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Studies on the hauling equipment in difficult terrain (1)

—A case of aerial cableways in Tokusima-ken

Tetsuro SAKAI
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#1 #E B R W (Circumstances of road in forest)

Area of private forest Forest road Public road Total Forest road density
EAEWER ha W HEm A #Em §f m HEEEE m/ha

e b 16,496 38, 886 91, 368 130, 254 7.90
AN 21, 860 98, 829 33,016 131, 845 6.03
?’%"aﬁ" 12,444 29, 526 61, 240 90, 766 7.29
%‘%ﬂ%&ga- V. 8,868 20, 419 47,548 67,967 7.66
okusima. ken 997, 777 1,930, 671 858, 117 2,788, 788 9.36

1978.4

Totzo O, 40y FEBECIB—RREE 448.7ha, 4 2 ¢ v B 12,420 m—
2, ZIRMETI 8 iR ERE 268.25ha, fAR,e 6,750 m—BA I NI,

Ft, FPHENTRABERICBI 2RELBET A, MAOEID _RHRBET 7 H—KBRIRE
F& 386.84ha, #Ax,vv 8,348 m—BEA LN,

BEFSE TR bN: THREREORARKRA—ER] » 5 20BRKUFIBRRICPVTH
3L, BEREPIGTEEMAMREMRE 49.4ha, EHR2V R L1T3m, FHEREH A K
22.8R, ELEWHEHMEN 200m® THo-7o TLUNRXBATFEREERIE - 181 dH 20
3.40ha T, S5 bHFMRAH 0.68 ha, RIRHS 2.72ha ERRBETH - o FEBIZ 1 ¥ EY
213 FHCTHRBEFTORRAPLEIABTICEIDEND - 12, ‘

F2RASOFAENRE LM EBEUSFETHEAINLRERT OB R & FIAEZLHEH
BATEEDRbDTH S, CHICKD E—HRD D DORREIT I ~2Z L EGINELEETH

#%2—1 LIRERETD TERE] FBEOIRIL (Aerial cableway in kaminaga town)

éable wa% %fn(e%cia% %ﬁ%%g%‘g Zslg’ajlﬁ I%%t%%u I%'tll%z;%g (H;;) ‘76 | ‘77 T'E?tal
2) (ha) (m) FH) 74
Rasitsuke 9 22,23 1,000 | 4,237 — |85 | 201 |1,043 1,709
iihita,f_a‘,&“i 16 74.85 L7100 | 6514 — | 0 1,395 1,395
§;° - 15 30. 96 880 | 4,306 — | 58 0 58
%?ida"% 16 102. 41 1,671 | 6,655 ‘ — | 735 735
}}\“Ehig“i 8 39. 46 846 | 3,519 — | 1,100 1,100
}‘{alh\a;tgani 99 fé&"z,'z' 1,350 | 4,143 — | 475 475
Mizodani 14 v 891 | 3451 — | 20 2
ngal 100 386. 84 8,348 | 32,825 375 | 349 | 4,768| 5,492
Ag'ag 14.3 55.26 1,193 | 4,689 875 |175 | 681

B —REALEERT
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#£2—2 AB¥ERO IBEE] FEDIRK (Aerial cableway in Koyadaira villigage)

Beneficiary| Benetited area] Span  |Investment|Utilization 3
Cableway a6 | AURHRER | 20vE | @EER | FAREE | 0D g0 | o | TG
¢ (ha) (m) FH)D 74 =

Takeo
e 5 23. 30 1, 855 2, 763 154 0 | 107 242! 503
}[‘lawakj;“i 11 48.20 1,100 | 2,400 — 98 | 150 | 181 | 429
ﬁéfﬁha'a 11 43,30 1, 800 3,475 — 121 160 | 274 | 555
Okita —
L 11 24, 00 540 1,340 151 | 328 | 479
Tengudani -
FER 6 46. 00 810 2,120 1o | 205 | 315
Nakaedani _
Pt 12 35. 45 830 2,823 236 | 372 608
Makibuchi —
a1 6 29. 00 670 1,895 415 415
Tochidani -
o 5 19.00 1,108 2,819 256 256
Tgf‘fa‘ 67 268,25 8,708 | 19,635 154 | 219 | 914 |2,273 13,560
Average :

