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This report deals with the time study of the helicopter logging for thinning and selective cutting
executed in December, 1985 in private forests in Horai-cho, Aichi Prefecture. A helicopter, type of
Bell 204B-11, extracted 388n® (467t) of timbers from seven logging sites. We observed and analy-
zed the yarding operations of three logging sites among them. Results of the time study were
arranged in table 4 and figure 8.
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The characteristics of the helicopter logging in Horai-cho were; 1) Timber extraction from

several yarding areas, 2) Yarding of both small thinned logs and large tree-length logs, 3) Small

landings and small heliports built in several separate places because of steep terrain condtions. The

helicopter logging is usually performed independently of ground conditions and, therefore, is one of

the most stable operations in all logging methods. This was ascertained by the small value of the

standard deviation of observed cycle times.

Even in thinning or selective cutting operation, the yarding performance of helicopter keeps a

rather high level despite of a little delay for some difficulties in hooking-up at yarding area. The

helicopter logging is considered more suitable to thinning and selective cutting operations than other

conventional methods, such as cable logging and tractor logging.

For successful introduction of helicopter logging into private forests, the followings should be

considered carefully; 1) Co-operations of forest owners in the region, 2) Careful planning and pre-

parations at yarding area and landing, 3) Harvesting sufficient timber volume to reduce logging cost.
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B—3 ®HULE (BHFR)
Fig.3 Landing (at IWAIZAWA)

®—1 BHROEM
Table 1. Observed yarding cycles at IWAIZAWA

P I 2 EIFR, O IKlidk
Logging site | IWAIZAWA
BUUAEA B, W0 19854E12H17H (K) 135464370 & 1515474 £ T
(72720, ~) a7y — PR 0 72 & R 1050 BT & el )
Date of observation © Dec. 17, 1985
PR = N | Va1
Weather condition : Fine but occasionally snow
W0 3 RN, PHBIRRT, EHELE540m
Elevation of yarding area . av. 540m
M LS G e Rkl o 1), #5260m
Elevation of landing . 260m
T 0 35 & W Lo [ o KEREME © 800m
Horizontal distance between yarding area and landing . 800m
WA, © 2 ¥, e/ FORY
Timbers yarded . Long woods of SUGI (Cryptemeria japonica) and HINOKI

(Chamaecyparis obtusa )

AN 3T - OBEFEAESE | Elements of Helicopter Yarding Operation
@O.L1L#%FT © Haulback flight
®@7 v 7% F ! Choker lowering
O £ B D 4 Hookup
®—1 T @ Choker setting
®— 2 HH L4F : Choker lifting
@TFIHRET : Yarding flight
G L : Release
®A Y v 7fi & ¢ Sling-pick up at landing
@AY v 74U ! Sling-release at yarding area
@i 22 DL L © Delay for re-hooking
L, AHTUE OB @My, BLUO» 5@ F TORERALOKIFEITh & d o 1,
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""ﬂ’f a% {/[3 ;fyi iuf mj (‘)J\) Fds g, s e
x5 Operating Time (min) R4 - Turn
No. of U (A SEELZE PN S S (O
yarding Elements of Operation Cycle Number  Weight
cycle ) ® ® @ ® time of logs (keg)
1 / 0.15%* 1.58  0.20 1.93 3 750
2 0.97 1.63% 1.35  0.08 4.03 2 500
3 1.23 0.67* 1.28 0.08 3.26 2 500
4 1.12  0.27 0.70 1.23 0.73 4,05 2 500
5 1.08  0.30 0.95 1.28 0.17 3.78 2 500
6 1.13  0.28 0.62 1.30 0.12 3.45 3 500
7 1.10  0.12 1.00 1.53 0.13 3.88 4 750
8 1.13  0.20 0.82 1.30 0.15 3.60 2 300
9 1.20  0.48 0.52 1.72 0.12 4.04 2 400
10 1.12 0.38 0.62 1.45 0.15 3.72 2 400
11 1.15  0.35 0.48 1.88 1.00** 4.86 1 1,100
12 1.23 0,33 0.63 1.53 0.17 3.89 2 500
13 1.05 0.18 0.57 1.25 0.30 3.35 2 300
14 1.12 0.25 0.80 1.33 0.47 3.97 2 350
15 1.10 0.30 0.50 1.67 0.23 3.80 2 950
16 1.35  0.22 0.37 1.50 0.20 3.64 3 600
17 1.13 0.25 0.42 1.38 0.10 3.28 2 300
18 1.03  0.22 0.50 1.37 0.13 3.25 1 400
19 1.05  0.35 0.55 1.52 0.13 3.60 3 600
20 / 0.30 0.37 1.32 0.23 2.22 1 400
21 1.08 0.28 0.75 1.45 0.17 3.73 3 550
22 1.05 0.28 0.42 1.60 0.18 3.53 3 1,350
23 0.97 0.42 0.43 1.57 0.07 3.46 4 950
24 1,13 0.32 0.60 1.52 0.60** 4.17 3 500
25 1.23  0.33 0.32 1.47 0.08 3.43 2 550
26 0.97 0.28 0.35 1.52 0.17 3.29 2 600
27 0.98 0.40 0.33 1.43 0.12 3.26 3 500
28 1.20 0.30 0.57 1.47 0.22 3.76 5 900
29 1.25  0.38 0.40 1.42 1.55** 5.00 1 500
30 1.18  0.32 0.80 1.53 0.18 4.01 3 500
& B 2.45%
Total 31.33 8.09 15.39 43.75 8.23 109.24 72 17,500
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Fig.4 Yarding area and landing (at NAKOE)
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Table 2. Observed yarding cycles at NAKOE

