
! —
200 T L 7 T
«my
HEE
AAA
L&
I A A A a
w( SRES
8 —PK &
100 == =
] <
£ 4 .o
Al
R sof Y B - = [ ae
¥ - A‘A A cet
0 ] :.'...7 = - e aesl
. 0 0% i9
’ A B
B2 & H K (EH, 1961~62FX)
(2c5mc; T LI T T
ailw B
Z200 fAALEVE -
L EWE
5ol .
++
z £
100 K . .
A
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AL AR cor
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LA A A %
50 = e M
L A A o.o
Xl |4 4] e
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S{Z_

Hi

%)

- it GLTE Ay B B mlau gk s
4L 1962 1963 1964 1965
7 \\i ) Fohe P =l I ’_
i it S v B R P S BE [ 8% % &F | MEBAR | & E /T E|MEKE | & BE | At & 8| iBKiE | & )i:4
* A - (cm) (mm) | (g/cm®) | (cm) (mm) [ (g/lem® | (cm) (mm) | (glemd) | (cm) (mm) | (glem?®)
+ 67 185 0.28 76 123 0.16 30 91 0.30 88 250 0.28
i i1 89 245 0.28 103 241 0.23 30 88 0.29 148 402 0.27
T 125 325 0.26 198 438 0.22 64 151 0.24 162 537 0.33
3 122 382 0.31 170 500 0.30 128 243 0.19 179 630 0.35
2 th 130 419 0.32 170 548 0.32 127 352 0.28 165 698 0.42
F 157 530 0.34 210 663 0.32 138 385 0.28 205 788 0.38
s 150 527 0.35 219 777 0.35 101 378 0.37 221 893 0.40
3 th 128 525 0. 41 190 796 0.42 99 347 0.35 214 1,001 0.47
R 136 589 0.43 146 683 0. 47 93 390 0,42 191 1,017 0.53
i 120 469 0.39 95 465 0. 49 — — — 212 1,043 0. 49
4 ih 43 178 0.41 55 267 0.49 — — — 163 864 0.53
. T — — — — — — — — — 106 587 0.55
) £ 16. T = ) 4 ¥ Ly g (cm)
il # 30° 35° 40° 45°
)]ﬁ] ﬁ': 1962 1963 1964 1965 1962 1963 1964 1965 1962 1963 1964 1965 1962 1963 1964 1965
1 F — 4,8 2.5 1.6 4,6 5,4 2.9 1.0 9.9 7.0 5.2 1.3 19.4 9.3 7.6 26.7
i — 3.4 2.7 1.6 3.8 3.8 3.2 1.1 7.7 5.5 5.1 3.7 14.9 6.9 8.8 27.5
2 i — 3.0 2.5 1.4 3.0 3.6 2.7 2.3 4.3 4.4 4.9 2.9 9.4 8.7 7.8 47,8
F — 2.8 2.2 1.6 3.4 4,4 2.7 2,2 3.2 3.5 4.1 4,5 11,0 10,0 7.3 69.7
iR — 2.2 1.8 1.6 3.5 3.9 2.2 2.7 3.9 3.0 2.6 3.7 16.9 10.0 10.0 51,0
3 i — 2.8 2.0 1.4 3.2 3.2 2.2 2.4 4.7 4.0 2.6 3.2 17.3 15.4 7.0 55.7
F — 1.8 1.6 1.2 2.8 3.8 1.8 2.2 5.9 5.8 2.6 3.1 13.5 1.2 6.3 28,7
& &t — 1 20.8 15.3 10. 4 24.3 2/.6 17.7 13.9 39.6 33.2 27.1 22.4 | 102.4 71.5 54.8 | 307.1
e K — 0.30 0.22 0.15 0.35 0.39 0.25 0.20 0.57 0.47 0.39 0.32 1.46 1.02 0.78 4,39
%* 100 74 50 88 100 64 50 119 100 82 67 143 100 77 429
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glem® TH o7,

ZOABRIAMTRIMZIT o biic b Ic BHOEEMKE (Bbh, ERNEIZEA R EFDCH A~
REZE - KoM E tbwﬁ&bfwérWU&ﬁH@ﬁ@ﬁ§®W®%¢4EIEV%Héﬁﬁ
ZBONTHR N,

2O &H T, FETIZERMINICE > THEEPHLUKILICERSELDOT, THOUARREE3TT
57, Ml L TRENSETIRETETIARO0IC, €ORRENSMCT 5T LRTEE, -,
Ll 10AZ&ICEE T - 2 THNEERP SHREOTHEH REHET 5 &M TES, K25
31961~6268E4 (AT, [H26!Z 62~63 FL (KL OBHBBRTH 5. CNSOEICES, EET
RESHENBERTH DD, KETRLEDEDNERLL > T oM BENHEOT, HEICHENTSHT
DESNRERDIIDLEEZ OIS
az,ﬁaﬁﬁgxgmi>mﬂ®|’im ot RIBICK S &, BRIME ZET 2RENONEEE
m,ﬁz;%am~a%yama&t§¢u;5?5a:

