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ORI IR EY AL Lo RICENBIEE, FERELDEIEEDOR
BOHREE VDT, BROBREIVNHEENELLE LA BE0HEYRD D HERE
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SUZUKI, Masayuki: The H-type (WY-type) cable crane system(I) Fundamen-
tal solution and computation methods of design factors giving allowable
tension to the track cable J. Jap. For. Soc. 67:39~50, 1985 The H-type
cable crane consists of a skidding cable on which a carriage runs, and guide cables
connected with both ends of the skidding cable having V-shaped plane figures.
The guide cables, in fixed length, change the direction of the skidding cable to
the location of felled timbers, and then the tension of the skidding cable will be
adjusted by changing its length. This study, in its first part, develops a practical
computation method which is based on the theory of a parabolic cable applied to a
“semi-equivalent cable.” The fundamental properties of the crane were clarified
by an investigation of the results of calculations. The second part of the study
focuses on the problem of an actual H-type cable crane system in which the skid-
ding cable consists of a track cable and an endless operating line handling a hoisting
carriage. Both a method of precise computation and a practical method for numer-
ical values of the design factors are derived for the following two cases: a. where
maximum tension of the track cable suspending the fixed load is equal to the al-
lowable tension, and b. where maximum tension of the track cable with the fixed
loaded deflection is equal to the allowable tension.. The results of calculations
showed that these methods are of use for investigating the problems of planning
a cable.
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Model of the H-type cable crane
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“Semi-equivalent cable” for the H-type
cable crane
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FELTRAWS, AMOTEC X - T, FBEATRES
FCBEIL, Smp 327 h KIE 7R BETEH, In,
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Vertical section via points E; and E,
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Semi-equivalent cable by the parabolic
cable theory

Lei=a3/09), BRI ke, HRED (Sno)> R
DHEMREE (5, p), EFHE Q) Frkb itk
&, EMBOFALEZ D Z LK, & & TR BCR
T, BIiREERETRED TTEDME Spoe E785 X 51
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% e,=1 &LUC, YEREOHE LABLFIHET
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® #rts Ims Ists lous Oas Oms, Ocy 7 &2, Fh
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@ BTHWBERE e (A7) KL VEHL, sp fo
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® KEEHIE: sp OMIEME & R L D 21BAT
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3. FEERLEESOMEN

ARECRVTIE, TR O LR X 55 EEY
FBMRER X 5 EE L B U BEDREC2WTHE
N, REEHBRIELOREARD E T Ty, To, Toi
WERADIhAL foll 88XV sy i ED, ATRRERC
L2 EO—BPEICOWT, FEEREEY BVTKR
5. BEREL VIO, TRTCORED Rl
L, HBEEDPEBECHILENG X5 RHERY, BRE
P RETH D TH Do EAPEHEEI DV TR
FOBAE» HEMT S,

TR T T, BECERINTHAHEEGOMEEY
BERLT, EEP L —FELTTRO &R ITHE
M, HEEEHEEZREL TS, ¢;=300m, 5=800m,
c=850m, £B;=90°, £C;=105°, hg;=0m, hg;=20
m, hgy=300m, hg,=350m, @;=Q,=70Xp, P=700
Xy DL [p=0[p=1, Sme2=0.2, 0 IXEMBELENRK
LDEHND AT v ABRERLT, p1=0.86, 0,=0.77 &
Lico chbHEHEDL &, bk O k% 0.05 25
5 0.95 FTEhFR 0.05 MBI CHEYHE
HL7ehy, BB XY ERESEEAEEL S TR
EtEx T oo

1) SEUEEERC X5 EEOREE

¥, T4y Tpi Tor Smi, fp BOFELEEEOLRE
iy, FEMBEFAYEBECCARETHS, B-5 13
BREOLODOHEEM (ZOMD LD D E 57 AEDOHE
W H5) T, EHBROI D kry=(0.5, 0.5)
DEA (ZDLED tanap 13 0.388) &, kp=(0.2,
0.8) (AU tan @p=0.377) LD DDBREHEHIT &
o> T, WEBEMERE T XEBEEOT(DRALRL
LDTHb, TibHbETETRICHAE, kFOPIGH
ETWIhbEBeMic k& w2y, koHEmE & LI HHR
WAL, k=0.6~0.7 LT~ A FAMCET S, &
DOBER, AHFHCEBRMCKELSFHTHHDTH
LM, BKETE 3% DN, k=05 1k\\TIk 1% 7
MeHDo ThBOEM HIET S FHERRL bn=
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X-5. ALRFEECSTLHEORKE
Errors of the values of Ty (guide-cable ten-
sion), T’y (skidding-cable tension), sg; (i=1,2:
sag-span ratio at the connecting point E;), fp
(loaded deflection) calculated from approximate
formulas; to be varied with the load-position
factor % (solid lines: ky;=(0.2, 0.8), dashed
lines: kp;=(0.5, 0.5)
Span coditions: a=300m, &=800m, ¢=850m, £B=90°
£C=105°, hp=0m, hp,=300m, hc;=20m, hc,=350m,
£,=0.86, p,=0.77, sgp, (sag ratio at the point E, in Eq. (4
under non-load condition)=0.2; load conditions: P=
T00x D, Q1=Q.=T0xp, by!/b=py/Dp=1

