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Hl1# A & H H
Table 1. The Items of the Investigation.

4y n for Cutting of the standing tree.

15 B Ttems il #
fE ¥ B % Worker’s Name
[2:e X ‘Woking place
e K M OB OB The Distance from the previous tree B OARDH O IEHE
fir =8 in a valley or on a ridge etc. R, WWE, BE
fiF # Gradient
2 % Footing State 0, &
T S (O ¢} e The kind of Bush
T oW oM ok wE The Density of Bush i
Kk % B The Density of Tree 17 -1 REK
£ &) il &) The Direction of Felling ., B, T
% @ B W | Time
5] TH The Name of the Tree AF DK
B B "B 2 Breast-Height Diameter cm
i F=1 Height of the Tree GEBEH m
AV N - S - { The cubic content, standing m?
53 F = The Height of the I.owest Branch m
BT - The Number of the Branches
*k B/ o 7B X The Height of the Cutting-place
B & oaoE MR Walking & preparing Time 0.1 7 ifr
73 &l i3 il Felling Time 4
W om L B[ ;‘r:::\;lecﬁfttlvr:'gen the Felling & the Br- "
B o% L B p I’{;k;; sTime for Cutting off the Bra- ”
# & i3 5l Barking Time Y

Eg) b EH for Log-Making

" 2| Items i *
fE ¥ & £ Worker’ s Name
% X ‘Working Place
2 i in a valley or in a ridge etc. R, WL, BiE
{1 # Gradient
7 B Footing State B, &
& & FHF @ The Direction of Felling k. B, T
B % | Time B #4851
1 & The Name of the Tree
B w5 B £ Breast-Height Diameter cm
i = The Height of the Tree standing m
¥ R M OB The cubic content, m?
Fi )i -y The cubic content, Logs m3
#* 1 b Standing C./Log C. %
E U o&£ ol The time for Making Logs 0.1 & Bifr

Note; When we write ¢ ‘Standing-treecutting ”, that includes Falling, the
Branch-Cutting & Barking.



230

Fak
Table 2. Significant Facors for the Amount of cutting of standing tree/man hour.
i F F Kk & F K&
Significant Factors Flevl The 9% of S, S.
n 5 5 & &) %)
Breast-Height Diameter 1 2
O x 5 1
Number of Branches
1= I A 1 1
Direction of Felling
Footing State 1 3
% At
Working Place 1 2
/\ E:
Individual Variation ' 1 15
#
Residue 30

#3k FRTFoOHEKRECH T HIHE

Table 3. m?/man hour of Standing treecuttiong for each Factor.

8l G IRMIAS D KRS | 99 % 7 ¥ B A
Derection of Felling m?/man nour 999 Confidence Interval
F Upward 1,464 (m'/h.p)
BT + 0.072
Hotizontal or Down 1,564
- # ‘
Footing State
B Good 1,594
m  Bad 1,434 + 0,072
B Bt
Workiog Place
6 B [74 X 1,287
4. 5 & X 1,499 + 0.088
7 5 % X 1,742

¥=0.028%+0.511 [j:o.426‘/"z”754—43‘4{—;—&4g : 95 %6 15 TEBRSL)

BHEORER, RAGEOBRICEBELEEYRO-LhA), BEYHEF bk okt
SEELL, ThER E Lis, Zhud, & EEREE I LT, REAREEMED
REmcREBERLT LD TH 5,

o) feEBRORPNE—RT [Tl o TnBEE

DEBTRLIEL SEHEATE VS RFHREFCHEAREFLOTHEH, LTI hidRER
ERROBNCLDHDTHD 5 M (Tlk/ct, 6BERXILS5 A13, 15, 17, 4 - 5 8&Xi16 A15
H, 7816 BIGHCHAEIRCTHEDT, AEHOBVCL S (ChEMCRT [AEE] LHE
5) LOTHHEZLLEBZLNANLTH D,
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FHIR BMEERE: 1M IAMYRY Y % Fig. 2 The Effect of the Number of Branches
BoBiR of m3/man hour of Standing-tree-cutting
Fig. 1 The Dffect of B.H.D on m3/man horr of
Standing-tree-cutting %
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Fig. 3 The Amount of Standing-tuee-cutting per Day
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) BHRBCXT2HEERT

FAE BHRkBCHTIHERRT
Trble 4. Significant Factors for the Amount of Work per Day.