B) HZoOBE
2162 4 AFTOABMERIE A7 Lic, £, 4 XFETRHARNLE B S151962~63FELFED
REBURB LR U, 4 KFMEMUTHRYT 2 &, BRVBENIREHSOBEHNRE N
LDRMURTHEH, 40° UTOFEMN TR 1 L2 L TRI—HEBEHEL, $i HBER O
WHBHFTHRODIZREL, 45° HHTRIBINOAIC R 2EMERR2ZLL, Lirs, 14FH0S 5
THEHBZITNLA DB LT 34as 5ha. 21, 40° UITFTORETIEMBMEEL T
DI, 45° T TRAEECRD L LEDHIPLTH T, COHEMD LAFHETIEZ, GH540° 55
45 DA EMNETE - REBICRIBEBH2LO5THS.

Bk, fiE, FARRBRMONFEIC K EMe #mp%iE L REEORE 3 AFEEC LT20mm
WATH 52, COERIHETTHEL-HBRIRARALTH -,

DI MEOHHBHTRPTEICL -TLEOIINEELZT I ZNONTHRTT 00T, £I15
LEIDHERERNT, MBOEEL TV 40° HEOHHELMTIR, HLVRBRTKELOHEFZER
WTHB L, DFROBAITLHHEOMITIMENR SN &2AH, FRBITFT LI, 44FH
AWMU THDE, MEBELAEXARIEEBHUIRELT 28061 2XH)TdbH oD Zh
BT OERELHSKSORTONNIZ B G SR, EEREORDOL &S CBIHEELELTS
ZLERDTHEOTHAS.

L L, BiSMREER 45° FHRTIR RITei~ e X2 WRERIZ O INEh » 2oy THIEREERTEIT
BOTIIHBOREIC» A H ST, QRRENAE UL SICBIHENENT 20 eELoh, BEH
iR - BEL S ORREMITEBEEL SNEORERHOBA LEFF L NED
F17i3, EFNERPEO & i, FHEEY 0L 2SI ARG HRTHSOBDNED &
ITEAT BHEFEB DT, 0 HHNOBHE & AR BRE KICB#ET 2 HH38°0 2 FREEHH (&
A BABORAEY, TREHEDH SRR OBHREEHELALOTH S, RiTh 5, EUHHE
DBIEINTARMEICHRTH 1/10~1/3 T ERNW T cdbh b, TDRFEE, kIO LT tizi»
T, FOPTOERPERENEL G2 &, AARE OB MR N T—HRAERIEIZS -
ZLTHBEBEL OGNS,
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B 27. HELAIFNOBME BRI (1962~6344)
& 11 FHmEEMDOE HD U?yﬂ)f (cm)
T T T T T _— = e —— . [
. i .
s s | . dﬁé' ﬁnlﬁm)
° * a2 (10%) | No. 1 | No. 2 | No. 3
o L 0 T oas | 206 | 246 | 5.9
o 2 | 0.a7 . 115 | 1.46  3.32
. o e - 1964| 3 | 0.26 | 0.04 | 0.56 | .8
%0 T 03 | 112 | 1.53 | 3.75
o o:% © . = % 100 288 393 | 9.62
A
ocx ] 1 0.13 | 0.29 | 0.29 | 0.38
4 2 0.38 1.86 | 2.34 | 4.58
R S S L 1965 3, 033 241 | L4 | 0.66
0"% ;3 ?Zu‘" (;'SQ s SEig| 0.28 | i.65 | 1.46 | 2.03
BT & ER L (40° £4T) i L% 00 58% 522 727




LT DLEFKOEIL THDOUE GF 148) G55 - &g - B — 63 —

K18, RTIAICHH RLGHIE (R

it et ® &y JE (ton)

£ | A =
ZE & (cm) | KE(mm) 30° 35° 40° 45°
1. 16 89 245 — 0 0 0
20 78 265 - 0.10 0.05 )
25 125 325 - 0.10 0.10 0
30 146 362 — 0.10 0.15 0.05
2.5 | 122 382 — 0.10 0.15 0.05
10 117 415 0.10 0.15 0.05
15 130 419 — 0.20 0.25 0.25
1962 20 164 475 ' — 0.25 0.50 0.3
24 157 530 — 0.20 | 0.45 0.30
31 155 555 | — 0.25 0.50 0.35
6 150 527 — 0.20 0.45 0.40
11 142 562 | — 0.25 0.45 0,40
15 128 525 — 0.25 0.50 0.35
21 x 597 — 0.35 0. 60 0.50
26 X 589 — 0.20 0.50 0.35
30 ‘ X 550 - 0.15 0. 40 X
lJéW 102 241 0 0 0 0
19 140 318 0.10 0 0.05 0.05
25 198 438 0.10 0.05 0.10 0.15
30 | 191 480 0.15 0.10 0.20 0.20
2.5 170 500 0.20 0.15 0.10 0.25
9 180 521 0. 20 0.10 0.20 0.30
15 | 170 548 0.20 0.10 0.25 0.35
1963 20 200 504 0.20 0.15 0.20 0.40
25 | 210 663 0.25 0.20 0.30 0.45
3.1 221 724 0.20 0.20 0.35 0.55
5 219 777 0.20 0.30 0.45 0.70
1 210 787 0.30 0.30 0.50 0.75
16 190 796 0.25 0.50 0.35 0.75
20 170 764 0.20 0.30 0.20 0.75
26 146 683 X x X 0.90
30 i 128 624 ' X X X 0.40

