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Abstract

A lot of landslides were caused by the heavy rain in July 1967 in West-
ern Japan. From the actual state of landslides in the district near Kobhe
City, one of the severely damaged districts, the authors studied on the re-
lation between forest conditions and landslide occurrences, and considered
how to manage the forest connecting with the c¢ity and how to supply the
insufficiency of forest function in landslide control with engineering works.

Results of investigations are summarized as follows.

1. The investigated area is on the south side of Mt. Rokke and has about
2,770 ha in area. The total number and area of landslides were ahout 1,400
and 70 ha, respectively., A heavy rain amounted to more than 300mm a day,
according to the measurement at a meteorological ohservatory in this district.
2. Comparison of the figures at present and about I( years ago in respect
to utilization, interpreted by aerophotographs, shows that 70 ha of forest
land, equivalent to 3 per cent of the total forest land, has been diverted into
residential and recreational areas in the past 10 years.

3. Some points in the area where the forest land was destructed by the
utilization for other purposes gave the chance te landslides. However, diver-
sion of land utilization with sufficiently adequate considerations does not
always increase the hazard of landslide. Though in the grassy grounds such
as golf fields and pastures there were many landslides owing to much grad-
ing, landslides seldom cccurred around the newly built highway and residential
areas, because they were accompanied with adequate works for maintenance.
4, The causes of this denudation would be fundamentally the natural econdi-
tions, precipitations, topography, geology and so on. But it can not be neglected
that the bad forest conditions would accelerate the occurrence of landslides.
Owing to poor site, frequent forest fire and reckless forest management,
most of the forest stands are old and bad in grewth generally.

5. Calculating the area of landslides per unit area divided into various
forest types, it is revealed that the alder the stand-age is and the denser
the stand-density is, the less the frequency of landslide becomes, and also it
is shown that landslide area per unit area would become larger as the volume
of root-system is progressively decreased in the case of the same gradient.
6. In cases where it is possible to predict, to some extent, where landslides
will occur, some precautional measures are feasible. Generally speaking, it
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is very hard to say exactly where slides will take place. Therefare, it is
reasonable to expect the ability of a good forest cover to prevent slides.
7. As the forest management for the purpose of landslide control, it is
necessary to cover with dense vegetation having deep-rooted trees on bare
or scarecely vegetated lands.

8. In such a district where the slopes slide easily by the reason of deeply
weathered granite, it is not always possible to prevent perfectly the occur-
rence of landslide, even though 2 good forest cover could be established on
the whole area. Of course, it is very important net only to take care of
forest cperations not so as to induce slides, but also to comsider the con-
struction of suitable check dams or walls in the areas which are suscepti-

ble to damage by the debris from landslides.
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1| 24.44 | 13.09 6.27 ] 12.84 19.17 75. 81
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19 27.99) 67.15 13.56 14,31+ 123.01
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(B #F:4IFHLE, H: 21E~40E, & 0FE~205)

£-3 #* #H (19674 )

h # o® M #t I’ & U

X (7588 EF) (75%~25%) (75%8LE) 3t

5 % it % e i b # i #

1| 20.21; 9.35 17.58 | 6.15 15.44 68.73
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& | 680.41 |282.52 | 68.22 |239.15 |460.43 | 15.59 | 73.89 [161.10]170.34]2,151.65
(%%  #: 41FME H: 21FE~40%, #: 0E~204)

—44




AEMEIC i 2R & UBTREOBFR DT —BaE . @ - & - . B

# LR X

0~ 0F | U~0F | 41~ F|0-20% | A~0E| A~ |0~20F U-NF |4~ F

~ I~ 2y \-‘. _____
SOUCACS AR S SN SERFREPIY il
AR \:R T i

B-3

BESORE X L EH

BEORBREOREAMR LTS, hoof
BORE RS HBE HBL SHABLALE

# Z R 1: 45,000
#FlL, FENCRECRSA BRI INEENS
ORErHELEbbE TR LEADRETLE LW
DTEHRL, BEOHE ME»LFL, HHEL
NOBRBOEBESESRICED BT TEMLT
e eFLEMELBRROBERIc >, In
BEREVMEBLAES L VOT, T TCRFERBRS
Bizbr-T2 sBMAEH 300mm, HERSE
BOhBRILEEE Ch ey, FR #HEED
EHEEbAL)VBER—LAREDR L EL, DI
FRLEPHAMCEN - T ECEREHAR
BLIRESENIERELT, BEERRC R
ZWHE, WEARFOEREBRTOHIZ S L, #
Birzovwtl.223 35 sic+ 5,
1.2.2 HWE& HiE

LL3 TR~ HHEERBI OS5 @R T
Bk iTRECIIRAHABECOER»LER L
.,

Y, TOHMEOHEMOBERBELALNLIBE
HRESMTHACERLES ORKBHK TR, 1 EH
OER 0. 01ha BE DB ATROIL FHH
BELTWZ2ORRELAS, EEACERERR



M4 2457 ARA NI T AP0 PR BRERRISATRME £24%5 1970

Bwh, ZokihivHHORKRKETS HEHS EHRECABHELEHOBMK TCRINBORER
RETHZLVBH XN, MR EWwE LB L, 12N D O R
SFE, AAEHBROBHOKRHERELED D < PEH—-6DL 5 EBHEBE L E W,
YER ERETHIHEHTRILS T OEMATICREEL
TWa, ZheoOoREMHmEEAE TS L, LEO
MdH DWWt BB VOAFR@IEZy, APILM
HEAaARMct+HHE b3 T-EORYPTE
PRACEEDLIGHTHY, MLOL I LB
ek FhBi{DEEh s, KEOKK
BEFET, TOLHFEFEEFC LS TFhEREIL
RFTVEn ) BHERACIVIEENLSOTHADL S
20,