A ¥ F ok e % 5
Signiticant TFactors F-level The % of S. S.
{Eldividua{\Variation 1(%) 22.0 )

£y 1 18.5

Weather ! 6.3

Residue 53.2

ZOSHHL, RER—EEAFA—HCE-THW 5 322 AT, WA, H, XE %i&, BE
DERTFICDWTAT 21 LDTHD, TDO5H [B] &k, TOHITEDTEOED, EELIFEDT
MEME RIS b ERTLDTH D,
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Bk #HBHERF LAHEXS
Table 5. m?/day of Standing-cutting for each Factor.

@l " Jgg%f%ﬁﬁaﬁ
Teams m?/day ‘ 999% Confidence Interval
] K, 7 M A 13,902 (m?/doy)
fll—2, #IEHME 20,133 + 2,882
HNERSE, MM 14,8C9
% & (
‘Weather
i Fine 17.726
<4 Cloudy 14.637 { * 2,35

7TEHI VAEVZE, FISRY, DO HBERYRL OB I R EERELTAD L, BT
DR CHSEE O E MBI TR TF ORI L DL 0 LIXEX bRk, ThEDAH, Bz,
oL LHBORZVEAROAREX LB I AL ELIL6 BHOFIE VG HEE LR L TRENX
o THLND, Eo2o0HEEORELTE] EE5RT, TichbbEEREoIRrERicT 518
heEBEHORE, HOVCIIEEOEFENI SO TL B LB LD THEEELFMRLI VLD
wBPbhb,

F5942%, BHiE b) 0 IFCHR LB 2021, MMoBFaEEEL W% 5 HRT
D LEBEC b bo, ¥, B1ECET 2 ooREvdE L T, TOXKSBIMN
TH] EZORFEBEEIHEZONAOTIR AL EELLR D, UL, WEZIT, Th¥IElEY
B EEARHEETH D, CHIXSEOTHIZEOXRELDTHS S,

e) FEBMORRRIOEHRICOCT, BREVIEECETIRABMOBRIEOROMD T
H5o

IR TTEERRIL, 74.3% LIEFCEHRTH DA, TRHIMESEHR, TOTHEIE, Bz
STHABBECEE L TEMN 20T, REECIL, BEE LKA TLEST, FORMORREN T
WEBANHOI L, BIY, TOBOFEEBCOXLOTHIHLIADFEEINT LS E=IEHD
BT TAEERDIL I ENBLORD I L ETH D,

WTFRIZLTh, CORGBIMOBRE, SHEOBEOBEERML - DIIBRTH LN, HOF
MRac i R A2 M KR LI by,

) EFRCOWTOHHRENDRICER, 4, ©) OBNEILOSICHG 5 ~ 2 & b) T
BoHR IS D HSREC L D TEBRALMEL TERB LD L 51Tin b,

FEI3IXNH5 A12, 15, 17HD 6 B TOMFH 1 H HkEIL11,1000f, 6 F17H D 7 EH#TOH
Fi#i314,4100° CBIAE 4 AT, ThEemz s EFHEEE, SR GCERSEE L ©
MWRLEL D T2 LS Te2 T 5)TH D, EI3FHEND 6 SHiDFHINEIL], 287 /man hour
7 B4 TiL1, 757’ /man hour CH %, Th@ L EEFMEIL, ThFh

11,100 _ 14,410 _
2 X1,287 =4.31Rf, 2 X1,757 =4,10F%

EieB, @2IT, FOROTR LB L HICIEERMEL O E T2 L, ThPEh, 47.9% L0
45.5% NEBR LI D,

XK@ X fux, B D fEET R M. R, 515.0~8.0. AL () o R.M.R. [19.3L 75T
WhZl, BIUBURNSEBROGLUTERDZONMERETHLEZ ExEL T, bRbhoBEL
%®$®¢K&ﬁ%ﬁﬁ%%%Afm&voﬁ#6,imﬁﬁéht%@$uvfh%%tfﬁv%
DTiXiow,
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B B % f 44 5.5 (%)
B R 16 1.9
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ﬁ’ﬁ B @ = 12 1.4
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%
P st 36 4.3
% oo g b 34 4.1 —
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& B e 4 0.5
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7 &t 233 21.8 74.2%
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® 3 839 100.0
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Table 8. Significant Factors for the Amount of Logs-made per man hour.