PIHTOMBKCS T 2RAOMERUEOLE L, S, HIORMRENA S & U, REOKEAM
B L2053 OENT EFTOTHTOREBBE®DI 0T, BENEETHEMNTEED 1.

C) E

FEO I THAERICID A BBBEICDWT, 1961~625F4, 62~63EKILTTE » 7 BlES
RERATEZRIBIIR Ui, FHEL SBBEIMENL KRR EMAL, MEKUSEKITE LM
HICEREICEST S TOBNTEETRSINCEVW S L, EHOEETAEEDOZHIOREMNEE X
h, HEOBHODLOBSRARKEEMNELDLT S,

PRI, —RICHRARSAKECULZEEMBOBEILONT DS E0hhTSih, 18Itk h
i, SHEORSSEELTV 54, ERAEEBIHESEOMICELAT U EDEFAHNRONLN, &
NRFEESUBTOLERD, LT, THEALEI-TIEDLRVPWEEL oIS kEALT,
BEHRZELTOR40°HET!I3, WEDIB1I~624EL L KED 62~63 FLDOBELOMIC R, FUKD
KB LT 2 E0ERS S (K29). 45 FHIOBHESFICLEEET LTV HVOR, HEOBY)
BREVIHDIEECIHEFEBITBHEIN S 0HdE L (930),

DET, BT LEOBEIZ D0 T1963~645EK, 64~651E4ITITTS - 7o RIFRAEI™3L, 3210k L. &
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. (ton) X (ten)
®196]~ 625 & ® |95 ~b25 4
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0 1 1 1 1 1 1 1 1
200 400 600 800 200 400 600 800
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HS 1l ' oRKERHTKBORAEER LIFGECE
HW
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1431, 32BLUAICEDEEAE LRI

B ) IChBE, FBIER2KFL D 30°FHETHK
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. LAEELDRV LY, BTIKMbEBE

& 31. ML LOTFERE (1963~64F4) .
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Hotlodd, KOEREIBLENTENED 1.
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LTcds-T, SEMEOILET & LT
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XHBHRICHOTHY T, BT LA Ty of % 1
A2 ZMBEOREDLN L0, BIHEOK w:;jg = ]
BbERESNEN, HEOEMSHE VLN s | s 1
1A, HUDOBRRLEOLOEHLS Lo v ]
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05 A -
BRI TRY LI B T &b L i Mﬂ
TENM oot DB SHIZT 2T, 0 . - — :
BITOMTICL »T L OREORINE TRS 00 ' ' ' ]
OBHMHIBBINLHERETEDLD L, % ‘i
HTLHBHONSBBLO M GENET 2 o =
PENHBLDLEAOND, ol — &1
3. BEMLEERORS ' 7
D OB Kk ¥ 32. R EOEERE (1964~655E4)

A IR MEINE 2 £ OAERERT, VIGHif R 30° OWM EH[ETH Y, LFOFHBMELL
THEZRAETH 2700, FESTEIRTOHIRIKIE T 5,

HRIIENN K OFR MR R kAT 5 F T, WEOFICHBERRICR LI I BB KRED
BEMNTE/. COECHHOREITHELENTE S ZLILXh T, MTFNIZH 2 ERBIFTHNORE
BH—ERRLSHODT, ERIMNEHOMEEA H—RMNCT 570010, 1961HE RTINS L LT
TIEERS A 3R L e

B AHEREE O T, ILTHEA 4 ~ T MIFICSE 51278 5 LT U, A LR OXCRE L (B
H23), COMDEXZLEHOMTH S, WEDOBETHIEMIERBRIX & Lioidfi30mTHhHs, ©
D3 Bihgh o i1smERFEBIC L, Bb15mAEIE20cmD % 20emU]FE 38 - /2 BEIER50% O il
E U7 (BE124), MOESE, 196242133 1. 5m, 63FMICi32.0m, 644F[FICid2,5m & HER TS -
REWEIL L. Thb D, BEHESRRIER (G0%), FAEED2HHICONT, HIEEATIOH
BABRNTAZEIZLISDTHD