BEH— 6 LESOHMCEELL
KERBHLE

B¥— 50 B[RO RS BLE, fE#HIzBT 3L FheHhAOR R
Bk d, HAOKRE &L, LK FHhOBKE
BETILHEA-TOLSCIEARTRLL TN

HHE—- 5@ 2MEO S

AR Lk TLWHEARABNIZHBEH BH—T DEROKMIC REE L E

— 46 —



7S P T 5 1 B FRAK & LM BE OBEGR IC D\ T ——BkeS - BiEDE - S - K - FIR

P CHBER NIV EBbMB, Tk, KBA b(41~70%), ¢c(11~40%), d
RAEmOPIcH- T, #HIR BIFTHLEFTAK (0~10%)DAFMEIzcHTCHTFELE, 1,
REZR->TWEH12HY, ILThOHKER BE S L zoBNoKMEER CAE CHEEL
CHEREVERALALTVWAIHE AN D, b, HERE—A4OLEED TH B,

F— 4 HAELHE (19674 KFHE )

B TR | 4 | WL | AAHb TRR | B b T B | s T AR
i a jhiyl» ¢ M2 o B
% b 49.95| 2.21 4.4
b 3 ¢ 4.73| o0 0
d 0 0 0
Ll a 116.00| 1.08 0.9
i+ b 150.03| 4.37 2.9
;; c 15.51 0.68 4. 4
d 0.98) 0 0
,; a 139.42] 1.71 1.2
bl b 412.61| 10.17 2.5
o c 70.28| 2.16 3.1
d 58.10| 2.42 4. 2
o a 2.89] 0 0
= | % b 10.44| 0.56 5.4
® c 2.26| 0.04 1. 8
= d 0 0 0
a 76.43| 1.68 259
EF—8() BEBEHOPICE -k i+ b 358.20 7.78 2.2
;; c 25.80| 1.21 4.7
) d 0 0 0
25 a 91.22( 2.18 2. 4
s | % b 137.65| 5.42 3.9
gl c 10.28| 0.03 0.3
d 0 0 0
I a 89.32| 3.59 4.0
n b 74.51| 3.20 4.3
% c 2.83| 0.34 1.2
" d 3.68| 0 0
a 65.10| 3.22 4.9
# b 84.58| 5.36 6.3
;; c 4.58 0.37 8.1
% d 6.84| 0.23 3.4
5 a 44.36| 0.49 1. 1
BH— 8(2) MMBOTIE >k Eaf | Fo | FRERL S0 L Ed
NP C
d 0.12| 0 0
CHLTBBLAMREEL LA BT, X5 izl ol o kicd Bl

P 0~204, H:21~4 04,
4 LAERLEY)

: 7198k, b: 70~414%,
:40~11%, d:10%LLTF)

CRELBEXLETHS, FZT, FLLTR (s <
HEREACT, S M4, HEEL LEHRA
L, EhbiMEo@REERHAE, Thabb, #
FE ST (HEM 758 L), LEM(LE
WMT58 L), SHERL(HEH254~75
%) 0 3HME BMERY(0~204), 121 PR, NNKE2FcI2BE0NEmBEEC
~40%), E(414EN )OI AEErlg L5EHHEEIMBoBErE—S5OLBD T, =
BHELREERONETHEbL, a (716 F), OROWERMENCHEL(ZVL0E 50,

