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Work Load of Felling Work Using Chain Saw in
Japanese Larch Plantation Site'
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2bgigle] Ablgkg %?*"—16}71 glsted A7t WEANHE AR Ax FF 2.62m° 2 vhehgl

At o] 2l 5H S Yrislr] $jsle] oA A Ay, HHF 2.42¢/min(46.5me/kg/
min) 2 & eyt om  Agl Al Ak alglo 2 A dFE C’]%{} ‘4"3 Zulake) 3 AEAZEe) 2
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41.9% 2 ey,

ABSTRACT

This study was carried out to investigate working time, productivity, and heart rate during
thinning using chain saw in Japanese larch(Larix leptolepts) plantation site for analysis of physical
work load, and to investigate maximal oxygen uptake of worker for analysis of maximal work
capacity .

The real working time was 366 minutes in a day ; about 192 minutes in the a.m., 174 minutes in
the p.m.. The ratio of real working time per total working time was approximately 90%. The rate of
moving(Mo) to real working time was 26.3%, which was the largest one of work elements.

Average maximal oxygen uptake, as an asset of personnel performance, was 2.424/min(46.5m¢/kg/
min),

During the real working time, average productivity, the mean rate of increase of heart rate, and the
mean work load index was 2.62m’/hr, 93.2%, and 41.9%, tespectively.
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Table 1. Description of chain saw(model : Husquvana - 42)

Engine Fuel tank Qil tank . . .
h
displacement(cc) volume( ¢ ) volume( ¢ ) Weight(ke) Guide bar(inch)
42 0.4 0.2 4.6 16.18
Table 2. Personal data of thinning workers,
Worker Job experience(year) Age(year) Weight(kg) Height(cm)
P.H.H. 3 28 48 160
L.N.L, 8 32 54 160
L.J.S. 2 34 56 170
K.D.S. 3 30 65 172




124

Table 3. Division of sub-operations in this study.

ANEE FIRT HESR ok EERESN

Real Working Time

Time - - etc.
Net Working Time Allowance
. . Pe Jo
sub-operation Fe Li Ta Ro Pr Mo Se av
re pe rf am
Fe : Felling re resting
Li : Limbing pe : personal allowance
Ta : Take down hang-up tree Jo : Job allowance
Ro : Removing obstacles rf  : refueling
Pr : Preparation for felling am : adjusting and maintenance of the chain saw
Mo : Moving in the work site etc. : not working time
Se : Searching the marked tree av : avoidable delay
Pe : Personal allowance with resting time
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=
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Fig. 1. Diagram of treadmill with several equip-
ment(Quinton 3000 and Polar Sport Tester
P-4000) for measuring of maximal oxy-
gen uptake and heart rate.
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Table 4. Speed and gradient of treadmill in Bruce
protocol.

Stage 1 2 3 4 5

Speed(mph) 1.7 2.5 3.4 4.2 50
Gradient(%) 10 12 14 16 18
’I‘lme(mm) 3 3 3 3 3
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Fig. 2. Diagram of heart rate measurement(Seno Heart Check 108).
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Fig. 3. Composition of the sub-operational time in real working time by worker.
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Table 5. Average productivity of chain saw operation in net working time.

Worker No. of thinned trees

Average volume of

Thinned tree volume per net

(ea/hr) thinned tree(m®) working time(m®/hr)
P.H.H. 60.8 0.14 2.82
L.N.L. 62.3 0.11 2.39
L.J.S. 57.3 0.13 2.53
K.D.S. 50.0 0.15 2.72
Average 57.6 0.13 2.58
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Table 6. Regression equation between heart rate
(x) and oxygen uptake(Y) on work load

test,
Worker  Regression equation R®  F-value
P.HH. Y=0.018x-1.1644 0.96 509.881
L.J.S.  Y-=0.0203x-1.0813 0.94 241.607

Table 7. Estimated maximal oxygen uptake.
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Bl AlF WEA] A E Ho)
= AIEoE e syste HEAE A
o7 BA —5}03 t:}-

D Atrsobg

A F AFEA T FA A AuteFsl s
A& 23, Table 84 2& ulel o] A%
Alzke} Alvbgs Z7ES B 101.5%E vlebyt
oy, 2kl abg] Alolo| MIME FAIAIZE Fat
o] Alwbe Z7FEE 51.9% % vehyoh. F44

)= I BN

7re] AlmbpErbg-S FAAZY olHe] Akl
o] FHE ¥ FE Mol: oz A
of =i t-g A F = FAAIZ BE
Z FAAZE wf Ao g dFoE A AR
A zbEch,

IWH(1986)0] A egAke] 4b2] Hafel| mg

Aelx 3e+8 Heart Memorvats 7171 & o4&
3}04 ulh:ﬂ--r-fi zx}s]- 74];]. Gkg o]g},_,.] Z]é’r =
i 30% AAAE 2E W 55~60%9 Bt
o] viebwtir, 10kg2l TGMIHt 60~70%, 40kg
o] H-alell A= 66~83%2 HaAFwE Werkw

stlzl, 2 qlgelA AelFel o WEa]
Agalzre] A3 ASErbE 101.5%e o
40kgel A& B 0% FAAE olFshe A
of ikt HLMM e @os AddEs o8