IR A, O IRk
Logging site  NAKOE
BHNAEH B, MR 19854E128 210 (dn) 935S 11T E C Gl I o
7135 M), B LU, 130502475 5 13054350 £ C
Date of observation . Dec. 21, 1985
PR
Weather condition : Fine
FF 0 35 ¢ B R210m O NBR O 2 ) OB TIHHIE2E°, 2 OB OFiG200m
Elevation of yarding area . av. 200m
FEE LSS A AP ook 2 R, A5 140m
Elevation of landing . 140m
R 0 By & FE Lo KR ¢ 140m
Horizontal distance between yarding area and landing © 140m
W L A F ORERM
Timbers yarded : Thinned logs of SUGI (Cryptomeria japonica)
PHEREONE D~ LIZHL
Elements of Operating Time . The same to Table 1.
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F—3 LEBROEM
Table 3. Observed yarding cycles at KAMIKAIZU

M L L HE, K Gk
Logging site | KAMIKAIZU
A B, R 19854E12H23H (H) 900D 6 9 E429r ¢, B LU, 10344
A H11479r % Ty
Date of observation . Dec. 23, 1985
Kgge L
Weather condition : Fine
WH S L S B 2 U CRESBIRIET, SEHEE400m
Elevation of yarding area . av, 400m
PR U S D AR — BB L T, A390m
Elevation of landing : 390m
MR 0D By & G EN L 5o B oK ENEE - 450m
Horizontal distance between yarding area and landing * 450m
Wetid 7oAy, €3, /S FORY
Timbers yarded . Long woods of AKAMATU (Pinus densiflora), MOMI (Abies firma)
and HINOKI (Chamaecyparis obtusa)
HEERONE L K- 1ML
Elements of Operating Time . The same to Table 1.
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{4) 3IMEOEMIERLDOILE DITEENLEY A 2 LI DWTCEH LA LD TH
BN, %, LREO MR OEMERE I Bo SERBIFBEHEDO AN LKA Y A IV THS
B, MBLAONE-4ThbH, ROWTHEOY Wh, AT £ ALEELIERL, E
1oy 40, M1 7Vv0L, 2 Gfromed, LUHBENICEMT L DEER
7 O AN I L 2 &AM 1L 2 B BiLh, -8, ZOWBESOAILLS
LAavfEEs o4 s v g, FILRFTIEBOM I A o VBRI AR L .

SETE B WEERAIROY 1 2 VR, v

BIREEDY AL TN
Average normal yarding cycles consisting of O to ® elements only

QLILRIT @FIWRT Q7w 7T O OFEL HTA 70

Haulback VYarding Choker ERI Y AL (53)

flight flight lowering Hookup Release Cycle time
& H#H R 1.11 1.45 0.29/  0.59 3.8 4min
IWAIZAWA (31) (40) (8] @s) (100%)

: 70,20

g ’»" "v"' ’,/' ’/l (’5)
% # 0.73 0.87 0.62 0.80 0.44 3.4 6nin
NAKOE Q2D (25) (18) (23) (13) (100%)
+ B & 0.75 0.65 0.45 1 0.39]0.33 2.5 7 nin
KAMIKAIZU (29) (25) (18) | (15)1(13) (100%)

< fEED4EH Description of yarding operations >

BEHR EMIEEA, 1 BIC 2 ~ 3K

IWAIZAWA | Long distance transport, and loading two or three logs a turn,

Bk EMIEEVN (BIRMADEH), BMEMOME, 1 EIC/)VEM £ SRS

NAKOQE ' Short transport over the ridge, and loading a number of small thinned
logs a turn.