( MW E

o w0 &



B4 25T ARUNTECRTAFR BRBSSIESOTREY £248 1970
-5 i BEOKES &
# HHEIME(B KREREE£ER) g o]
RN ETIEEY 1oa1e | % 7ot |m | Blat || B
ARU— R | & BF# 15.7% 1. 9% % % % %| % %
1~20 8.6 5.1 . #1 0~10|2.4(1.6|0 " [10.1)7.3]5.7
s 2i~50 18 | 5.3 PRI N B
19514 51~ & 0 0.9 : '
51-.,@ 4] 2.9 &i ‘%‘ ﬁﬁm I&ﬁﬁ
LB FEF | 5~20 2. 70 21~ 1.6 1.9
19344 21~ 50 2.62 B & YA | LM R %
51 ~ 1. 28 19654 0~10]2.95 | 4,08 | —
51~ B 2.28 lk & # BE|11~20{0.87|2.59 |0
o = rApema=spe 21~ 6.67 | 3.38 | 0
KA BB A 11~20 i 99 196545 0~101.%86 | 0,76 | —
wWERATE A i 09 £ B 8 ¥|11~20|0.41|0.64 |0.97
1934 ) ~
F 31~ 40 0. 17 21 0.25| 0.61 |0
41 ~ 0.08 B o4 |#Es| LAEE (R ¥
o = PR 19674 p~20( 3.2 | 4,2 [3.8
1~5 .1 % £ E & ®m|21~40!2.2 | 5.7 |23
i R S A 1 B~10 1.7 41~ 2.4 1.5 3.2
B s RE )
L9536 11~15 0.9
16~20 0.5 TARAAMY SEREN 10ERNLZEEBEDL
21~ i 0.% - THENR, nThoHagd 2 0FEF TOMME
# & | TRk |TEEa | wmmssnl, SEEREORBMEG 2 0E%
;ﬁ*” 0.03% | 0.51% FTOMBIES BbATWAC Lbns, 4H
G | 1.29 1.45 .
DE —h¢e 5D ,
W om oL R i~10 | 5.8 3. 09 BEEELCHLORRLBRS LD} m&
1953Q: 11..__,20 2_51 4.49 ﬁf%guizi&bfgaﬁlak. :@ﬁ%i*: ﬁﬁED
21 ~30 2.01 0 FAERER L LU BERTHIALEROBE,
31~40 1.76 0 21~4 0FEOHBHEVZ BB r>, £—6
41~ 0.70 | 0 DL ESRRGIEE DB LY, H EOK
) S HES W #
0~5 2.06% | 0.60% H_6 BALME
6~10 | 1.63 0.61
FEARSE LY | 11~15 | 0.90 0. 23 R , ] s
i P A 16~20 0.94 0.33 & Bl E RO B | BRER R
A8 — 8 ha ha %
19584 §é~§g é'gg g'(l]: i ( 0'”2%) 254.15 9.94" 3.9
31 ~135 0‘40 0'03 i (21~40)] 904.053 25.98 2
36~ 0. 10 0. 06 # (41~ O 993.45( 25.21 g.s
w4 &+ | E W &t 2,151.65| 61.13 2.8
0~10 | 0.47% | 1.67%
AR ELs | 11~20 | 0.34 0.38
rUHELfE | 21~30 | 0.13 | 6.07 LHRRTREY, IORRPELI LY (20R
195894 31 ~40 ¢.02 HF)oHBOoRHE L LD L3.9%, &5
41~350 | 0.1% 0.01 (21~40E)29%, £5 ( 4 1FEML)
R 0.40 | 0.09 2.5%0Eich s, TORREIOCAES WS

—~ 48—



R HEIT 30 B8 L LR ORI D T—— e - B R A - T

HEREHLLIELBWTRRAE 220 EICD (%4 ), 40ELMT(HSHHSE)DTLERD
WIS FREOBERE AL, SR 20FEMT DHRE, RABEHBEREL LI EE-TOL
®B-7 HORLEE
S E# 0~20% 0~404 B OB #

#F 5| @ b i) B BER®R | ® B OESRE | @ B | EA®
1 76.68° ha # 30.5% | 40.% 3.8 1 5. %
2 79.12 11.83 15.0 23.48 | 29.7 2.87 3.6
3 101.88 1.75 1.7 48.30 | 47.4 5.93 5.8
4 104.04 5.94 5.7 22.84 | 21.9 4,13 4.0
5 81.68 2.83 3.5 23.05 ) 28.3 8.93 | 10.9
6 103.49 1.890 1.7 34.59 ¢ 33.4 1.26 1.2
7 80.55 13.95| 17.3 0.91 1.1
8 64.12 3.40 5.3 0.27 0.4
9 114.18 5.12 4.5 55.44 | 48.6 2.42 2.1
10 §3.50 50.38 1| 53.9 3.91 4.2
11 44.28 28.43 | 64.2 4.10 9.3
12 120.78 84.08 | 69.6 3.19 2.6
13 1067.63 §4.24 | 41.1 1.91 1.8
14 133.63 11.00 8.2 94.37 | 70.6 1,138 0.8
15 132. 74 18.7¢ 14.2 101.14 ) 76.2 1.34 1.0
16 134.74 15.93 11.8 64.83 | 48.1 2.45 1.8
17 198.18 41.55 21.0 131.72 | 66.5 4,23 2.1
18 82.93 31.68 38.2 62.52 | 75.4 3. 44 4.1
19 100.26 31. 38 31.3 65.10 | 64.9 3.05 3.0
20 71.48 10,91 15.3 52.76 | 73.8 1.44 2.0
21 271.97 62.94 23.2 118.91 | 43.8 8.18 3.0

22 14.08 0.73 5.2 3.73 | 26.5
&t 2,311.9¢ 254.15 1,158, 20 69.04

BOKkhd, HEHEAREX -HREEEEY O
Brali i z(Bs+Es)HEHRE
XEHBmREY OBAHELEY, ThrkE-4T
bhas X ATPHE TRHBEER LEHK
B BHAELORHEELALAD TV TH
SrEIRABCcEFIIEREBF TR AV L,
1XAEHBIC0ha BEOERE M TETES
CEORBEREO STy R KE L, HEME
BELOEMEEL 223 0LBbh 5,
1.2.3 #H@EcHkE
AEMEOoOBREREEKBrT LB H(H
LA L2010 PRl cHBUADERE
FERALTYS, L L, RS HE LS
HBL, HRAROHBH EDRIBESIHELS TN
AET, ARV M HBHIEOBEEE 8L
W32 LT BHEEHEBERT IbFERVDRL

v, BERFOF TR, —RoBEM(ER S
BE)FRBELIERT SN MEcHrofdFod
LT3 BB At >0 CHEMLABROBEFEEE~
. BF, Vi MAR ZecmOoFRE( 1EHL
ha) ¥ FRCcHETIHROSREAR T
MLtz sW(=tang ) 2HEHL, TH3EIL
ERERE LR, —F BERCITIAIAR
DISEEMERDISELIALLTIHNEIL
DHEFEERVENL MOIBILOEREL
BEAEE-—4D25RRED, ZH5FEB0%ET
Rz SEREMNAETIHASERELEMTIENC S
B, ZoEMEAL Lo s s, REERERH
meEd, DLAKIME@IIAS, Zh@EM(F
IR )MELZBREBRELATVYN HERE
B Eichd s BERBI LB L, TEBEL
AL LEPOEATHENEZDIZ({RBLD



Mg 27 ANEKECH T 2TE SSRMNEHNRSTESE H24F 1970

dor
(%)
AR

7 gool -' .