I

= ahele) e A

et
2) A=A
A7 iz Ad el A Adde F3)
gho] Hoztgi g ¥ %ol AdstertE et

Wi A geleh, ANE AFAZ Hate] 2]

Resting heart

Maximal heart

Maximal oxygen Maximal oxygen

Worker rate(beat /min) rate(beat /min) uptake(2/min) uptake(mé/kg/min)
P.H.H. 61 192 2.24 46.6
L.J.S. 58 181 2.60 46.4
Average 60 187 2.42 46.5
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Table 8. Increment of heart rate by sub-operations. (Unit : %)
Sub-
operation Fe Li Ta Ro Pr Mo re Jo
Worker ) v o
P.H.H. 103.28 98.36 95.08 103.28 104.92 96.72 52.46 77.05
L.N.L. 123.00 125.00 124.00 122.00 127.00 121.00 83.00 105.00
L.]J.S. 91.38 96.55 96.55 96.55 93.10 84.48 48.28 65.52
K.D.S 87.50 89.06 85.94 89.06 87.50 85.94 48.44 67.19
Average 101,29 102.24 100,39 104.97 103.13 9/ 04 58.05 78.69
Fe : Felling Pr : Preparation for felling
Li : Limbing Mo : Moving in the work site
Ta: Take down hang-up tree re :resting
Ro : Removing obstacles Jo : Job allowance
Table 9. Work load index by sub-operations. (Unit : %)
\ Sub-
\__operation _ Fe Li Ta Ro Pr Mo re Jo
Worker L -
P.H.H. 48.09 45,80 44.27 48.09 48.85 45.04 24.43 35.88
L.N.L. 40.00 51.56 50.78 49.22 53.13 48.44 18.75 35.94
L.J.S. 43.09 45.53 45.53 45.53 43.90 39.84 22.76 30.89
K.D.S 44.44 45.24 43.65 45.24 44.44 43.65 24.60 34.13
Average 46.41 47.03 46.06 47.02 47.58 44 ’4 .22 64 34 21
Fe : Felling Pr : Preparation for fellmg
ILi : Limbing Mo : Moving in the work site
Ta : Take down hang-up tree re :resting
Ro : Removing obstacles Jo : Job allowance
HEASE TH AT Table Gl L whsh  AE AZEAds HeFEEY 2 ARy
ol AFANE THSL e BE S4stdel Mg F¥sUos, 1 Avh: g A,
deld Ha 41.9% 2 E2AE S, 1. 1Y Az A7k 6A7F 622 3 2kg] A
SR 5(1996)2 Aol &= el(Cable crane), 7ko] oF 3417F 128, 2%7} 2417k 54%-2
271 %7]1(Logging bogie), E el (Tractor viebyrend Ak Alz = Aabg A2k
winch)& wWA2 2 #7238 AQAEATE Hlgo] of 9% HEE A= o e
HlAL - gAf ko], el sl EA]SvE Ao st
Badel Aasle] A9 BF 26.6%, =A8 2 ARQAL F Lo AZwEL ol
a2 Ak 33%, 2AR-7] AAE] 26% % (Mo)® “I%OI B4 26.3% %2 A & F# 3
Baslged, oleh vlastd 2 olfeld &4} rod, Aepael(Ls} 3324 7 (Ro),
g AgE WEage gyl g e A 2] 51 <1 & 1] (Pa)7 20.1%, 17.1%, 14.9/0
o8 #oEcl Al L B g8 A s ZAo® e
%k‘%. upiha] AbEabglel] o] FHar zhg] A
F< | g 7 vlgol 7 & olEol dished Az
W 2bgEre] Faked sl £ olE=ksle
2 oodyE "WE Y Az del AlgE Fabol]l g A7 oF slo® g,
Ao Bg ol gste] ol ATl FaEl 2b 3. AL A A]lEE EAg A 1
Watel g o g Ateide] 2giuby AN A o, Ak "dE5ajze] P H.H. 2.82m' hr,
d%F FAY 72 8E AEstr] Hsled 84 L.N.L.. 2.39m’hr, L.J.S. 2.53m%hr,
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K.D.S. 2.72m/hrel ™, BF 2.62m*/hr2 o}
ehytct.

. A A eE S Wobslr] flsted FHefat
2AAYE AP A, "Hd 2.42¢/min
(46.5me/kg/min)2- 2 ebde},

LA A At g slgo g AdFE o] 4%
deid A F O AEAY AR E
AR Aw, AEAZR Al FoMES H
#F 93.2%% dehgon, (A TATE H
F 41.9% 2 vhepydch, Wby, AdFE o
48 Aol A HEt g & 2k
Fog ddss, A4 FAT t{Ee] AF
Aoz Y #usly| Hste AgHE
A F gle FAAZEY qhafel @ o
T2t H48¥ ez A7Ec
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