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SUMMARY

In Korea, forest land represents 65% of the total land area.
Nevertheless the large amount of forest land, most forest area consists of
premature stands, which need intensive management activities to be
undertaken to develop forest resources. One of the biggest problem we
are facing in the forest management is the shortage of labor force as
well as high wage rates. Currently in Korea, 70% of the total budget for
the forest management is expended for the labor cost due to the well
known fact that the forest operation system is still highly dependent on

manual labor force.

Under this kind of forest operation system, the labor productivity would
be very low. The current productivity in forestry in Korea is less than
20% of that in Germany or in Sweden, where most of the forest

operations are carried out fully mechanized system.

Thus, development of applicable equipment for forest operations and
convert the operation system depending labor force to mechanized one
could be the key to overcome these difficulties in the forest management

resulted from the shortage of labor force and high wage rates.

Most recent problems in Korean forestry are to perform the thinning
operations and to reduce the working cost and also to increase the
amount of the small dimensioned logs from thinning operations, which

are abandoned in forest due to high cost to collect to roadsides.

In this project, a forest transportation vehicle including other
equipments, such as a tower yarder, and three types of “small winch have
been designed and developed to enhance the operation productivity in
thinning and to reduce the production cost. To apply the developed
equipment to the forest operations, several working methods and

operation systems have also been developed and evaluated in this project.

The forest transportation vehicle was designed to be applicable in



mountainous terrain region. Due to the small scale market for four wheel
drive truck in Korea, the vehicle was modified from a existing
commercial 5 ton capacity truck to reduce the investment for its

development and to guarantee the compatibility of the vehicle spare parts.

The vehicle was equipped with four-wheel drive(4WD) axles so that it
could run on a steep slope area. To modify the commercial two wheel
truck into four wheel driving system, frames and chassis were
strengthened, and some parts of driving system such as transfer case

and driving front axle were replaced.

Tower yarder with three drum system was designed and mounted on

the vehicle to apply for thinning and felling operations on steep terrains.

The winch drums are powered from hydraulic pump attached to Power
Take Off (PTO) of the vehicle, two drums are used for operating line for

haul-in and haul-back lines.

Skyline could be installed using foldable steel tower and secured by
two guy lines and four outriggers. Haul-in and haul-back drums are
driven by dual displacement hydraulic motor, and winching speeds are
variable from zero to its maximum range in each speed stage by switch
or lever on console box with wire remote in the range of 15 meters. The
yarder could work with fixed skyline system or running skyline system

using only two operating lines without skyline.

It has tension measuring system for haul-in line to prevent and
monitor the overload of the cable system. The working range of the
tower yarder is maximal 200m from the forest road or skidding road, and
also uphill or downhill yarding is possible by applying the carriage with

mechanical load clamping, which was also developed by this project.

A simple hydraulic dozer blade attached to the front of the vehicle, in
a case of maintenance of forest skidding road. It could be detached to
reduce the front axle load during road transportation. A knuckle boom

crane with log grapple was mounted on the rear chassis frame of the



vehicle, and its main function is piling the extracted logs in decking area

to provide the enough space during yarding operations by tower yarder.

This prototype multi-purpose vehicle with tower yarder was evaluated
with its performance and other points in field, and the tower yarder
systems were updated during this project. This multi-purpose forestry
vehicle could be applied for the transportation of equipments and
seedlings for the forest operations as well as the transportation of logs

harvested from thinning operations.

To improve the current manual operation system, which is highly
dependent on the labor force, three types of small winch have been
developed in this project. The winches are equipped with wireless remote
control system, so that only one operator could be necessary for

extracting logs during thinning operations.

The first model was two drum winches on sledge platform, the second
model was mounted small multi-purpose agricultural carrier vehicle to
improve its mobility. The third model was redesigned to one drum

portable winch for short distance pre-bunching purpose.

The second model and third model small winches are controlled by
operator using FM PCM wireless remote control, thus one man operation
is possible instead of conventional two men operation. The second model
remote controlled winch was designed to apply for various winching
system, thus direct winching, pendulum method and simplified skyline
skidding.

The current productivity per worker in thinning operations is only 15m
/man-day and 90% of total expenditure in thinning operations are expended for
labor wages. It is predicted that application of the developed equipment in this
project will enhance the labor productivity by 30% in thinning operations. With
assuming the 50% mechanized work from total thinning operations, the cost
could be saved in amount of 5 billion Won and labor force could be saved

about 30% in comparison with conventional working methods.

_10_
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HAZF AFEA $AUd 4 AFAEE AX L A foldn &
AAL FAT o]Fe] A& E 4P oz AMEsdd,

=g FAAIA FE2L 9= € EF(anding)dl 49 LEL R
2 FYTRE Fr3F}7] A% A AL BHE dE9 BANNE o
€3 FAY 9452 AYtn IHAYE AN ¥ Q8 2 7
Al gol AEHE ¥HE o833 Jd. & G5 AAFYAo e A3
F7o 2aa#E(og grapple)ol F3E Z#Ao] B0 Qo] Egord
FAZGA 3 Y 4dE5E adzZ HUFYS T 5 qe B opg
AU 2 SPHELEH FAHYYe) 7H53EE A,

@, A% dddEe F¢ H(tilting)o) 75 ¢ EA B =g

M
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F2ee 547 A= ALAY )4 ¢ U7, AAILE A g
& AN AE cAYAFL] B4Y 4 UES HA

a2 9o Bhote %A WA DAY S FASEG 49
Holgozn AN -FAY WY, 23] go)4 L A ANSES
g 4 U & A4S geotdy dAsge Astolded AAE 2 &
& =Y 5 M9 =Ho| $A5H0] AN HELEL To| Azolatal
3 Adsd F A9 B0l FA AFshe] A BolHES Hof Yo
o, FANE A AUAZE L HEEo AFHES AgUue wad o
S Aol NEE 4ANAG. ¢¥, BAE AeT dadE AEE £ 4
AHE ol st H&aA o Fojd 4 qlo] MR HHE 2o Yuh,
Beicktiel xRe A% AFE Aokrt BuY Ao FadH 4 4w
202 zao) A5z AYde) IS U@ SRHn 25 Agoz
Qe FYJBAL AAAAG

AAY 2 AASEE $34 Y RSHS olfato BY4Fo wa
A% L n&Adol ASHES nofsHPon 148 S AUS =3
€ HA A7 (Bare drum)il A 168 Axolxm, ¢A3 7 A (Full drum)
AME LIE 4501 548 SYE 07-10 B0z Aade ass Ae
A42Ez 2 AdAe 2 4 Y= AAFA.