%

Lo¢

6 26 80 4£ B 40 T 80 fo (¥ 1l

(%) 7B
H-4 HEALBE
1104 .
{%)
s 10.04
AR .
i@ q.01
A 89
& T
i 6.01 [}
B.04 ¢
4.0 . L *
8.0 [] ] .
2.0 N ., L]
1.0 ¢ et
[ ]
o T T \
gFo B e 70
(o/e) Xei5)/n] EC
M—-5 SEHOFHBIHELHASE

.24 REIHNN

SHADOLBTHE D, KT sEE
e HEEBEREORBESVELD LY LWL,
#2800hs DEXHRO 5 bILACEML EIF
2,300 ha Th-T, AFILFETRAEIOLHE
BEMRE LTI E LTRIASh TW3HRTH
3, thoD Uk cRBEFB8 0EMMI =Y
EOPHARATADbN, BA1 3EXKFUER
=T HYTHRELEBREN TS, HHEKER
BTHDE IWEOHBEEEE LA ERBEELE
s TREEbhTwW3, 20, ke LToLH
FRArERLOBAEELIBACE, HERY

Bbha HB-lirad2z2oEH2nT,
SESORFHIIELNBEREL R EED L
H—-—50ks Bl E&H0. 49 L AfAX 1 0% X
BTOEERTHS, LT, ab6HEBLHECH
FECOELO~4 DEOHKSLEMEEINETS
LE~60) S cHBBAKO. 39T R BEARE
10 kKETHETHD, “HbDOERPLHR
cAEATBRHE ( 0~4 0E)OHRBES
$, ESok#MNS AV ENbRL, L2.27T
B IR KBEARRNERIZ  BTHBHL
OHBREEVWL L IOBEHEOBE, 2
HowFrES (4 0FER L) ORKBEARLZW
OR—S>OMEBEATHESEVE LS,

130

——
=

o

—

WRW B ~o0
3

°‘L};4'o w0 ™
(%) T EEE

-6 SEAHOHMBLFHI FE

DI ABCERLTVWI L AYEOMBEL R
5THAHH, TOARODVWITR—KRLLTHE
OREEFHTIENEERICELD> T DO
Poarrltvi@BArbRLELENTEL, £/, &
OB HEPRRFT BT IEERETT
BB ETATEILBBOT EREEHORE
EYefTabhTtwd, TOXS5KLTHEDS
SRR, TEREL Y LBEET D
Tk HATHEStORREERTERZNWI L,
BEEOEEHTHIROBIARMECIRIND
crhERLEVEHEMRZE ENTETWVS, &
#, thitk-%, THHRHRSBMITrshE 3w



I S AR & (LT OB RIC Db T——BkEF - B - A - /I . FTED

WAL ¢, RbBfe @R 6 Ee OBEN SR
FERTBLENSD, &, HRICERL
FEBREFOL IR, WHAWVWSOMH 2 b THHE
AEZHARITHAHH), TOXHIRERNLL, &
rTR L I NE TORTEAMBNAHAR 2
I mETaEsn, HOoROEW - L0V
BB FoksicEELTVw A MICHER
LTAaBZ L WEMHBOLIEZL BRT
BEIo g tOEFL L, BEEABRHTTER
o 1, 20HKsIEMEER TS L

Bexk, BEH— 10 =vHikoR
HERAL(EELTWD

(1) WEXR

M4 2ETHIROHEEBR DS BE— 7D
rociha 7B LENTFHEROBRBE CO
R AERRE L, KRELTRBEIN (A
L, kg ), ESNCES), HE@)IC AT
#), FHRIN(BES, FHE) EFALTY D,

TOFEROBEEDRICH - DER LR SH R

( B R 320mm ) ©HuR o & 7 0 b diERic i1 b
B SHBOHS & 252K 300mm L EOM
BE#E—9 e/ FEAOR( HESF) BFEBi WA LA TE L2y, LI2HH

M—7 MREFSEEXR



R4 247 ARMRECR T AHR BRNSHNSATRRE 248 1970

WL FhoRETEREBROBM, o &£ Ciek &
ChaTWwd, Thbt, THIEIELTHDIL
BACICBEZLONLLThBEELE, TOD
KAGPMEOBHERLELILKEL{E>TWVD,

BHH— 11 #HMEEKRoLBh (P13—3)

AR 2 R O B B

HAE— 12

S¥p, MELeERrAkROoEricEEAZWVWL
HEA- broHRkBEBLATEREEBOLTYT,
LWEHERARORBELBR LGSR L LPES
HLiih i ->CTHRFPHETF T L0k, B
KERA+H Rz L oEBERTLTWS, &
BEOMECcd hifgic v & BTSN X
(- TvHOXEMThd, HM— 8, M- 9k
Mmmm o fEEdch), WTFhsEEHh TR
Rizohkb-Twad, #HEFCEIBEOADIK L
WA ED, KZEB~LBIELTWVS,
tokryiic, APILFCREEHAES OWLT