RO 8.4 33.53 1,089 2,454 154 luo 152 | 284

T —RBYEALFEERT

%o FIAXEKIRE LHLE (REOKS) »ERICH 5SS, FIRARKKRE L CEREBA 7/t
DONFEBROETNERO D B4, —RiIc LTS, H2HIEPHIEICERTRL/NIR» 612
3, #OWEKIR EAEE TEY 55ha, KBEAIZ 34ha & FIERTD 6 EIFRETH 5o LHE
BT DA BRI FIASREESMICHREY, ChREBAEL, T 2 SHMBHERGDL L
HEULRERROBAOLVENBERIROAEIN TN B TH D, A VRIRE (FEE
TEDOEINTV 2, Ay BBOBATHLE, S dELEE T 410m b, hRE+LET 370m
L 90m D2BBICAHELTOEBEDRANVERFORHETH B0 RERTNTHGEER
R (EXEEERD) OBBICEL, REHEEIDRETH0.03~0,035 FERFED 550~600 kg
Thdo AVREFAKNEEBKIZEDHEE 2~ Rickd 0, HEFRKIIAKRYEE ©0.675, LIE
BTt 0.836 TH » 7o
HEBRIERBELBRBABELED D TH D, BERBRIFLED 2LBEEL 5HTHD,
HHEBEEMBICKNTE 2, FROFHAIRR, KRB - FEOLT 100m H7-0 7 AT (2~
1HHAT), BEBL1T7HBIcDS AL (3~8 AT), ZREMEHRIAMATLIA/ 4R, K
BALTE AL, 7Y hH—ERRIAFATLS AL, AMEALOEAG6AT, a7 1) —F
TYvh=OEA 1m® D4 ALhhr b, DETERIAFATI AL, A#HERASL T5 A
T, it (HEM) OB RERNLELLVELL»S. COLITHBRB A VED
ICHHEXREORPES VWD IR TEMICEDER 750, FEHEE LANVEREOHEE A F
(r=0.828) KH Do BMBRET V1 —, IRFICAVLIMBHCX - TREREND B, TV H
—PXRDOEE, MAFAB—FRL, av 2 ) — FPHFEBEL 2L
BREEBIHDBOENBOBREE 74 ¥ —PRESOBERICATIN G, BEEIE
BEEL T4 v FE2SUHES 0 THABTAEDOSBEICRDEERIC D AEHANNEL N
Bo 74 ¥ —RERIC 16~22mm, BRI 8~12mm ZH TN 3E, V4 ¥—DBEHIZR Y
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EMTROTHTE 2 OINELEREL EE-TH5. K1 L0H & 5hE LS CABERNTIE
BB — o nbY, 2OREHRIBERUT ORI TEROMNRELIGESHRO K2R A
e —F, BHROFEELE4~TSROMRFEBL2ED4EZ 5D TEOMBEHOMBIcSER E
SEANEOND ETRINE. LIERNORKEFE OB 4 42t & U #23~748 %
&, NS HATLE LABERO 2 28hnT 3. MERHRNROMSTH Y, BERE
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WBEBbbN Do
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Fig. 2 Frequency distribution of forest area.
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T, HAIWMBHE (V) s s, H5BUEE ) To m® Y OWBATE (O) %

Kb ENEBMBEE (A/m®) &Ll
C=4,61671/V+21,9667/V +1/(6.8409—0,3788]) e (1)

3 M HRE IR ER S MERBEORGRE (1) REVHBELLERETH 3,

FREICKAMBBE (C) BEROBELFARICEL, REDASVE ) ick->T1RHI
4D OWMBBEEMUL, m® B0 OWMBATEERD S (2) REME- 1o

¢’=1/(10.5982—-0.27688)+0.1 e (2)
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B kA 2 Q EXROEROMMAE R
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Fig. 6 Relation between the average of haualing cost and the spon of
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Fig. 7 Relation between the decrement of hauling cost and the span of aerial cabelway
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Résumé

We researched the actual situation of aerial cableways in Tokusima-ken. The
aerial cableways which are set up in difficult terrain, take place of the forest road. Haul-
‘ing volume per year-way is 500 m? in Kaminaga-town and that is 200 m?® in Koyadaira-
villiage. The difference is caused by the constiution of the forest resources and the
working arrangement. The average distance from felling site to loading place is 160 m
in Kaminaga and that is 220 m in Koyadaira. The introduction of aerial cablewyas
decrease the hauling cost, so we calculated the decrement of hauling cost using the model
as in Fig. 4. The minimum of the hauling cost per a cubic meter is obtained when the
span is 1,100 m as in Fig. 5. When the hauling volume is small, the decresing rate of
the hauling cost is large. If the hauling cost per a cubic meter is less than 0.7 men per
a cubic meter and the volume is 200 m?® the decrement of the hauling cost is more than
the investment of the aerial cableways as in Fig. 7. The optimum span of the aerial
cableway is 1,100 or 1,200 m in the case of this model. »