AAEx SHAMNE 279 =3o] 4zt SAYZT-T9Ho g3 1 EY
B2 H4 EY4E0 o AuE Bon) AAZEY AALEE 75~105m/
%, 542 100~130m/2 2 SEACE AL 20Ws o] v a Ao
MU E Agse] FRoz 0~43 FUEE WANGA Az A5
zo|2¥ FAo) TEE ANE o g =AY 47 U
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A2A JN2AF AA L AF

1. ¢ 5w 23

7€ BAHE 5~68 F9 AF L 7lgoz 4XNAAY 158 A= #
%4 XS UEEH 4, §85Y 2059 457 F EY Add #¢
A EAEHUOEE 87F ¥ 5 AR AYF) d g ZYgsyg 13
ol 7bs % tEH FARY AF Mg EFxE FHo.

53 AAAoMe] FYPP5E TR cd FAHE Fol FHE 0
EdLvAol2E Fisdn gAFE 75502 ¥ Mxdgen, 59
AEe A 5 PTOY2E WM&V HX3n, JAAYA 7tAd] dg
FIHARIEZ A A AP ¢y T AHE 2dtd ZHYS A
AR HYREE VERAF Mz L ANULE dAsdAG.

—-

2

E 21 4875 JEAF A4 WaY 23
TA(EHFE s 3
Ed=HANE |- EEEEETE
A g2 AN
v @ 3 1.000, A 1.941
A AREERA
q
]
%

gojde (AAF) | -
: o] X oj=7|of
1 6.722

: 375kg

ol 34 : AOH
13 4] : Flo| X o= 7)o
&H] 1 6.722

-3 A 7 :28x%

% @ 37ke

- B#o]lz ¥4 : AOH
zZzgy AZE - AFLEEQ A : 413kg - m

- AH8-31A 4 1 4,000pm

- A% Ix 3B

- ZA olg : Ay

|
ot 2 lE°{N°iN.§_'oﬂ: (B PN o

n}‘.),‘..é*«.

I
°{N

TYHAEEA - 98 w4 EldzvA &
- AHLEQ T : 2kg - m
-7 o 4] :078

_..21_



2. IRNEY F7 M=

FAM HED WL 722 3d ZUYIgAN AAHE 5-6E79 E
& VEAFoR o437 Yy
AN ABA=HE 5EF REYHo Adsznz s 2R 2= Auj= A
AENew, Z AFE 54 2 AQe ey g,

E 2-2. 30 AF EYY 73 ux

)
=

7tA AFE vayg A, KAEH

3 A 9 HAL & &} K& A}
2 4 | 458 9% 58 A% 45€ R 5 R
Gl s i} 7,035 7,735 6,010 -
ol Z oo 2,240 2.240 2.200 “
A a om 2,620 2,620 2510 —
A | 2ol o 4,600 5,300 3,400 —
W | = an 2,120 - 2,060 -
A | gl an 400 - 425 480
27 ;: o 3,785 4,250 3,280 -
m - - - -
7 3% ] - - - -
& (A& m 1,754 1,754 2,230 -
Ag |8 m 1,660 - 2,490 -
AFEF ke 4,275 4,485 4,500 4500
Hoy A A F kg 4,500 5,000 4500 5,000
AFEFFTF kg 8,970 9,650 9,19 9,695
ALY 1+2 - 3 -
HuEe km/h 106 106/121 111 «
4% tan 8 0.417 0.407 0.387 0.364
Ha3 A m 6.5 7.4 5.8 -
ARz gy D6B]J D6BJ/B6BR K6 -
oz ps/tpm 170 170/181 171/3,000 -
HYEA kg m/pm 45 44.5/49 44.5/1,800 «
v 7 ¥ cc 7,545 7,545 6,728 -«
b A ER ¢ 200 “— 100 -
Byeolayy FULL AIR « TR FA -
Eho]o] A& 8.25X16-18PR - 8.25%16-18PR -
& 8.25xX16-18PR(D) — 8.25X16-18PR(D) -
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E 2-2 (A%)

] 2 of x (KAER)
_ *% 4E 458 58
g 5
: 158 | 1758 | 158 | 208 | 158 | 20%
A 03 mm | 7000 | 7700 | 7000 | 8600 | 7000 | 8600
A =3 ] 2,230
A il om 2,490
z A oo 3750 | 4250 | 3750 | 4850 | 3750 | 480
| an A o 1,770
3 (i) 1,660
2ol | m 4600 | 530 | 4600 | 6200 | 4600 | 6200
Ty = o0 2,120 2,120
Eol o 400 400
HA= 41 oo 250
AL oo 1,160
A gE Y ke 3840 | 4060 | 3840 | 4190 | 38410 | 4,190
3 3 ' K6
B cc 6,728
L PS 171/3,000
" AaEea | kg mimm 445/1,800
Al 859 | tang 0472 0412 | 0403 | 03% | 037
T | Hasdnsy m 6.6 74 6.6 84 6.6 8.4
dudga ) 100 200 100 200 100 200
g . A & | 750x16-16PR 8.25X16-16PR
% & | 750x16-16PR(D) 825 16-16PR(D)

3. 71 8AF Ax

NEAA R ARLAE A% NERF VR F, & PR LEANE
ANl olg JH5d FES AdRn 4XFY L ARG P
& Azol AA - Az, vaH Z FEW FEAS L AWLL 4E

3
Stow, 48TE AT ALL At A3 FxuA, FEIN, A=

|o



TE AN FFHoz B Ao dE AFAAE ANHY SHAR
At 2F3A So A AAE ANdE N2 7EXFY AzE A4
3o '

¥ 2-3. 71ER = 2 &4

- AAE 7€ dx
- ZIRAANY HEs 2 AE AHa
- AFRE 9 vz Z2HY 59 715 AA

- ZEE Aa

- A%, da=a, Wge 5 AA
- TZAANTE ATy Y Ax3 HA
AA

ZXHY FF
&3 FAolx B

- 5 A28 FHEFGA, 22)
- 325 A3




xz2de AZE FAHFL, FH)

SRR ux Zyq B

HAAAZFS 2F3X N33
(Pitman arm, Link ass'y)
FHASAA F2H(WE, PTO)
2z ZeHd A&

z)
ARE g2

Zag ATE(G F) BF

B#ola Alad Mx
ZAZRX @ Z3
dsd3a 2 wegHg FI

AFAE AX 79, AF, AAADAA
Z, W)stx, 2% 9B
A F

E A7




4. JARF @ 4ux

TEE
NES
WARING "\

SREAD|

{1
S le
< \ r-
~t 19) ol
%3 o
.
udo
S
j | <4
i { i@s
| | T |
i ] 1
! N
[\ S L By o (1
Q1S 0Z¥ 016
0G¢gl
ovel
00¢t
0Zs
i [:
w
1 4] g