SECTION 1
L=0™  FL754%

SECTION 2
=24 £ 257
SECTION 3
e L-aa™ g 250m
\Qafmum 4
—_—
Ll

L=54™ gL 264

SECTION 5
L=64™ EL26T™

SECTION 7
£-99" EL 7700

0.1 2 3

HM— 8(1) eskrm ozt (L)

LizgABsr— 7 +ER»5 Lt~ OB TH 5,
Sectionl~4 KT, SBREKBEIL, Tik£a
Th D,

SECTION 8
L=118™ ELNI®

SECTION 9
L=168® EL 218"

g SECTION 10
/ L216™ EL 284"

SECTION N1
L=266™ EL 788"

B 8(2) Himozl (L)
hAaMEchsDCHET v P BARERAD
EHRBIEE LD, HBOrHIcFHARERDBE
PBMEXHILHIERAE, BI—1 005 TC 1
—1~08— 4pxW@M434£1H10R~12H
KHELELTey b 2HED, P1—1~P15—2
i3A21H~25RCH#HLHBRTH D,

2 WEHE

L AR 12 8V T, & O L T OB AR
Pt HAERELE, KEALLBLE LSm,
IERLLEBEF 1m0 E R > 7B L
L, YrrvprARay 7 E2HAVTE 50cm iz F



R IT 3 B R & (LT EE OBIAR IC Dl T— KA - BN - R - N - D

SECTION 1
s

* SECTION 2
L=gn
\.\‘\
—
SECTION 3
L=E"%

T USECTION 4

BI— 9 JipssTE O 2k ( FM A )

Sectionl iF li#th, Section6 #: EiifllCH 5,
Sectionl, 2@EME L, 3, 4 XA ATHSD,

PRECYOIM -, BEEREZVWEHETTI0
cm ~ 1mTha, WHED@EASEMEZ, 130
cm, B 20cm (#HIKE20cm X 10cm ) @+
BEEEHMiIc 20cm (Fbicit10em ) ¥
BL#, BEc6mm BOFKE»H, BEGEF
JxFvrSicbaf, —H VIPMIETRE

20cm ( 10cm) Jbit 33— AP LXK

(PR WHES )itk > CKRTFHOORARE
SEHELE, Fh K- )X Z7HAE2T03m
X 3moOfBizow THAOLNGE, fEHE
BEri#ix, FmoEHM FBLIUvESEHNE
Lz, “Ofifik 3F40 1 #BHICFEA L,

Hii— 13 FVxFr>RBIAhBovr> 7

DBH,

BRLABROER

L 14

BE LM ERRCAbR>Ta2 56 1L.5mm B
O AT, KEWEod TEHBEHEWIEL 2.
FAHRT2~3» AGEEESEFE LA

(30 W s O B

Ml arE—10mLAEEEDY TH DN,
HEEXHRANEY, TR LB LTHMI LE22
E(HEFEVI Y2V THD L L, 17 18
Kiz%<¢, 5, 7, 8, 9, 13, 19, 22 [Xic
eishTwhyw, HARHRCOHESOLO27
PEBO$MS5 3, 558 0 CcREINOAH
KM aitadT b o TWE, £#HAORHEHORR
HE—8DL5TH 3, C1—1#
ERBrbbEhcBATHWEHC 1 — 2L L
hER LB oBmTeHrs 0T HAES2 02 W
230+ LTHIZ LTS, C4—-3HEFE
BRELASABEBERIMELCWEY, C— 5 A%
BARRICIARETHD, H— 8D hh THKE
HEEISNORE LS THO1E L5 o HEEIIC Y
e LEH-HRs ) s r—thkd sy P
rickoTHlELEBECHS, HlEHARDO MK
MAr g FORMEM—11ILmLTEL,
EEtoBARBE—BRE CAFHMIC 3E L
FRIFELAE, HERLSORE L I O FHED
KRE\EPEMEH— 1 21T, HIEHRAT EORK
BartT LtE-—9OLBYCh7, B+ EI]
em EEATSHEEBTO. 1kg OA—F—T

DG b,



B4 2ET ARTAECER T 2FE BAREEMBATRRE $£248 19790

P2-2 pi-3
p;?- ...'4;;-. Pl -4“‘,

E-10 FEHIOCERN

-8 PEHRORE

4| w i wem|Es pul om & |27k Note
Cl-1| W=7 > L) 301™ 32°| w | 2277 Fem| 30x26" lsﬁgﬁ’%iﬁ% F5HD
-2 » 390 | 30 | W | 7Ahww soxzo | pRE BE D L
@ ” 538 | a1 5w T3ZETT faoxzo | TUETR L L en se
-4 v 656 | 35 | w | J577 ., .| 30xz0 [® 8 A
C2-1| @ m & &% 325 36 |SE]| sx 30x20 |7 i 00FE
~2|® ® & 230 |42 B | 55% %Y l3oxzo |A T #
-3k 5 #| 180 | 36 | SB|#w »=¥ | 30xz0e |53 AmAMK
~4|FH A kB 245 34 [SE|les= soxzo |3 OFEALR
C3-1| W i # 4| 620 | 47 |sw)|ZLT7 soxzo |72 HRE LARES B EE
O4-1|8 % | 200 52 |NE| 317,77, 13020 |[A=2~10m
2 ’ 260 | 42 |NB| 7 v soxzo |BBER  en
~alomo#om | 404 | 38 | sw| 2007 o lsexzo [JY2 BYAR
-sl& B owmzis 41| s 22T o0 laoxzo [ewns, vray
C6-1/% # & 190 37 |SW|LH 30X20 | LHizKEH
-2 v 240 | 38 [SW| 2 =% 30x20 [ p= 81 7em
-3 / 280 | a2z | B | 237 soxzo |3 AR e o
-4 ’ 330 | 35 |sg| 277 s0xz0 | pLB S 3RETT)