23] T F K % % 5 =
Significant Factors F-levl The 9% of S. S.
: % (%) (%)
Individual Variation 1 56
B =
Height of Tree S 2
Residue 42

T, MEERRAE TR, RENLETIMEAZTE I, Zhik, EP0IHEN. &HE
AC L O THEH—FELTED, SEO—AL LD THRE EMOEZENESTL, FOHRFRIRD
BLIEWLDTHBE LRI ZERERL TS, ok, I THLEBRMCBERMIGIA T
7eve

b) kA L FERTOER

ZOFEEX L ATOTTLRELOTHY, FLERSIT CTHRENFE TRh2oE IS DM
AZETE MR LoNETWE EBbR b,

#Ho9% X M A DO E W b Y B

Table 9. The Amount of logs which each worker made.

i3 3 2 % ok B (m¥/hp) 9 % {5 BB R
‘Worker’ s Naine m3/man  hour 99% Confidence Interval
. |
C 3,560 (m3/h.p)!
F 2,600 | + 0,050
B 2,630 )
A 2,380 :‘ |
5,810
M + 0,081
G 2,290 [
L 3,200
I 3,130 |

Mean [

5 5 RofE & HskE O BIRITRK THEbL Sh b,

¥=1.849+0.077x [i0.854}/;114+§i24%)7): 1 952 fEHERRA

vy 1EE 1 A b HskE (of/man hour)
x e (m)
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Table 11. Significant Fgctors for the Amouht of the Work gathering logs per man hour,

A T HHE A B FHER | F ok ﬁleg‘yff i %
Significant Factors d f. S. S. M. S, F-level s S Remark
. %) )
e 1 541,450 | 541,450 1 4.2
B radion 2 7.628,698 | 3,814,349 1 61.8
B B 4
17 ~rdbRAK kG E, (T
Number of cuttree/100m? 1 2,461,602 | 2,461,602 1 19.9 ® L‘f ﬁ,% )
(- P
—~ i o B AR
L ot eom o B 2 815,528 | 407,764 | 1 6,2 D RAER
BES, RELH
17— n¥% b E 1,043,208 & 7
FAROLZLIN 2 7N7.691 | 358,846 | 1 5.4 D, LOEE
the previous two DBEDLITK
10%8 T 5,
Residue = 3 83,313 | 27,71 2.5
B orm T 1| 12,248,282 100.0

T, ARSRLEERRT THE, TOWELL 7 - 0 RARK EHBELOTH B, =0
2HEDOMCII SRR CHEBERLED2 LD EEBLDR, ¥o7 28D DT, RxDOMEEYE
TILL T, TORFLHEICK U THERE L -FED HoR FHAM L REL LR L OBIE
@R xBl, TOROHHEILZI THANLEIOH 6 The Effect of Gradient on m®x m/man
HE2 EEBEPBECAND &, BEOEEFSRIT hour of Gathering Togs
#910% i< e 5,

Fig.
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P L EbhBe ‘3( Noo 107 20 305, 400 50
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Ft, D5 7T Y vITDE AT,

GENET BT PHRENT OISR D Z L &RL Mean Gradient
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Fig. 7 The Effecr of the Nnmber of the trees cut
and the Cubic-content of Iogs per 100 m?
on m®xm/man hour of Gathering Logs
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2% FHOARAFLEEDE
Table 12. The Amount of the Work gathering logs per man hour of each team.

4man-tesm

#l (3 * B 9 % fF W BE R
Team m® x m/man hour 99% Confidence Interval
(m®x m/h. p)
mOH A (4N t 0.

+ 1.18

3man-team

B OE 8 (3A) \ 25,63
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Summary

This is the report of the time study on the logging and the transportation which was done
in Kyoto Univ. Forest at Asyu, kyoto, May to September 1960.
The study was done on each of Standing-tree-cutting, Logmaking and Log-gathering.
In this résumé, only the significant factors which had some effect on the amount of each work
investigated are described here, and at the same time, the figures and the tables connected with
those factors are pointed out.
All trees cut there were Sugi.
1) The amount of Standing-cutting by hand in a hour per man(m3/man hour).
Standing-tree-cutting consists of felling, branch-cutting, and barking time.
The significant factors are D. B. H., the number of the branches, the direction of felling,
footing state, and individal variation. See Tables 2,3, & Figures 1, 2.
2) The amount of Log-making by hand in a hour per man (m#/man hour).
After seasoning for about a month, they cut the tree by the length of 2, 4 or, if neccessaey,
3 meters and make logs for market. The auther writes *’log’’ in that meaning.
The significant factors are individual variation and the height of tree. See Tables 8,9, &
Fig. 5.
3) The amount of the work gathering logs by hand in a hour per man (m?xm/man hor).
After all the works mentioned above finish, the logs distributing there are gathered to the
bottom of the valley by hand.
The significant factors are team, gradient, the number of the trees cut per 100 m? and the

amout of the logs per 100m2. See Tables 11, 12, & Figurer 6, 7.