2090

‘bovr ovSL

3| €
='ﬁ 92 o~
l§l{) —
% I @
1 L o
N
}* (=]
;EOOQ 3
. } ~
7” a 008
= 3 ()
L un
—— ol
=2
o f—— a
AN N8 lg|3
1—::’_)
009¢
089¢
uio
=luo
§>ﬂj [4]
wol< E

a9 2-1. JAXF 99 qux




5. AAAF FxwR AA

J,

a9 2-2. 953 A4 /e
(1) A A&2F
7hH B3 F
_ PIX(L-L1)+ Px(L—12)
Wf = W+ T
— 3540+ 19524250 = 16) -+ 3800 (4250 — 4065)
= 4010ke

nyg . _WBL — 4010 =

Q) #=5
(7h) £23%F : Wpr = GVW - Wpf = 11,015 - 4010 = 7,005(kg)

W) BExg %‘%,xloo = L0 100 = 63.6(%)

11,015
- Pl (As&A %) = 195 ke - L1 (R&3 342 A = 160 m
- P2 (AAF) = 3800 ke - L2 (A&} HAFA A=) = 4066 m
- GVW (RFF5%) = 11,015 ke - Wfo (A AEF) = 3,640 ke
- Wof (HAA A53F) = 4010 ke - Wpr (BAA] £5F) = 7,005 ke
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CEEREl

@ AA

) $A%x

(10) F=ua

(13) A3 294K

16) Agel

(19) ugola Ag
(22) FAueo)2ey
(25) P.T.O 2915

39 2-3. TAAY P2 AT

2 "¥ 3) wW712ola A9
G) BAde EE st26H2 (6) HHIEE FUE
@ Aedolg 2 (9) g28 vx

(1D Fujdlejd 29X (12) olelEd kB

14) MtHs 2914 (15) Aj7ketolE

(17 237 (18) 84 e

(20) otddolg Hg (21) ¥4y
(23) AHETEAEHY (24) A - n& Ay




o dAFHE

-
,//;‘

13

14

15

16

)

|‘;,\'\|//;

(1) wedoold

2) 871 & A =E
3 =

4) fJ2g

(5) €YY 2=

(6) Exhaust Wiy &=
(7N 29 29

8 7 Az E

9 J2g 29 A=
(10) 29 ¥4
(1nNaxka AzE
(12)2.d 2E#oly
(13)22$ 81
(149)2d o) MyE:e
(1574 ¥¥
(16)2d #d Alelx
(17NANAQ Hx
(18) 2 E}¢]

(1992 =
2002d=d¥9Q &3

a9 2-4. AW FAE

A7 A

TDC

e ——— ]

BOC

o717,
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%XSXN

—”—"lﬂl x11.8%6

6, 728cc

V @ F9W71%F (cc)
N : ddg<s



2 EA FA=E

(1) d23 Ass'y

(2) BelRE wjolgy
(3) g

(4) Eeo] ¥

(5) o] ¥ 3$4
(6) "ejolx Hw A
(7) dejol2 #Hw

(8) Helol2 YuEHolE
(9) BEolA &gl
(10022 %ol ulojg
(1Dejgjol X ARz E
(12E8A 719 Ass'y
(13)YEw 2z

~\EJN'5 (192EY Edole
' (15284 %3

- A Q-
g = A Q 3 = A9
5 A F
4 AxoW IY2ATY o) (917 x WA XTA) 325X 210X 4.0mn
&34 944 < | A 483 cm?
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it ER20A 245

2% 2-6. EALVA FAE

- A Q-
i A 9
A A 4 $AARA
il F A 4 ANAGA
z & 7 4 T EREE
1 g 8.190
2w 4319
3 g 2.948
W &y 4 < 1.848
5 @ 1343
6 1.000
= A 7.619
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o A& TS
) ARE FH=

a9 2-7. AXF A

(2 F2a% 4=

a9 2-8. FAF FAE

(1) 2494 (2) ¥lol’gd Ay (3 ZEE 3=

(4) vloigg, o}$-H 5 &3 YE 6 53 EolE

(7 2d A 8 o] A& ApxE 9) do BEdola =7
(10) 23 %
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Al 2GRN FAE

ad

(o)

A 4

2-9. =%3A A=

EYEY

%J— =2

A €

189

2%
4=

W
2

o | g

m o

35 o

500 mmn

oA F4
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o, FAF(Zady AZE) FAHE

a9 2-10. F3F 7=

(1) 832 (2) W% (3) &9

(4) &3oly (6G) T2Hg AZE o (6) £8old ZUE
M FAAIQ XX (8) Aoy ARXE 9) AEuioixyd #HY
(10) 42 (11) Agujoiy (12) T2 ge} ApZEZEE
- A Q-
3 = A |
A1 475 X 889 X 809 mn
Aol x93 x U7
. Al 2 1,120 X 839 X 809 mn
A A o & ¥ 4 4 A 4




A ATFA FEE

Y.

. [ ,
'\n )f "g‘l—é(h ( 12 N
~ J 10
i
/_'\ ’f s
() (=)
29 2-11. ASZA FAE
(1) 2oz B2 (2) W< 439 (3 H=ZHA
(4) A=ade (5) vl2uvg M8 (6) olof B2
(7) oof2=AA (8) oo} &= (9) 3tol=2 vi2H

(10) Aol Z¥] 449

_}’HO_

(11) ZEE vyela

(12) =lol Bdola

S A 9 E) A K
3 g =zAw=A ey |8 A /
q44d WA 35 mn 439 | 4 7 /
i‘%g(jlf o 3239 110X130 m Az |9 4 /
=3 WA 320 m C N T /
3 4 F71u1E 4 A" | ¥ 2 (AU 833
EREEISE 35 m ANZR [ 299 | - kelem?
— A .
& (éﬂjg’j;ﬂ) 3239x125x130 m| 2z |3 A 7]3:2“;;%2%
=3 43 320 mn Beel Z A2 F T
o ] T
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. AFAA FAHE
(1) TEE A8 FAE

~ :
18 /Cs’l 1
' X,
: NGy
R = e
% ({lr\ @ \Z\%}‘
J u |/G _'/—/sa
Y b <
& Y
7
L ,
'../‘/ LA Ry
a gy P92 ~
’ 3‘:‘1 cg,.///"g}/"z;, 0 /:“" O'c.
wo C ol % e o
e T Py S D)
4 . o ‘¢) .
] ‘;% =4 C‘T_;‘o,p
€ id

ag 2-12. ZEE £33 FAE

(2) g 2ZY FARE

a9 2-13. Hol&aXdY FAHE

_36_.