AERMEC ST AT L LAREORERIL I T——E . B - HE - N - B

£ -8 BEaAOoRN
o . eyt
Y, B A feikie |E# | Fi & ==t o ® Nate
. m TH= ~v{RHB (T5~BOE)
os-5|x @ 4| 1007 3e°) 8B | FA07 o lsoxe 8T R IERR 0 10T
07-2 | mobuLEKER | 250 |52 | sW| % ¥ 30X20 (A=6m®7 R¥H T
" D= 50em, H=15mOESHK
-3 " 280 | 39 | SW | 7o = 30X20 | S s a5
-4 " 316 | 48 o 30X20 |A= 5~ 8mDEAM
15 R
-5 ¥ 248 41 E K TEE 30x20 5 B
-1 " 210 | 56 | sW | e/ % 30X20 [sHTRa
P8-1| E¢UESCHE | 400 | 34 | SE | #m =¥ 30x20 %i%‘%@jﬂ*
. - H=2~6mpDs R, @54
-2 | gelvonn-F | 430 | 40 |SSE| S, 5 zoxro |57 2%
-3 ® @#|28s5 45| w2 = 20X10 |H=4m®EE
H=1~4m
-4 ” 240 | 40 | SW | 2%, A% 20x10 |4 T 0 o A=2m
Ch o _ . F=6~11m
Pi-1 | LD &HEALHEE| 165 | 40 8 | =€T7TAVT 30x10 2 5Tk
-2 v 178 | 38 |SSE| 3 “7777 |z20x10 {A=7~12m
-3 " 195 | 28 |SSE| ##, LH 20X10 |LHixH=5~6m
Pe-t | KB EAE LR | 125 | 46 | SE | » ¥ 30X10 (HWELET
-2 " 170 | 39 | SE |LH 30X10 | D= 11~ 36cm
-3 " 190 | 30 | BE | # 30%10 E;f:;ﬁom
P3-1|% s || 165 |38| 8 |2 = 30X10 |D=4~2 4em
D=3~1 3cm
-2 " 145 |19 | 8w | LH 30X10 |35 4
- 4443 D= 0.3~ 0.4cm
P4-1 |8 & £ | 152 | 46 8W | =%, 57 20X10 F=0.7~08 m
-2 » 180 | 46 | SW | LH, ## 20X10 |H=5~6m
-3 y 215 | 46 | 8W ” 20%10 |A=9~12m
o=y eyt A=28m
; - . ki D=3~ 7 em
-5 | B Ui | 183 | 39 |SSW| F—# v 20x10 (FHRD=E=TR e
Ps-1 |85 # i & 425 |38 | SE | e/ *» 3010 JAI#H D=10~14cm
-2 " 510 |38 | SE | =/ % 3010 | #  D=10~15em
” D=5~12cm
-3 ’ 580 |32 | SE | =/ % 30X10 |4y 4 p
AT# De=15~32em
-3 " 660 |30 | 8B e+ 30X10 |35 R
-5 W 430 | 39 | 8E | = ¥ 30x10 ALH g:%ézgg?nn
-6 . 450 | 40 | SE [ x ¥ soxio | ¢ B=10~18am
P6-1|Xx A« % |535 |45 W |LH 30X10 |F=15~5m
-2 " 575 | 45 | W | LH®A 30X10 |BELALMEAR
-3 " 615 | 42 | W | LH 30X10 |B=2~6m
—4 -~ H #|655 |28 NNW|TH-wv 30X10 |#7 2% (H=3m) &0
sue=y, ®F H=20m
P7-1 1% & ) 408 | 32 \S8W| %oy oy 20510 1 pe 0.2~ 0.3em, B=ImD& 75D




MiF4 2427 AREMAFICB TR BINHERNRETRRY M24%5 1970
£#-8 HAEBRORR
A | B % | mgeE e | om0 & | 2778 Note
P7-2 |#% @ | 446™ 28°|wsw| Lt A7 RN gy .
-3 " 654 | 30 | NW | J7 77 gox10 | H 19524 m
P8-1 % ® ® &| 225 |21 |sWw|797av7 | s0xi0| 1 YFE A=8~11m
-2 " 370 | 29 | NE | 7#<> smeiy,| P 21t
-3 y 420 | 40 | NE | 7h=> %10 (£8P0 2 2on E=168n
-4 " 300 | 40 | NE | Th= 30X10 ,’,_’;}J‘_’;?S“;,M
PO-1 [M H i F| 690 | 29 |Wsw| Th=v 90%10, | 7ot P
-2 |® k%[ 610 |37 |sw|o;T, 30X10 [ =3k
-3 | # #| 510 | 35 |ssE| S, 7%, gOR10, | R 2 AT S o
»" ’ 395 |28 | sw| 5%, gaxpo | 2 1L
PIO-1 [# i 4| 514 |36 | SE |t/ 20X10 | ATH D=28~32cm
-2 " 500 | 49 W |e/#% 20X10 ;IH&#=16~18m
-3 " 477 |25 | W | Ta=v 2010 | PG ey B B
4 " 497 | 37 |BSE| 2237 20%10 | H#=10~13 m

15

=T h T OISk
- ¥ 7 Rz s5(01-3)

HH— 16

THITYORBMK(C 1—4 )