2) RBHER

NS DRTIERPA HERH T B 7owIC, TEEBFILIXICBIHET 5 R MIED \LTEHZ IR g, 2
DB IR SN/ BIEOTHE RFB & WK ORI EREM 2L FHCE LTRULADOMN R20T 5
%z, &, FHHBEZIBHMNOIRENFEETUNELZOOTH S, $/, FRITO0T, 12108
B & CHMBHEEZHE LAHERETRXES, 34, $BITRLE,
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% 19. % T *
]
i =

mEE| b - *

& A. A K 30° 35°

(cm) B
(mm) s Bx | g A B | A

1.16 30 | 88 0.00 0.00 0.00 0.00 0.00 | o.00
25 64 151 0.05 0. 00 ) 0.05 0.10 0.00 0.10
2. 4 128 243 0.10 0,00 0.10 0.20 0.05 0.25
196e 12 128 352 0.20 0.10 0.30 0.20 0. 10 0. 30
: 24 138 385 0.25 0.20 0.45 0.30 0.2 | 0.50
3. 6 101 378 0.30 0.30 0.60 0.30 0.20 | o.50
16 99 347 0.30 | 0.20 0. 50 0.30 0.20 | o0.50
26 93 390 0.30 ‘ 0.20 | 0.50 ' 0.30 0.15 0.45
.5 88 250 0.05 | 0.05 0.10 0.05s | 0.0 0.10
14 148 402 0.10 0.20 0.30 0.10 0.20 0.20
25 162 537 0.30 | 0.30 0. 60 0. 20 0.20 0. 40
2.5 179 630 0.50 0,50 ;.00 0.30 0.30 | o0.60
15 165 698 0.65 0. 60 1.25 0.45 C. 45 0.90
065 25 205 788 0.80 0.70 1.50 0.55 0. 60 1.15
3, 5 221 893 0.95 0.80 1.75 0.65 0.65 1,30
15 214 100; 1.10 0,90 2.00 0.80 0.70 1,50
25 191 1017 1.10 0.95 2.05 0.90 0.80 1.70
4.5 212 1043 1.15 0.95 2,10 1.00 0.90 1.90
15 163 864 110 0. 60 1,70 0. 60 0,40 1.00
24 106 587 0.70 0. 40 1.10 0.30 0.10 0. 40

t AGERE), B(ﬁ’f:if"rr‘

%2 EEHLEMZET D

1962~63EX (H=1.5m) ¥ 1963~64F &
wom | mmEK | A K% | o8 ke |®w| & % | dEK |
B T T
Ao tER ey | @) | em) | @ (e | @ | e g 7 FEEH  em | @
] | !
1.10 126 [ 100 65 52 65 52 77 1. 20 ' 100 100
19 250 100 135 54 125 50 140 30 90 100
30 400 100 270 67 250 63 195 2.10 180 100
2. 9 355 100 230 65 225 63 189 19 320 100
20 395 100 260 66 240 61 190 29 280 100
3.1 445 100 310 70 230 52 220 3.10 180 100
11 425 100 300 71 315 74 208 21 150 100
25 300 100 195 ‘ 65 200 155 I 31 140 100
i
P 37| 100 221l 66 | 206 | mT Fo# | 10| 10
v L} | L .
& *1: HITZRRIL o b 15, *20 ARER (50%) il *3 1 BiZREiE .

1 AR EEM - AEBIHIE DITEBE LT LE kb rdhod, ’BIKHLILE ST, BERE
HEhiEh oo, BAKOEEIE 3 A 1 FICBKICE D, ZOMEBHEENI 45cmTH ~*ch, ABOE
BEOBBIEET I SRR & B L T70%, FBAX TR TH -7

1963~64 AR, MOFES AN E 2. 0m & LTHRK & KEBEAETS > 72, ZOLOHEILTEF
HUTOMNET, MB3UTRT RO, HSBK - TEBX E SMIEMZEET 2 2 4. FYREKOFHERX
H (2 H198) DEFEHOMELE0cmicxt LT, WKL S0BLUTOMBHETH>T, TERE 7S
ElREhlieofc, BRERTEMD S 3 ~4 mBATMICHI SRS D  Hitk , ABEX T DOE