(1) A

(2) 23 A

(3) &ag4H gy
4) €3 944

5) U-2=

6) 2=3 ¥

(7) g 2T A
8) Mg 4

(9) 29 1A
(10)EagAas 23027
(anysE

(12)23 &AF

(13)Z a0 <A
(14)~==3g A

(15) %A

(1e)2=g £
(1NEE

(18)9 g g ==
(19)AHY A A

(1) 2=3 A

2)vE

(3) =J2E JA

4) 48§ EE

(5) =¥ o] A

(6) #Wjela] = A= Assy
(7) 23 oA

(8) BZelx AX3]Assy
9 2=3 A=

(10) U-EE

(11) 29N

(12) dlol EdHolE
(13) &8ol= AE



-4 4 -

& 5 gojaxy ZEE Axy
arhgy QS SEEEW
2z gy e RaT DAY R2T Y 10%)
FA2XE X4 (m) 1300X 70X 11-5
(RO X E X FA-vl5) 10-4 1300X70%10-8
HE22Y A< (m) 900X 70%9-1 _
(0] X & X S7-u %) 10-8
7. S84A gex
3 o —
O o
0 s
a7
1
: Bl
—|:'8°
=
A .

el

02l

3——

r

(1) A=SHD)
4 AsF
(M Wbzs
(A) 534
(D) =371
(G) ¢7H

I8 2-14. TH3A H=2%

(2) A=%(LO)
(6 "%

® 717185
(B) ¢EjolH
(E) 99 294
(H) A% 294
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(3) TFANT

(6) BFAXNT

9 YAAE

(C) ANEAE7

(F) AFs =94

D 71718 295 =94




g Ad(zddelzg 3¢

rir
re

tutt AAx)

R Lz
1140 4‘ 4250 1700
7080 :I
Al
g 2-15. Fd(ZHY) =%
b R e e
60
170 / \ 50
I S — =
160 Vi 0 £
P 2
140
/ 30 (kg -m)
. g 120 // 20
wPs) 100 /@ 240
80 w4 220
o
60 200 =@
A
40 ] 180 'ﬂ
"] =
20 T 160 (9/Ps .h)
0 1000 1400 1800 2200 2600 3000 140
MXNS|E 4 (rpm)

29 2-16. A4 A% FA=E




S @ Hu &9 171ps/3,000 rpm ¥ & v g
HdEQ 3 {445ke - m/1,800 mm| 1 & 8.190 0.93
aF F 5 F 11,015 kg 2 & 4819 0.93
T EAYASF 0.015 34 2948 0.93
FNNAGAF 0.0035 4 & 1,848 0.93
A E9AHF 564 m® 5% 1.343 093
cojel | A | 90020 14PR | 6% | 1o | o088
A 049 m 3 5 7619 093

=
il -
£ & b 6.722

TBAR ARHE

'20 X 40 :50
AYaY

ARG

100 (Km/w)

a¥ 2-17. 3485 FAx
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6. 34 R ¥

7t FFARA

¥4 =44

(1) ¥E3% 2 A%

Wo

Wi
Wr

Pl
L2
L1
Xo

X1
231

Gl

a9 2-18. 453 JAX 7Ex

A3

AFEFTH

AN ASF

HAN F5F

TN AETF

TAN F5F

A

AsAY TF

£23Ae

FAR

AEH SdIAHAY A

N SLAA (AEHRY A
FAAN AEFAH FAFAHAY A
FAN FEFATH FATARAY AF
AN AEFAH FATAAY A
AYAN FEFAH FASTAHIA A
TRAA FAFA

A FASTA

_40_

(TR | SN TN (N { N T T { Y T | | |

7,020
11,015
4,010
7,006
3,640
3,380
3,800
1%
4,250
1,307
4,065
160
2,050
2,200
2,706
1,545

EEEEEEEEBERRRARARRA



(2) FAHAA A

Gh) BAA YA AEFHeE ZHEFYNS A&
DMgear = 0
IWMXX: = XoxZW oj22

Xo = —2-'1———2“”1‘.;2.’“. = U 7390120000 = 2,050 (mn)

d718, Wi : FRA & REY FF (k)
Xi : FAA 2 REY FAFAAE (w)
Xo : FH(A FAHAHUA

() AR FAAA A% FdEA HEH.

. Swixi 29,795,575 _
Yo = S 105 = 2,705(mm)

A7Id, Wi HXAA 4 RFS $F (ke)
Xi : AN & REY FAFAHAE ()

(3) T4 ¢ AAAN FHEX

OhH FAN A -F§ 3}F £EE

- A &
M o} = _ L—Xo _ (7,020 — 2,050) _ \
agewe o - M X100 = 520%)
A7, W : RAFFF = 7,020 kg
L & A = 4,250 mm
Xo : FAHXA = 2,050 mm
-3 &
-2 gEAT Rro = W—Rfo= (7,020 — 3,640) = 3,380 (ke)
. = B = Rro — 3.380 P
IFEGE W= 702 X100 = 48(%)
A7, W RAFFHF = 7,020 kg
L = A = 4,250 mn
Xo : FTAYA = 2,050 mm



(4) AAA d-F& 3T £9E
R
Rft = Rfo + HX(L+L1)EPx (L—12)
.29z _ 195X (4.250+160) + 3,800 (4,250 —4,065)
= 3,640 + 4.5
= 4,007(ke)
. B n = Bﬁ — _AJM_ = o

4714, Rfo @ HAA AEEGHZ = 4010 kg
Pl : $39%% = 195 kg
S1 : AEHR ANEZD A = -160 mm
Wt : AJFFFH = 11,015 kg

-3 &

. Egaz Rt = W —Rft = (11015 — 4,007) = 7,008(ke)
.azrgg R _ LB .44 - 63.6(%)

w 11,015
A471M, W : A FFTF = 7,020 kg
L @ &7 = 4,250 mn
Xo : FAHHAA = 2,050 mn

U, 5EAERA
(1) 33% (Eq2y Aolx)
oL AxF

M=o JJ T
t:éfﬁ_:_\ \ D

a9 2-19. ARAF F=E

- 42 -



3" 2-20. 4875 ¥ EAxIAE

_ _x(do*— a")
Zp = 16d,
4 _ 4
_ ”(8916X8983 ) _ 33, 718.9mn?
do : #W% 97 = Sm
dl : 2329 W3 = 8w