LT EE MR (RSB EHELIBREESES), 1 BICEM | A5aR, shatk
ICHEL

KAMIKAIZU © Short transport between yarding area and landing at about the same
elevation, loading one tree length log or two a turn, and landing built on widened
forest road.

H—8 BREROHTHERENZ Y17 NOEMMRILEE

Fig.8 Comparison of normal yarding cycles of three logging sites
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Table 4. Comparison of yarding operations of three logging sites

ek PRFIZ/N o L H
Logging site IWAIZAWA NAKOE KAMIKAIZU
HM4E ) A ¢ Date of observation Dec. 17 Dec. 21 Dec. 23
i D M & A LB ¢ Between yarding area and landing

KB ¢ Distance (m) 800 300 450

% ¥ 7% Blevation difference (m) 280 60 10

FUEREHIME* ¢ Modified distance to the ED {m)* 1.870 400 450

e M BGHHE | Gradient of operational areas

) | Yarding area 37 28° 37°
(31°~47") (26°~45%)

W LY Landing N L Level  SPEHLC Level 41°

SEpEEER © Under flight path 37" 38" 39°
{33°~39") (35°~41%) (35"~44%)

M EESE R ¢ Ground operating crew
43 ¢ Choker men 5 3 5
M L F  Unhooker 2 2 2

TRAENY (53) 109.24 168.50 113.64

Whole yarding time observed (min)

14 7 i 30 47 43

Number of yarding cycles

Hadt A% 72 240 74

Number of transported logs

st (kg) 17,500 42,700 39,150

Whole weight of transported logs (kg)

WS O W I ¢ Time distribution (%)

FFTEEN  Total flight (68.8) {44.5) (52.4)
@ _ERAT © Haulback flight 28.7 20,0 27.8
@ TIHRAT | Yarding flight 40.1 24.5 24.6

MO B3 © Operations at yarding area (23.7) (42.1) (34.8)
@ 7 v 7 [&F & Choker lowering 8.2 16.6 17.1
® #iiy & B T L Hookup 15.5 21.8 15.3

@~ 1 #78H1) ¢ Choker setting ( 7.5)

®@— 2 10 TFF ¢ Choker lifting (14.3)
O 2y 7iEd L Sling-release 0.0 2.9 0.0
@® hF R DL L Delay for re-hooking 0.0 0.8 2.4

PiE LBy o 5% | Operations at landing (7.5) (13.4) (12.8)
® L © Release 12.3 12.8
AV ¥ Eia L Sling pick up 1.1 0.0

& 81 Total {100.0) (100.0) {100.0}

S A 2 ¥ A L1 Average eycle time (min) 3.64 3.59 2.64

1024 0SB AL T Average number of logs a turn 2.4 5.1 1.7(1.3*%)

1 [H 2% b SEg IR TG © Average weight a turn (kg) 583 909 910

B 7% ¢ Standard deviation of weight (kg) 244 258 281

WBHERE O A 7 0 (O 6@ F CORELERTHIR S DT 1 2 1)

Normal yarding cycles consisting of @ to & operations only
44 7 W Number of eycles 25 34 41
P4 2 V4 4 A L Average cycle time (min) 3.64 3.46 2.57
BEHGAE 7% ¢ Standard deviation of clele time (min) 0.27 0.37 0.41

* g &k, PRI & 7o o CMRFFIEIY 2 AN S 20D, AT A 2 sl
KPR & B A SR B —HIO H M T H B W E0. 15T o A il & K
Higkor 5 B, K& LMW EMEE &5,

% “The modified distance to the ED (elevation difference}” between 2 points is the larger
value between the horizontal distance and the elevation difference divided by 0.15.

sk % LA IR, 19RFHUIRL 229 4 20 6 R, &1 ENS 3ARLT
LRI L T, () 394 720 6 2R A2H 50 ERY,
% % The value in parenthesis shows an average number of logs in 42 cycles excluding the cy-

cle No. 6 of KAMIKAIZU in which 19 logs were transported a turn although three or less
logs were transported a turn in another cases.
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