B EMAORFNEN TEONE (18 (55 - 151% « HT) — 67 —

o % ;3
ton) [
! ‘ # % 7 [ (ton/m)
40° ! 45°
i N -

A B at A B ‘l ° | ss° w0 | 45
0.00 | 000 | o000 | 0oo ! o000 | o000 | o0 | 000 0.00 0.00
0.00 | 000 000 | 005 | 000 | 005 | 003 | 0.06 0.00 0.06
0.056 | 000 , 005 | 010 | 000 o010 | 005 | o0.16 0.04 0.11
010 | 005 | o015 | 015 | 010 | 0.2 | 0.15 | 0.19 0.13 0.28
010 | 010 | 020 02 | 015 | 0.3 = 023 | 0.3 0.17 0.39
010 | o015 | o025 | 02 | o1 | 03 | 03 | 0.3 0.21 0.33
010 | 010 | 020 | 02 | 010 | 08 | 02 | 0531 0.17 0,33
015 | 0,10 | 025 | 02 | 000 | 0.2 | 0.2 | 0.28 0.21 0.22
0.00 | 000 | 000" 005 | o005 | o010 | o005 | o.06 0.00 0.11
0.00 | 000 | 000 | 010 | 010 | 0.2 | o010 | 012 0.00 0.22
010 | 010 | 020 | 015 | 015 | 0.3 | 0.3 | 0.25 0.17 0,23
0.20 | 0.20 | 0 | 02 | o2 | os | oso | o087 0,33 0.56
0.25 | 030 | o055 | 030 | 035 | 065 | 063 | 056 0. 46 0.72
030 | 040 | 070 | o040 ! o0 | 0.8 | 0.75 | 0.72 0.58 0.88
0.35 | 0.40 | 075 | 0.45 | 0.55 | 1.00 | 0.8 | o0.81 0.62 1.10
0.45 | 060 | 1.05 | 060 | 060 @ 1.20 | 1Loo | o0.94 0.87 1,32
050 | 070 | 1.20 | 065 | 060 | 1.25 | 1.03 | 1.06 1,00 1.38
055 | 07 | 125 | o7 | o7 | 140 | 1.05 | 1.19 1.04 154
050 | 0.55 | 1.05 | 0,55 | 0.60 | 1.15 | o0.83 | 0.62 0.88 1.28
040 | 0,20 | 060 | 0850 | 03 | 0.9 | 0.5 | 0,25 0. 50 1.00
HEEREROKEZEE L &

(H=2.0m) 1964~654 K& (H=2.5m)

A X B X SE 44 323 17 s B OIX A X B X | b

- — TEE ‘

©m | @ | em | @& | em |75 T e @) [ )] @ | @] @) |em
| 40| 40| 0| = 1,20 285 | 100 135| 57| 140 60| 151
0| 8| e0| e7| e 26 20| 100| 160 | 59| 150 56| 165
ws| s8] 0| se| 108 2. 8 420 | 100] 220] 52| 225] 54| 179
50| 47| 12| 39l 127 19 403 | 100| 200| 50| 165| 41| 1e0
180 46) 10| 35 120 3.1 540 100| 350| 65| 200| 37| 29
9! so| 8| 2 & 16 505 [ 100| 325 | 65| 195| 39| 205
0| ] 0! el s

S| % 0 Bl & 4.9 45| 10| 270| 65| 150| 36| 184

1
91] sx\ 84 } 7 —| ¥ oo ] 398 | 100 | 287 ‘ 60 ‘ 175 aa| —

BRIRHREOIPITHMOBENIICE T AFBESM L, MOBRFTIHINTFESICHR LA

cm (3] 7TH) T, BHEITZINLCHLINBZTH -t ESTMLHEMP-7cDT, M35 10TT L5 1,
BEZEAEAKEL, 3 A0BIIHNMIXIC T ABEOKEROEXISA0cmICHIEY, BEOEER
16 miCh M, M4 AFEMHDEBARKDTIEL 15 12, HVIBE Y HHRKIZER SN ZEETd L0

Do

%
BEM L XOAGE DL 2 Fohiic B LT LT - 7248, MOBRFOMITERZZI—HTEEMSE X

<
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NBLINTLBUD -7 2HICRLT, BHXTEIMOFIOBRESREILOATHET 5 = & 7%
{, MORTHSMmOD L AHICHMORETHSELN, NELITEIBREN (FH26). Lrl, H
REDOBEREL L BT 2L, BBX66%, REBEITHDEITHYD, HIFNLHLOPLERNS
s,

)N "

HBEOERSEPEENRIS 120, BIEMHILE
MOT S OB IR EOHEIIT XL 1o

1962~63EAF - 1964~65ERFDREFHFIC
BEEAEEIRODIE, BEOKEZLEHO
HoONBLNBEDIE, XFEEMADESDENIC
XB5DTH). EEDERICEBERLEEDICH
HHAEEEBTIHDLEEIONS,

B & RERMO JIICT & AHEFREILPO
PRIE-TEY, EBROBRT TR DL
Wit SEENACETIHERA T S b, T DEE
TBORIFREBRIZHANTOROENG A S
Vo DEFROBMCAMBRILRON A KSEK
ERTBEHIIEREINE T &1L, BOTIEHIL
0 m 5 BEDBEDHDDTRENILEBMSHTHS, L

AT AT LT gh L,

—0.19
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-

B 34. FHEFEROBEEHE (1963~64EX) 14 35. BEEMILKOBIGE:E (1964~658-4)
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4, HEEXORER

1 KBk

HAABFEORITIKE B2 - T D I SN LB T HBREO TEICHER LD T, ZhEBHL
THRFOMFA R L, $5E O R BICE U2 LRSS RIS 2 n O R & Lo

{4 X O 120. 102ha, HUA] & HHi NI TE S, MK LA A « Y ¥ 5=« FA4Y b
Vet awyDAFMMATH S, FRXO BRI —ETHC 700, RMEZAERICH I - TRIL
I35 &R L, BIRRAEG2 om, {#LImE Lz, #ERIOASE, AF 107K FAV Y
E1094K, JHF L7 V1104, b £ 32710645, (it432AKT, hadbfc v KEZT 524, 200K TH S

B, WEHKI21962E6 NIZ R LD THE0, LB FZLHTHURHERLTH S0, <
FTHEIBOFIBR AT E » TR L7 £, BBRARDOBEHEEZRT 20, FHUOX 3 C¥H
(178 ~ 7o, HRBORET, PR (BHERTED A 2@ (1963F451230g/ K, 19645FEH 17608/ 4) FEH
L. A A4 mERE L CRRAROEZmR L.