O HdHEd &9

o 7] A,

O %3
A
o ¢

5

T : #0%9 AYse= = Q-K=6% X 10°
Q : A9 HuNaY = 435 X 10° keg.m
K W&719] s = 819 X 194 = 1588
) ARG Pubd HF BT = 0364

*A &

STKMI3B, Q%73 % : 45 kg/m? 2 o] o HEIZEE A2
70%°) APtz RAAHFELEL &I 2

_ ARFEX0T _ 45x0.7 _
f= rmax - 745 43
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O wedz
g = 2T 0.342x23.2 X 10°X 560

G- Ip - 7.8x103%x15.0x10°
3.8X10 Xrad) = 2.20 °(2 °12")
714, G JEAF = 78 X 10 kg.m*
Ip : 384 2dE =
5 4y . T 4_ 4y 5 4
=39 (d}— d" 39 X (89*—83%)=15.0x10°m
) F%9 4o = 560 mm
T FAZ9 HYyAL B3 = 232 X 10° kg - mn
7 : ARYRA gulF FFEEE = 0342 '
O A=
- 37%9 ¥9e AANY By THAFSF
[»] 2= _L K - . —--—T—L—
AHFAFF f—27r w T=K- 0, 6=-¢5

i _GI _ L [GIL __1_[Ck
g =r 22, K=", f=5-VAIC = 2L VAr
Gle

. _60
N(I‘Dm) - 27TL

Ay
_ 60x ,E-I-g_
Na= zzzx A-r

60z _ [ 2.1x10°x75.0x10%x9.8x10°

= 2x560° §10%7.85 %101 = 46711 (rev/min)
o474, E : YR AF = 21 x 10° kg/m?
I @ &9 ¥ymAE = B(d' —d) = 75.0%10* (mn*)
A Z¢ ©uy = -it—(a’oz—diz) = 810 (m*)
r = uEFHF = 786 X 10° kg/mn®
¢ FAFY Aol = 560 m
g : F¥H&x = 98 X 10° mn/sec?



- 2259 HyHAS
NP = NxZ = 3,000 x%—% = 2,700(rpm)

G714, N : 933G §A% = 3000 rpm
i way) Ad gay| = 10
7 €¥&y] AQEE = 093
_gdAg: S= 425.‘71@% = 17.351.5

Z9 HAFI HFAFFY 2S
o] om, g7 E Ad HAF7 LRATFY 64% %ol ¢z GA

0
o
U

1
L_._J
d1
17
U

a9 2-21. ¥3F 7=

x(d} — & _ (8 - 83 _ 3

7P = T = %8 33,718. 9(mn®)
A71M, do FA%9 947 = 89 m
4 A% WA - 8w



O HYvEY &9

rmax = 4L - QMXBZAL — 93 5hg/ee?
A7IN, T : 2329 HAdsea | = QK =232 X 10
Q : A9 HAUHAY = 435 X 10° kg.mn
K : ¥&7)9 sy = 819 X 194 = 1588
7 AAY gulF FF EXE = 0342

O =3 dd&
AA : STKMI3B, AABE : 45 kg/m? olx, IEHPANE AFA =9 %
70% 3 Al

fo SBREXQT _ 45X0T ) g

¢ max 23.6
O HEdd
g = LT8¢ _ 10.342x23.2x10°x1,050
G-Ip 7.8x10%x15.0%10°
7.12x10 " %(rad) = 4.10 °(4 °6")
471N, G : FBRAF = 78 X 10 kg - m”
Ip : S84 ZHE =

=L (d!~ d") = 35 x(8"~83)=15.0x105m’

L FAFY Hol = 1,800 mo
T : FAFY JUIg B3 = 232 X 10° kg * mo
7 AAA gutd] FFLES = 0342
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O #4&x

- 24%9 gug AAY d9

Jo
Lo

__60x ‘/ E-I-g
__ 60x 2.1x10%x75.0x10*x9.8x10° _ :
2% 1,890 810x7.86x10~° 4112 (rev/min)
4714, E zan A% = 21 X 10* ke/m?
I %9 BHRAUE = ﬁ(do‘ —dt) = 75.0%10* (m?)
A %9 9a = I (a?-da?) = 810 (m
r H| 5 F = 786 X 10° kg/mn?® -
FR &9 do] = 1,050 mn
g z9 &% = 98 X 10° mn/sec?
- zpzo JRPAS
NP = NxZ = 3,000 x%% = 2,700(rpm)
714, N ARy A = 3000 rpm
i Wy Ho 3E| = 10
/] W&y AGRE = 093
- gAe
_ 4,112 _
S = 596 1.523>1.5
29 AL} EASSY 2L 9 B3 JHAY YeH, ANNE A
O AAEH neATE 656% ol 4slmE AR
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. FPFA
1) JEF Z=EAN

29 2-22. FIFA JER 7=

b edA s

3
zZ = —g?jﬁ = X0~ 2 2a(w?)
4714, d : YZ ¥4 A = 500 mn

) #3F vk Ey
HEHed nxEe HAEAE: Y5 Y44 dez FJe e ¥
ol o,
= (R — WDxu = (2,005 — 80)%0.6 = 1,15(ke)

A7|H, Wt : Eolo] §F 80 kg
g R A 06

It

1]



(Fx7) — (RoXb)
(1,155%490) — (1,925%22.5) = 5.2x10°(ke - wn)

4714, F : 833F oFY = 1,155 kg

]
(i

r : golo F3}F 3 = 490 mp
Ro : ¥olo] A5 F (Rfi-Wt) = 1925 kg
b : Ygo] g Ao = 225 m

@) HdF5deY

_ M _ 5.2x10°.
omax = 7 = 550 5 42.4kg/mnt

(5} 3 %A &
A FE2E B2 ( SCMAB), VRAE % ke/m’

sf= ABBE B _ 994516

¢ max 42.4

2) A%

o+ % AZ

- FZ% : Tf 1720 mn, Ts 720 mn, LB 500 mn
- A A : S43C, &~ A : HB262-302

- ¥ AH(sY) : 50 kg/mn?