FIERITADERR L €2 O M T SR NS A& T
BETOCR > TEREHEMT S, D kr=(0.2,
0.8) DHETIX 4~5 HORBHAELZEL T35, &
ORECEN LY ERHETCORRL LCEHEYITLTS
L0 L LB, Tok 2 EHERFR k=01, 0.8) T
DFIETIE, BEVSIHELCERORT? HEHE 21 E
bhisve RHEILFTEE RS S, AL ERERENER
FHEo & A kp,=(0.15, 0.85)~(0.85, 0.15) & [E
ETIE EBRE BEL»S, FERWIOEELD
Nico Th—BI ap BADHAY S4BT, ZHIEAE
DB Te B D - T, BEOHENMEI KR T 5 BEAD
BB ENED LR,

2) HEHMBROITA by, THEME R L5 EROET,

MEEE TEZEORER

1) EHREEN Ty © ke 1€ X5 2 LIRS
K, k=05 D L&D T, T, 20O KK &/
EL% 7k 59388. 54X p(kg) {kry=(0. 25, 0.25)},
4535. 77X p(kg) {kpy=(0.05, 0.95)} © FDHit 1.31

J. Jap. For. Soc. 67(2)'85
BRECTE WD, EARED T, Tor DERITK
&<, Tpy OHFITO2E, & K{EZ 5909. 27X ' (kg)
{kry=(0.3, 0.65)} T % /I 815. 40X py'(kg) {kps=
(0.95, 0.05)} @ 7.25 FICET D, LEETED D,
—iCI, EMEENIFOTRE il — M ERNEY
RAME L EET 5 B A kr<0.15 7013 >0.85
BE) *BRE o8 ¥ BETHY, Zhic
HUERRENL, EMEOTAC LT 10 FRET
BETHLDEELTINWTHA D,

R, BROBIVDZRENEBAR L e b HEMEILE
E—FL, 20 & EDOMBERPE bp OECGLT k=
0.5~0.6 DEFACH Do £ D « tifid FEMEICK
LTE, WO ETHRLSERTITh S B3
23D THbo kri=kp: DBE, WAEZRTHEL
B k=0.5 THHH, WHEDEN o TS
HEEBD D, M5 EEU LM {kr=00.2, 0.8)} @
BATIE (Tmax X £=0.6 1T %\ T 5641.53% p
(kg) T, k=0.5 1k} n T,=5598 12X p(kg) =k
L, 0.78% AT, —BICHERD BEITE WAL
THWEMER, ZHER ar RADHEE DI,
E=0.4~0.6 OHEFEZ S H, FOMEE EHRB K IT
@O KRTEZ LIS ARBRGCEBRE T MEMLELR
b R EELRELDTHB, LOBLThLOE
HE, k=0.5 DL EOENCHL, ZFOENFINTH
Bhb, WEFERIT E=0.5 DL ¥, EROENNE AL
TeB EELTI v, -

i) foll, s KDOWCIE, ETTEED ki l0 XD
ik T, ERBEOEEERL, EHRO™WHE fik—
WD ENRZ BT LT 5 B R RN B
MNEL, AUHEMBC ST 2 ELoBII % BEL
ELTIWT Edbhot,

W foll 0 ke X528 kiE, 1348 Ty & B ER Y
FTAS, RBAMEE ke OECEUT k=0.5~0.55 D%
WA - lco RHEIFRFTEY D, & UTEZREE
b k=045 BT BAME 2R &b HD25, Wi
nd k=05 TRITHHEEDEIBINTH Do

Spz W2OWTIL, kry OERIGT T k=0.1~0.2 OfH]
CHAMEY b, DI EOBENE & S BECEmML,
h=1—Fo TRKERD o THIXIL Spild, kE=ko T
WRER &b, Lk koL bl THHRECEIL,
E=l—koy THRANEI D, 122 L, BAMEMED spe ®
AL IEIERTH S & L e ZETE, ER LR
NFNBERECERTSE LT RETBEIINTHS
5o ok, ZHMER ap NADHAEC L AR ERGR
D bTce '
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X-6. HEMBEOFMK LS To FOEAL
Numerical values of T'gy (guide-cable tension),
Hy (horizontal component of the skidding-cable
tension), spa (sag ratio at the connecting point
Ep, D (=sin 8¢gfsin 0,5), A (=tan acs:
inclination from the point Es to Cs) to be
varied with the direction of the skidding cable
Epy (kpy=0.5, £=0.5) by precise computation
Span conditions and load conditions:the same as
those in Fig. 5.
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®-7. H REHOBELT NV

Actual model of the H-type cable crane
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Semi-equivalent cable of the skidding cable
composed of three lines R
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K-9. KBR =T
Model of hypothetical cable applied to the
semi-equivalent cable
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Tension of the guide cables to be varied with

the direction of the skidding cable &y, (solid

lines: kp;=0.2, dashed lines: 0.5, dotted
lines: 0.8) _

Span conditions: the same as those in Fig.5; load con-

ditions: P=726xp, @ =90% 5, @=70xD, (T28)max=5447x

b, Tio=1510xp, pi//p=ps//0=2.95, po/p=pu/p=0.25, ru=

9; during running condition of the carriage
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