2) REHER

L9624RIC R L 7= R HE O M EO#MBIIFLCTT L B0 T, 19665FOFEBETIIAEMNEDLR
L, OFWWNFFT Y, FAVEYLE, exavwyOIFItl- TS, SHREOERESRELE L
T3E BELLAFORENLL, 2EIZVFF=YDIAT, VA4V bbbt awvRHEDE.
WARESE T 5,

WA & LT TR RIC LTRSS L7e s 52213 2 DMRETRT bOT, KIEOMEHA
BT BB LOWEREZHLHDOTH S, BHED, WEORBISHIKYBREDOI N ZF )
FEZIIZHYHOIIELRONIEBET, cOLOWEIRBITBELL 1,

OFIC, ERKICEC 2RINER RS, FEOHES A FCHREO € % 10em HRICHEHE TT 54
%, EVOHEAN SAEETOESIEH>TIZOEI LR, WAEGHREX LRI L19626D 1964
EET, WEF, HESFCHFTH 20T -7,

ABEERIRBITRT LEH T, FUALHBIYEORSFIIHINME , 2OHRE « B L,
19644 4 14N OMEREICIT, B00E L S IRMOBLE L TCEEBR NI,

ZO&HICHImMZE L, HUERKIZEA LB G 572 D BBITIE - 7 19644F 7 AICHEMEETE -
1o TORRE, WHEOHNL, 2=V 853/ 05 e nFe 2=y H e aFeTF 4%t

NG

F/ATINRY e F ey 1A FT ZARF M) T YV ayvedbazy e bon ey Koy
YYReTUF/FI o AXA /X« ®IIFAFTREBASN, HERKITEERET 51O EHHs
BLAZBALTWR LMD/, 1B, HAEOWERERITETH -/ (F128),

E) I ®

INETORBRBTIE, AL T REEZPTD LORREZETOLY, ZHRHRKOHT
2 TROF S A, BROMRIIIIERLEL SIS,

BEICOUTiE, AEHE b A BEHEE T DR EICRELTOELDT, EOBFHSICR A
EbP oo, L, YFSey AL L bEoiriih 83D, B (BE) shEgHER
LN EM6, SERETICROHE LD LE I NS,

MERRO T WBLETLEL, GALLKIEDERITN -2 2T, BHHELELT 2R UTE
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% 21, FERXKiC BT 2 BE OB NRERE (cm)

B zF DIE P FAY boke Exa=y
== —— y = i *
PR il Rl s I s i R T A R
1962 37.8 —| 2.6 —| 324 —| 2.0 ‘ — —
1963 85.4| 47.6| 55.0| 26.4| 42.8| 10.4| 32.5| 6.5 HE(30g/A)
1964 | 143.4 58.0 99,1 44,1 68.9 26,1 58.3 25.8 1 ~ (60g/A)
1965 | 178.6| 30.2| 127.2| 28.1| 945| 25.6| 843| 26.0 -
£22 B HE O o ¥ E X #
= T !
N B e .mn| oy |crarn | z ok | meAR
] ‘—;—‘ =1 3
i ) | (@B)H (&) ! (%) | (B | (%) | CYRNCHIRNC ) | (%) | (R) | (@
1963 3| 28| 8| 75| 12l 3| 28] 1! o9 107] 100
o 1954 1| Lol 1| 1o 1. 0.9, 105 100
1965 1 1.0 103 100
£ s| 8] 9] 85| 14131 3l 28 2| L8
1963 s 36!l 20 18| 110|100
¥4 1964 6 5.5 1091 100
<l 1965 1 6| 5.7 9 8.5 105 | 100
2t 1| 1.0 10| 9.3 17 | 15.8 ;
i
1963 1.9 1] o9 3! 2.s| ., 0.9 19| 100
¥4y 1964 ‘ 109 100
boe| 1965 105 | 100
## 1! 1.0 3| 2.8 ‘ 11 0.9
1963 2 3l 2.8 ' ] | I 06| 100
Ao 1964 105, 100
<y| 1965 1] 1.9 2| 2.0 3| 31| 98| 0
it 3, 2.9 5] 48] | 8! 31
it * BRBREARICKT 3
#£23 i HF R o & 4+ B OB (cm)
= - — — ' l =
N e B + IA g
. AR on — — - / e 3z 1
i " e I e i | Lo m TELT | BT T ’\ -
[4) T et | Bl ! P ol (2:)_.| ) l
1962. 6. 5~1962.12.19 (4EEH) 0.5 3.6 3.5‘ 1.3 Lel 103 21
1962.12.19~1963. 5.10 (HLE) o.1{ 07| ¢ o3| 03 23| o5
1963. 5.10~1963.12, 9 (IREZ) 0.2| o4| o7, o.1 0.7 21| o4
1963.12. 9~1964. 4.14 (HEE) o1l 00 o1 | 0.0, 00! 02 00