AP HE T BT B & LR OBR IC D T—Bk -

el - A - K - FTED

D TR CizlkgD #—#— Ll - T3S, 10kg

R — yS BEolERTbOREH T R, P4—4
'“gﬁﬂﬁﬁ TS ) 2P 10— 1 i AR 2 LB L VWA TH > T,
° m
3 . b o "y EANRDBE CO.0lkg DA — F—Th5, Hi
- Ton o MeLTRIBE, OB SHMT o> TR+
ci-3 Care _com BEFEATHHRAXC A »T WS,
7HIY “ = ® Y T
o 5‘4, 1050 2560s) pamy -a‘.‘-\';\ﬁ‘“’
vy o o ”5(2) 19 % S
183 12(6) o W
LH 4(3) T BT
L c6-5 c8-l 5'3(;_; I2)
@IV PR
3909) T 3 ‘?q':;’zggua) Gl
SRR LT o 237
evnx Q) o = t@
ze) Fhav Q‘ﬁ‘ ]
og- a2 ZM Tl o BH—17 B (C3-1)
o A ATERERLEZFEEHBTHEH, £2L0O
P IHIER R B AREAE L,
H—11 HEthaiHki=sr o F
Ny F TR Y A,
HFERXEE com (HEm)
e2-1 c8-1 08-2 P3-1 P9-2 Pi5-2
mm
0')1\0!20 010 20 0 10 20 102 0 10 20 10_20
20 [ 9\> } }
L L
4 40 1 — l—o 1 :
(i"ﬂsu \‘L— L1 ot ——\, } ll i
1 \ 1\ ! /
80 \ o— o— \ \ ;\o—-f
N ) |
| [
100 ] I e

B—12

REC3I—1Trt+tHMIBBELTVAED THA
BRAEE®RLEILOE LT, Dbl xB LI
BRERIEBCELL TR vwoCHARD T
LMOBRMELDELALRES THAS I N, SHO
BETRELAF LIS EH/HE TS0 b
=7,

PM—13ix100ce IMRTLBIR L - TERE
ek -+ OWBHBBERTSOTH B, Il

a—rXRba A— 2 FAMH

g~y 7= Al THELLRLE
L, AR HELroEtRALAETHS, RER
HATEMBOEEAFEE RN 2a— A
AZEEZLTVWD 3 DEBbhd, M—1 4
SHFAMAESE (DIK) Io k- THIE L 2% kiR

HrflBBECL-TEMLERTHS, BPTO
REZA— 70 LIz 2REBT10 ° Ty

sec’

FRTL10 ', 0OA—F—Thot.,



BAnd 27 ARMAECH T AH R WHHSEINeRREE #2458 1970
£—~9 2—r~3bei-28A8 (mm)
5 BLE | BETE| $H(REX-BN) A ELR| BETE | ¥ (RK-8hH)
01-1 6 12 8{12- 6) P5-3 17 20 18(20-17)
-2 a3 33 33¢33-33) -4 10 15 13(15-10)
-3 15 28 22(28-15) -5 9 15 12(15- 9)
-4 14 16 16(16-14) -6 11 16 15(16-11)
g2-1 20 24 22(25-19)
-2 g9 26 16(26- 83} P6-} 8 11 10{11- 8}
-3 18 15 14{18-12) -2 . 25 10{25- 2)
-4 21 19 19(21-17) -3 11 22 13(22- 8>
GC4-1 6 22 12(22- 6} -4 9 13 13(15- 9)
-2 2 14 7¢14- 2) P7-1 5 17 8(17~ 5)
-4 6 i9 14(19- 6) -2 11 20 15(20-10)
-5 7 28 15(28- 73 -3 11 20 16(20-11)
P8-1 13 18 16(18~-13)
06-1 11 24 16(24-11) -2 11 13 12013-11)
-2 7 26 15(26- 7) -3 9 12 11(12- 9
-3 11 19 15(19-11) -4 11 15 14(15-11)
-4 20 23 22(23-20}
-5 12 22 18(22-12) P9-1 9 11 11{15- 9)
oc7r-1 4 15 8({15- 4) -2 7 15 9(15- 6)
-2 5 18 8(18- 5) -3 7 11 9(11- 7)
-3 4 7 5( 7- 4) -4 i2 16 14(16-12)
-4 5 12 B(12- 5) P10-1 0 12 7{12- Q)
-5 13 26 21(26-13} -2 2 36 19(36- 2)
-3 2 21 13{21- 2
C8-1 15 25 18(25-15) -4 2 12 8(12- 2)
-2 14 20 15¢(20-11) Pl1-1 13 15 14(15-13)
-3 6 20 14(20- 67 -2 13 16 15(16-13)
-4 18 21 23(26-18) -3 16 29 23(29-16)
P1-1 0 28 13(28- 0) -4 14 18 16(18-14)
-2 11 15 11{15~ 4)
-3 13 26 21(26-13) Piz-1 1t g 911~ 7)
P2-1 6 3z 19(32- 6) -2 11 13 13¢14-11)
-2 15 33 22(33-15) -3 6 13 13(16- 6)
-3 10 29 14(20-10) P13-1 1} 29 12(29%- 0)
‘ -2 0 23 14(26- 0)
P3-1 7 24 13(24- 7) -3 0 28 10(28- Q)
-z 15 19 12(19-11) -4 1 12 10(13- 1)
P4-1 0 18 g(18- 0)
-2 0 12 4(12- 0 Prd-1 15 26 20(26-15)
-3 4 19 6(19- 0) -2 14 17 13(17-10)
-4 0 2 2¢ 6- 0) Pis-1 10 13 13{15-10)
-5 10 25 20(25-10) -2 11 13 10(13- 8)
P5~1 7 14 11¢14- 7)
-2 13 29 18(20-13) J