- AAZ=(oB) : 70 kg/m? ,

- FUANEEE(of) : 32 kg/m?
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a9 2-23. A 3=

(1) A-A% g9AS
L
a = 90am ba
e 3 b= 7im = 90T o s

690
aYg 2-24. A-A G
(h) 5dxde

Rf = %anth = %—xz.sx4oo7 = 5008.75 = 5009ke

M= RfX L = 5009 X 500 = 2.5x10°

L = _1_.12!%__1&)_ = 500 (mn)
o714, L :  Eolo] FAPNAN AXY XJERTA A
Rf- : HEgas J33F



&) FdEd &4

_ MB _ 25106 _
omax = = = G~ 33.6kg/mi

(s}) Bt g
AA : S43C, AAFAAE : 70 kg/mt

f= 2232 _ A0 208 1.6
@ 28
d
-
-]

-_—

m \“%

a9 2-25. FA Fx

b 7= 2 A3
- F% :lu60mb:72md: ¢35 m, Lc : 535 mm, 2: 1 °, e 30.1 mn



a:643m, #:7 °, r: 403 mn
- A2 : SCM415H
- AF2x=(oB) : 85 kg/m?
- ZUHZ/E(0f) : 34 kg/m?

3
z= 2L _ xXCO _y gue

W) ZEAL

- @434
Rf = 5,009k¢
F = Rf XcosB = 5,009 Xcos(7 °) = 4,97lke
AE = e r+esin @

snB T “cos(at B)

sin(7 °) cos(1 °+7 °)
- Ay
Fu = L55% xsin@xF
- WXSmG *)x4.971 =2, 603ke
- ABHY

650, 1+72 o io(q7 ° —
43379 X sin(7 °)x4.971 =3, 209%¢

gl A 9A AA A, AR $YY AL G&H ol 7 &
.
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|
ol
fa:)
V4
4z
olo
i
o

oS

A&

Mu = FuxXLu = 2,603%X60 = 15.6X10* kg- m

- M _ 15.6x10* .
- B _ & _
f— o u - 37.1 - 2.3> 1.6

- AW #F ¢4 dAdE

M = FcxLe = 3,209%53.5 = 1.72x10%¢g - m

_ M _ L12x10°

OELEE:!

D
—
=

1778

a9 2-26. FA58 72

ohH #zx ¢ A=
- AA :SC43C, AR =(0B) : 70kg/m? o1, FUAZHX(of) : 3%e/un?

L= LTB=S0 _ 4oy



(1) A-A RE9 waAs

a=90mm
b=69mm
b
8 7 = a4_b4
6a
4 _pgt
= B0 9,58w

a9 2-27. A-A ¥ ¥ QUASF

(th) SdEdE
9= 93A] Rr = 8,760 22, FYRWE ML & Hoz 38 4 ¢
o},

Rr = -%—XNert = —]2~x2.5x7008 = 8760 ke

M =Rf X L = 8760 X 404 = 353 X 10° kg/mn

() HdLH
_3.53x10% .
¢ mMax 79’523 = 44.3kg/lmll’
oh) A &
- FR=E _ 70 _
sf=22BE _ T _161) 160



6) FA%

42

s

o =

920

N

a9 2-28. FRF Fx

OhH ¥3% A4 B3
dRel Hd HAAY Q = 435 X 10° (kg - mn) °|E22 AL E93 TE v
2},
T = 1/2-Q-K-Kf-n
= 1/2x43.5% 10° x8.19%6.722x0.93
= 11.13x 10° (kg mn)

A7lM, K : ¥&7]9 344 = 8191
Kf : 3449 34w = 6722
n = = 093

() Ad v EH &9

= T _ 1L13x10° _
omax = -lleils?l%%_ 76.75 kg/mt
4714, T : 3% Ad Eea = 6.79 X10 ° (kg.um)
Zp : FAF9 IS4 A4

3
7p= E& - IX2 _ | 45x10t w

d : A% J4L¥AA = 42 m

CIEEE K
AA : S43CY nFEH 49, ARAZE : 180 kg/m2 , AR EE A% F



E9 70%% AHArs gl

_ 93BEx0.7 _ 180X0.7 _
f= o max = "5 =160 16

2. 2% X (Steering system)

(1) =¥y AzZE
BEAL 71E wet 45 s 2EYS 25 o dn g 2y
g FEE FERY.

Oh 8oy AZEM P77l ¥EY ZHE

Ta=P-R = 25X250 = 6,250 kg - mn
4714, P : zgy = 25 ke
R : #d&suv3 = 250 mn

h Fud A4

3
Zp= ”lga = ”’1‘622 = 2,090.72 (m?)

471, D 2H9Y ATEL AYLD AF - 2 m

() vEd &9

T = _Z]%— = 7%‘% = 2.99 (kg/m?)

) e
AAe 454 (GBEIY)OI T, AFAE : 61 ke/m2A, o] W HUFEE A%



BE9) % 70%% LD f = 14280|22 7|FX 1687 Z82 ARG,

f — abXQ.7 =
4

(2) =dla Y3 (drag link)

61x0.7
2.99

= 14.28

AR Hd Yo e AL 5 AES AT AHAA Fd9

gol sHaixe

St

FLLLLLL LS LS

RH ]

T Te—— 1

(I 1
O
A

T —

o=

)}
B —

a9 2-29. =Ra9ga ¥z

Ch =da g2 ¢y

714, Fd
P

D
d
2

_57_

Fd = f- -4 = -%d—zx%

= 15x X8O Lo —1589.7 (ke)
zfayga vy
Y= 4y = 125 keg/cm?®
0g 499 33 = 85cm
A€ 710} fFERWA = 42 cm
v E]gtolgt FE o) = 1874 cm



(W) =dagas 325

Age 2 = = 59.6
S W 9

94714, K HA99A 22 VA v (1/A4)
I @49 2% xdE = 51,230 mn
A dday = 431 mn®
L : =8333 do - 650 m
- wd 23 ZHE i
I = n- L= d) d164 ;)
(35~ 26%
=7 - 364 = 51, 230mn*
- gy 2_op2
3 A= - ABZE) gy

AW LK < 90 o=z FE-4048 A3 FTHTL Fau o
23 2.

o cXA 41x431

Por = _ = 11,991.5 (ke)
9 Ly 1 2
q71M, a : 7199 Ag g% A¥gAs = 1/7500
n. : 7% 2AAF =1
oc : ¢HyY §¥Y = 41 keg/un®
(oh) A&

- Ler _ 11,951.5 _
f_ Fd - 1.589.7 - 7.54 > 1.6

3) gol2=
Elol2=d de:= 3% Ft} =283 pol A= sFo] 2odx 39
g Po2RE Fd = 1,580.7 ke o ¥k,



Fd —»[ ] «—— Ft

ad 2-30. o= F=

" A%y
£ _ _£2 _ 1,350 -
K = TA = SLa@ — 188
714, K : 99 23 ZHE = 51,230 mn*
I : @93 = 431 mn?
L : Eol2= Zo] = 1,350 mn

CHEETE
AW (e/K)7h 90nY ZE2 odee FAL ogdd HETHFe T
s ged 2o

4
E>§I — 1x”2x 2.leQ X51.230 — S,S%kg'

— 2
por = mrmx 1,350°

714, golz=9) $84 A4S E = 21X10° ke/mf

_ Per __ _58% _
= Fd = T1.58.7 — 3.66>1.6

25

Ld

SEE==

=36

a4y 2-31. B¥2HE Fx

_59..