DI HEDRKE 2O T LTRIL, Fro, MERACH LU UESEEORELZE LY &
Eiohb:

LB BV TIZE < 2 SH 2 DWLTI b T 52% HIRGAIAD 726 DR L5
HEOBYP UMD I ICHEE L, RAAIEFCHALY Y LELES 502, 29X, T
AT BHTORWAGA L, WROTRKIOLTHEN LT, FTHHIHOTEDL 3 BTEIAM
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TDEDBEEL S, ZOHRBIBIFEIZHREBLUEMITEOTIE S, BUESKEPTH DL

Z CTEBAE® 5 MIERITE ST RO TR WS £ L.
A, RETENRR

ZEWFIET 2 THEICOOTRAICHEN T 2w, (R K EENOIE, MalEfTHRMI,
R STUHONTO B3O LHEHIAE L L AR AR E Lo, SN OIE T K& 2%
Bhdh o rctodic, LEMNINORHDNOREIC O THHET 5 2 L 0TE5h - b, HRBICHL
THETEEINILERDEDELEOTH D

(1 RBHAORSDZ, RBOCZREHT T 2GR L > TRERE SN DR LD TEDT

REOHHRIET CUMIC 5. A, 196212 IO D MERER T, HRBRIEWOHTHIL0~550
cm& BT EMD - 7o BREMIR T BEMEK S,

2 KigH0°C LA'“FO’E.m.liTJ%‘E Ltcth, HBODLHWORTIILEXSHEMHEREIN, FLED
'ﬁ'm’ﬁlﬁ!ceﬁ%?‘éa WA, ZOLIRNMTIRLBICH T 3RBOBWMIIEFITIIL., KHE0P
WERTRIAEDUTHFRCECHETOWEAS SN, HEOBEHIINEIC L TI8mmBE THIRMN K &
WOT, BTULATESI R SN, SHOTEAHNITIE 1 AEicamiaiihnigl L

3) 1961~62FZDR|ERIL T, FHMZHEB SNAZRIND 5 LHEE, Sy 5 LR
MEERD 2F|ICHHILTHML .

) ZFRREXOMITAMSIEICHEHED Y, FIMI LB RELBT oL EdTEL P o
fifl £ D TAEBORIERIIT DO T~ 2 &, RSHEOEN 2 R TIULSERIDEEZND DI 1 LF TS
Bt Lrl, 20 &I Uil 20, EHEH50°000 1 KOS ARBSN T 1o
Po 1K e 2[R« 3KICHT U2 Ml & 2 2 RRIT OBINC & - TE0Z L LA & v AL - A
KBL 42 FIBLREEERAOLZABETIMEINTHE D, BEAENIICYEE->TLE-
1

5) B Licv=rr /% e 0840 hrBLUE LKLY+ FHOEE LTI CED, 2.

7o, B4 # MY DOKESIENWIZEL, (02 10em BEISBEE b o7, oL, 1TRE2KDH
O EHIZZ 7% -9V« 220 v FRLOLHEOBRIELEMEZAL T 200 RSN,

6) EHELUAFPHDAFTLEOLODTRELINIC, MLXOMB L E MR UIXIZEXTHT ML
BoOPEZHTH ot FRIOBNEIHEIFEIIZLTHAem TH o7z HTOWEHONIIL-T1ILFA
MUTHMAER LT SHTIE, S S MROREERIZ L - TERAE Y U Cibfrsi, EFoiEf
o D DABORIMEWRD I LN - 2%

B. BRIEORER
THHNO LB L 50T, IIEISRE OB TS5 fni, IWEMERRN ICERD
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Studies on the Economical Erosion Control Work for the Restoration
of Denuded Hillsides in the Heavy Snowy Regions (Report I)

An examination on restoration works (1)

Kihei Takanasm'®, Shohei Sato® and Kenjiro Kartaoka™®

Summary

In heavy snow regions quite frequently vegetation and civil engineering structures tor
the restoration of landslide-ravaged sites are destroyed by gliding snow or avalanches.
Attempts to induce a vegetation cover is difficult. Therefore, a study was made to investigate
the influence of the snow cover on the structures and to clarify what work is required from
a scientific and economic standpoint. Examinations were carried out from 1961 to 1970 at Mt.
Zao and Kamabuchi, Yamagata Prefecture. Intermediate results obtained for the first 5 years
are as follows:

A. Examinations on the collective hillside work

Seven plots having various common hillside structures were constructed at Mt. Zao to
investigate what work is necessary in snowy regions.