- 58 —




HHE— 18

(em)

20

40

(1

20

100

APHEIC T A8 L LFEREOBRIC D T—FkF - B - 3 - - B

AXOEHHM (P 5—5)

HHEH— 19 MAMK(P 6—-3)

BEHR—20 =2 &Lxvx7yrofliEkit
(P13—4)
& XKLL (%) LAHHEE LT+ % (%)
0 20 40 0.7 08 09 1.0 L1 12 1.3 14 50 60 o
3! e
o 0
o N

imxmal

|
T

ol
\i\\jg

l

I

X

[
.

\ L
° -®
M—-13 +oiprAirE
HiL:s P7—3 B4 : P10—4




B4 27 ARAKFBS 2% FRAEEITGATASY Mm245 1970

70 | !||'
il
i
| .
|
il
il _1_‘H
55 l
Y WL/T
\/jO
0o
% |
{1 AL
| -
Al
1x10°

£ (c"sec)

M- 14 ZFAEH
P10—4, »aZAHIRBEEcm

(4) a5 R
a) HEOHH
BWMLr-RicrfcsoBEREORORSTERLTY
8, SERERLLTORROZ Y - v
MEORECHEBLTWELE S 2 RHE»H B
%me.ﬁ%%ﬁﬁt<wwentw5;amﬁ
FIortoMBE T Aabhdrotk, £ EL
oMK CTHAEDHEN ORFE LM -> TV,
LEdaT, ZZkmiBluashmrd-~-EoBRE
Hiil~Offizx LTws, I
Mg TR, ROKXPLME ORI L MY
WoBEFEKrbRE»OHETFH~OH RO
LA LERELTWS, MO Ttk
b 0Ths, BEArTHECRKETFTRITEZ THIR
%MUT%é,%nBﬁWME¢&<*{“ﬁﬂ
BAHLESAZ L hDTHESY, ZOEE TR
Bl Efli & o IEE2 I < VWO THIFE T 2 & D
EOBRIICHTH2TOBRELEVEBVAIICH D
fifgrEassbticLi, T34, MERREEE

HWLTHBIEmT st A+ A K E

-2 @D K — ]

o

W& &

ETH-EEE RS, MEICEE A, Bifhic
S TRLEOKRE—15THS, Wiz 30
X20cm® 600em® bV OEICBBLTHS

C2— 2+ MMM ( FEOEME
DERENRE D)

5K~ 22

P5—4D+#im( £/ ¥
BEMTHDIHRICY VB EE
LTwW3 )



BREF - BB - SR - MK - D

A B 30 A TSR & DR OB RIC DWW T

E&—23 P6— 3 +HEEm( K&k HE— 24 Pl13—4o+#Em( LEO
TRYH -7 ) G HOBRBE V)

(o] 1 i 8 1 ”
| | Comer
T T ST ' :
ﬂJﬁ* PN HH
s LI
EEEENEEE NN
i EBEERENEEEE ‘ _\_ Q—\_
R "‘JI = L i | ";”, [N
) ] e - B
O ‘ —
|
RN
N O L o e
| 1

HM—15() B & & M
BExhETOBRE (2)

wh o amt 0 wt o !
b ‘ T T | |
| S 12-3 P14
O N N B | L
[ | N | 1 o __ =
HAVEE T O N N N
L LA EN LR LN | |
50—y 4+— 1 2 ! I 2. S, | M N

¢ M % | N \§ _____

M- 152 WRE 2%

— 61—



4 2T ARBR TR T2HE HRAERNESHERE #2458 19070

Mzl 2t BOAMREAOHLE- T3 ZTOREF, PRESTHRBONMLMELE T3
BA 20cmé 40cm il A ECEDLEIANLD ZEtiLzhER—-LORKELAE, BORRTh,
3 THE, BT, 20cmE COREF,, & RF=W, L3R ORE, THADLLEEIEL &
40cmETOREF,  BLUFF-TE-EELL DAL kB RETH B,

®-100] JEHORELBEL

Bl Pao Pao Ve te oo™ Fao | Fa =¥ B & £
(g’ (g) (g) (cm) (g) (g) r B | R B| T B
02-1|342.8|509,3] 587.4 1060 166.51 78.1 0.59 0.28 0.13
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P14-1|168.6| 204.0] 204.8 50 5.4 0.8 | 0.83 ] 0.17] 0
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P15-1| 69.8| 91.0{ 100.0 70 21.2 g.0| o.70 ] o0.21| ¢.00
-2] 76.0| 92.8| 116.4] 100 16. 8 23.6 f 0.66 | 0.14 | 0.20
P8-1| 91.6{ 94.0| 96.4 50 2.4 2.4 0.96 | 0.02| 0.02
-2| 69.0| 84.6/| 106.6 90 15.6 22.0 | 0.65| 0.14 | 0.21
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-2| 10.2] 19.4| 22.2 60 9.2 2.8 | 0.46 | 0.42] 0.12
-3] 69.8!107.8} 112.2 60 38.0 4.4 0.63| 0.34} 0.03
-4 40.2| 67.2| 76.4 80 27.0 9.2 0.53| 0.35] 0.12
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