(7h) Ed=dE

M= /DXt = 1,58.7x36 = 57,229.2kg - m

) 5989
- M _ 51,2292 _
o =7 1,633 08 37.3kg/ mt
q4718, Z : A-A ©HAS = % = 1,533.98ur

D : A-A @d37 =25 m

(h) AL
AR : 20CMnTi (GB3077), A= : 80 kg/mn’

_ b _ 8 _
f= P —37'3—2.144>1.6

&) AP
AA 1 S43CY 2FR 49, AAZE 180 ke/mf, AR EE AR ZEY

70%E A8 A¥E.

_ 9BBEX0.7 _ 180x0.7 _
Sf - ¢ max - 46.3 2.7 > 1-6




L R I B
(1) AEENEA

Rs 1300

650 650

95

A A

Rs Rs

¥ 2-32. AFWMEA F=

Rs = 2= 9 &%
= AFEIF-(ARS L € + AFA/NEA)
= 4,007-(270.0 + 80.0) = 3,657 kg

L = §F 2o zlo] - (FEEZY ALY /2)
= 650 ~(95/ 2 = 6025 = 603 mn

b = A2XY ZT =70 m

n = AXY vy =8 o)

t = 2X8 T4 =10 mn

Zh) Fag <9
omax = 3:-Rs-L-A

26(n; 13+ ny £,°)
_ _3X3.657x603x10 _
T 2X70x8x10° = 59(kg/m)
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}) gAe
AQ :Sup 7 & 9, AFRE : 125 kg/m’
sF=[BBE _ 15 _ 5,556

omax 59
2 TEEANEA
le 1300 J
650 650
a;o "

450

e

ad 2-33. FEENEA F=
Ch 2= 33 34+

- 3 . rl_ 3_,.
K].,IQ = (l_n);; X[ 9 2n+n2 (2 e n)]

Fuls = n'/n
A

_62_



n= - =73 =038 :

_ 3 1_ 3 _,. =
K2 (1—0.333) x| 9 2%0.333+0.333° (2 e-0.333)] = 1.4
W) 2= B+

O F2ZY(Km)
-nl =41t =10 n2 =5 t2 =11

_ 8E- b(slxf’ +n2-0°)
Km = 3x KIX L3

8x2.1x10° X70X (1X10° +5X11° ) _
3x1.3%1, 155° = 20.85 kg/m*

O BRATFH(Ks)
-nl=11tl=9n2=8 =10

8E- (nlxXAA° +n2-0°)

Km = 3XKIXL3
8X2.1x10‘3;<i7?2>2§<17>5<5933 +8x10° ) _ g4 12 hg/ma?
7], E > 94 A = 21X10* kg/mn®
’ b o 2Azy = = 70 m
nl,n2 T ZE 22 u4
tht2 : AXEY T
L 22X fFHEAo] - FEEZS AR

- FAXY : 1,300 - 145 = 1,155 m
- MERAZY 1900 - 145 = 755 m
KLK2 : 2Z3g 33 345
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() 229 Z=AL '
T 2XYN 24 E W AdEdFe gL 2o,

A = 42X2085X2 = 1,7514 kg

B =Rl- A =6388 - 1,7154 = 46726 = 4673 kg

4714, Rl =3%83%- 342 2 g + T2AREN)
= 7,008 - (490 + 130) = 6,388 kg

O #2ZYs| AAAYY

C= 2+

__ B _ 4,673 i
Ent K=z — LT s+ieimyxg = 095m

DM, FA2ZY 4FF Rs = KmX2xC = 20.85X2X69 = 2,877.3

3z Rs’

= Rt-Rs = 7,008 - 2,877.3 = 4,130
O F2=Y9 ZEAY

- Hd 3
3 .Re-L-a
0 max = zb(nl.ﬂii +’2.23)
3 x2,87x1,155%11 z
IXT0X(AX10° F5x1° ) — 36-8(ke/m® )
- de

AR :SUP 7 EE Y AFAE : 125 (kg/m?)

_ ARA=E _ 125 _
Sf = omax .~ B8 =34>1.6
O Bz2xge FAA
- Hd &Y
% x4, 130 X 755X 10
¢ max =

IXIOX(IXF +8x10° ) — 38-3(ke/m? )



2

O
e

AA :SUP 7 £ 9, AFZE : 125 (kg/mrd)

5= SEEE _ B _ 31516

¢ max

ul, A5 X (Brake system)
(1) AlsHg

ZEAMN 71 W e dH@EE NS OkelB 2 2 BE A
ZEE AEYY, (L1 = 360 mn, L2 = 60 mn, L3 = 15 mn)

[ =)
¥
8

L3

ad 2-34. AF¥AE 7

Ch) ¢hA-A9 B A
O 99 A-Ad FAg: FYPRdE
M= 90Xx(L,_ L) = 90%x(360—60) = 27,000(keg - mn)

2 2
od A-A QEASF Z = bg’ - {8 246) = 2,821 (ur)




= 20000 _ .