(1) Since the snow in the test area was blown off or drifted by the wind blowing up
along the valley, the snow distribution was very complicated. For instance, the snow depths
on slopes were 0~550cm on Feb. 19, 1962 and a double-faced cornice was formed at the top.

(2} In shallow snow areas the snow particles changed into depth hoar crystals, and the
snow layer froze to the ground because the air temperature remained below 0°C. The gliding
of snow in such area is very small in the midwinter. In deep snow areas a steady gliding of
snow was observed throughout the winter. This reached 18 mm a day and the structures on
the test slopes showed a gradual deterioration. A total layer avalanche occurred in the
middle of January on the slope which had the aforementioned cornice at the top.

(3) The snow pressure acting on a pole planted on the slopes increased in proportion to
the square of the snow depth.

(4) The rootage and growth ol planted mountain alder (Alnus tinctoria Saxrc.), Japanese

red birch (Betura Maximowicziana ReceL) and cut willow (Salix) were very poor. The growth

Recelved October 12, 1910
(1)~(3} Kamabuchi Sub-Branch Station.
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of giant knotweed (Polygonum Regnoutria Makino) in horizontal steps was very poor and its
height reached a mere 10cm. But a few indigenous plants such as butterbur (Pelasites
Japonicus Mic.), wild asparagus (Aralia cordata Trxums.) and bush honeysuckle (Weigela hortensis
K. Kocu) etc,, were found intruding into the upper parts of hillside wet masonry.

(5 The amount of eroded soil in work plots was slightly inferior to that in a non-treated
control plot because of the small growth of planted vegstation. The annual depth of eroded
soil was about 4cm. The soil was severely eroded by alternating frost-melting on slopes
where the surface was exposed to the wind throughout the winter. In such areas the amount
of eroded soil during the winter was considerably larger than that during the summer.

{61 The hillside dry masonry constructed on deep snow slopes was completely demolished
by an avalanche one year after construction. However, wet masonry re-constructed on the
same site or that constructed on a steep slope of 30° withstood the onslaught of the snow.
Over 60% of the hillside wicker construction on slopes was broken by gliding snow or
avalanches. Simple horizontal stone steps, simple horizontal log steps, and simple horizontal
giant knotweed steps were not too extensively damaged but were almost buried under the
eroded soil cover.

B. Examinations on the individual hillside work

Four test slopes (30°, 35°, 40°, 45°) were made on a hillside at Kamabuchi. The snow
conditions, snow gliding and snow pressure were observed to determine the effect of hillside
wet masonry on snow gliding. At the top of the test hill two types of wooden snow fences
(Closed type, and partial closed type of 50% gap) were installed and the pattern of drifting
snow around the fences was compared with that in a control area.

Four species of trees (Japanese cedar, pitch pine, European spruce and Japanese white
pine) were planted at the lower parts of the test slopes to determine which species are
suitable in snowy regions economic-wise. The growth and snow damage of treces were
observed every year.

{1' In midwinter, the mean depth of snow was somewhat higher on each slope below 40°,
as compared with that on the ground. But the opposite was found on slopes of 45°. The
snow depth at the lower part of each slope was larger than that in the upper parts. The
snow density showed a uniform value of 0.39~-0.40 g/cm® on each slope. The decreasing rate
of the water equivalent of snow increased in proportion to the slope inclination at a later
melting period.

{2) On each slope below 40° the snow cover glided at an almost uniform velocity without
vielding to the direct influences of meteorological conditions, the amount of snow and its
physical properties for the past 4 winters. On thesc bare slopes the movement of the snow
cover was only 1/10~1/3 of that of a natural slope. This fact seems to show that the move-
ment of snow became small and steady by the grade of natural slopes. But on a slope of 45°
the movement of snow was large and unsteady. Snow cracks formed at the upper portion of
the plots every winter. A back-pressure zone in which the movement of snow cover is
diminished toward the hillside wet masonry was not made sufficiently clear.

{3} The snow pressure acting on a vertical pole planted in the middle of each plot
increased in proportion with the depth of snow. It reached a maximum when the water
equivalent of snow reached its maximum. The relation between the snow pressure and the

water equivalent of snow was different for each year on slopes below 40°. The snow pres-
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sure was observed twice for the same amount of snow. The snow pressure acting on a
horizontal pole placed on a concrete block terrace was nearly equal without any relation to
the inclination on slopes below 40°, but its value increased considerably on 15° slopes.

t4) Tt was found that the two types of fences used were highly effective for the preven-
tion of cornice formation. On the lee side of partially closed fences the depth of drift snow
was rather deep and the drifting portion moved in reverse from the fence.

{3) The rootage and growth of all planted trees were very good. LEspecially the height
growth of Japanese cedar (Cryptomeria japonica D. Don) and pitch pine (Pinus rigida MiLi)
was superior. Since the growth of each tree is not sufficient to receive snow damage, it is

not clear as to what species are susceptible to snow damage.
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