= 1.18(kg - mr)

T T TEXHX® T T0.29x46x8%
o717, Ki Do ggduie Agey AL = 0289
K: © 9duuy Ay A% = 0743
O gy e
smax = % (o+V o442 = %X(9.6+\/9.62+(4><1.182) )
= 9.7 (kg * mr)

O #g3dAdg
AA : SAPH45, 373 %(ob) : 45 ke - o

= 4 _
Sf = 9.7 46> 1.6

100

149.5

g 2-35. FAZE



b 4584

omax = g = e = 6.9( kg/ur)

A714, A : FA2EY 9wy = ”"1"2 ~ ”’2102 = 78.5(m)

P gxzed Rgat &3 (QAZIEAA)
= ¥&te x =gy = 90X6.0
= 540 (kg)

(b Bt
AA : SM45C, AZA=(ob) : 45 kg - mn°

1) FAEEA

ASFAE Fh8: ASAE 25 E= AAANAH FA FAYAE
FAS7] dal AgAs Fa AR oW, YBHoz FAL ol g 2
$49 £FAUAE AU wFo) 2RE By §02 FEAA AT
A4¢ St Ay vdoas Agstn U

OhH AAFAEY

AEZA o uAL AR L PFA = Yol ok FY Ax ¥GHAN 2
24 A2 vngAs) ANFAF}A eojojst Aol AFHAF(u)S B
of FFT(WHE |8 gtez AaAAE AFH o4 dA .

o2 AASALG)E AT AFE Ho 2&2 (V) FHME ()

_6'7_



& uAZ 239 9 AFHATE ALsd g Hoz T8 4 Uy,

Sy

S 28 u
4714, W : AFEFF = 11,015 ke
S1 : BHolad g% AFTAY =
g  FTHEX = 9.8 m/sec?
u ¢ XA Elojojgte) nlAA S = 06
\% AF2EE = (m/sec)

289 £ ASAYE Slo F2AY S2012)8 THMor Hn = A
EA2 St og An o] T 4 You 8 So ZAE 50km/h
(139m/sec)A ) % ASAE 178me A W74 AEAZ 2mel 5 XA
Gt Roz yeyrl

2
S= S + S = %+V-to

_ __ 1Y _
S = SxeaxgE T 13.9%0.1 = 17.8(m)

Aq4714, to 1 FFAZ = 01x

E 2~4 ATz &£x9 P34 ATAY
AEx 4% (m/h) 50 45 35 30 25 20 15 10
HAAAFADY (m) 22 178 | 108 | 79 5.5 35 | 189 | 088

(1) 8 449 /¢
Bojojgt @ vtFAF 4 =062 W F AFHL d&H 2y,

Bt = gx(W + We)

q71M, Wt o AREFTF = 11,015 ke
h= =) =
We AAFE BITH - 4914 ke

= 007X} FFF = 0.07%x7,020
2] HalA, 435PW = 06X (11,015 + 491.4) = 6,903.8 kg

B, 8 dad ag Pw= SIBE . 158 70e/m )E 72 5 92



o, 7 AjFR 54L& ofd ¥ B

(ka/mm )

250t

200+

150+

1004 500 mm/Hg

50+ VACCUN Omn/Hg
2.8 10.8 2:0 :-1’0 40 5:0 (Hg/mn? )

Y 2-36. SUAoRA B4
o) agely AT MEFXNE AL B AF) BS € 4989 #%do
100ke/mi o »f vl28 4399 §¢ Pm = 10.6kg/cr o] o

() ZE2=d de 335

_ _aDm*Pm _ _xx41.32x10.6x107% _
¢7]4, Dm : wut2E JAde WA = 413 m
() sggd
= o _ 42 _ -
Q=q+ L =4+ {5 = 2.6k = AUk
4714, q o AERAE AFgY = 4ke
po : Fgzed AY: {F = 123 kg
D 1 Hyol3a wdy = 6.0 ke

Z AF NLFA As B AT A 24 ke gL 063 g9 A
So| 7550,
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@ FAASHA
A5 AAE] BE FH g FARAcAE FALRAN =
A8 115 AAY ERE2AN RALHZ §48 4 gojef B},

(b)) FaE#H 2 A%

FAEHAE £FY =FHolug HuvAYo] 50 kgoldFolojol Fr}h. w
ZA,
O 50 ked} AHAPoz 2 o AEY (Ho AFH)

B = (H—h)xm;Fthxa x Kf

—

- Aan Bf = {0=RxXAXBEXIB5X04 g 72 = 3, 867(ke)

- 324 By = S0=9X4X3EXI01.5X04 6 79 = 4,053(ke)

4714, H : d9ad = 50 ke
h o AS A8 ARAY = ke
m ¢ @c=Hado)= #uy| = 40
- AR = 35
£ UERANL ran - 365
D =yt = 1015 m
R TERENS - 403 m
8 NAEE = 04
Kt F&74m) ' - 6722

O 115" BAdd AAA7I=d o3 A

Bfus ) = W- sin 6 =11,015%sin(11.5 °)=2,196(ke)
Aq47iN, W XNFFFH = 11,015 ke
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- AR SfF= 38T . 7651

1.84>1

>

Pt

&8
i

O FAATHY Jd 4

tan6 = tan[sin ‘- BL] = tan[sin ! - 38607 = ¢.375

w 11,015
AZNN, W AFFFY = 11,015 kg
Bf : A HdAFH = 3867 ke

) FRzdela guae

_ 0.2W- R _ _ 0.2X7.020x403
F=rs B-re-K- 2 . Kf o7 0.4x4x Kx 203 x6.722
“F=9+ 208

A7, f ASZE NFAY = 9ke
W A%Eg = 7,020 ke
R D FE AWM = 508 mn
B JAxe = 04
re o @zvPoja Huin) = 40

e - AAA = 335

K BEEANL pan - %5
D : =guz = 203 m
Kf F&74m) = 672

weld, AAA Baola #uAd K = 335 ojm 9o Ao 5o
A A3t 245kg, FAA Biola #HwWAA K = 3652 232kg olB =2,

_.71_



115° 7oA AwAY 20 ke BES P02 F88 FAYHY 3Fg 3
AND ¢ A9 AJANAE 949} FUF PYow Huo AP AMsw
24 kg AES Yo AAAHY FFE ARANY & Aok

ol. #¥ QT AL

(1 sBsd
Agol AN £E2F FY%Y FEYL 19T YNFPAuG o W
st}

D-wm  HT
43.5%x10% x55.05x0.93

K(sing) = 2-Tin
2.
980%11. 015 — 0.015

= 0.398

K(tan ) = tan[sin "1(0.421)] = 0.464

7|4 T A7 HQEL A = 435%X10° kg - mm
n ANz = 093
i F3&Y (19A) = 8.190X6.722 =55.05
w AFEFTF = 11,015 kg
D : Eolo 97 = 980 mn
Ur : FEu A S = 0.015

(2) 7+459

K T-i 43.5x10°%6.722

= W-R T T il0ix490 - 004
q714, T : AR HYEea = 435X10° kg-mm
R : oo B33 w7 = 490 m
i &) = 1.000 X 6.722 = 6.722

Wt D ASEFH = 11,015 ke

_.72_



) Hu&x

AFY Hu&xe Pl g AN BEE JH TZFx=2§ @9
W eG4 9= $E9 Adge ey ALE YEd e 759
T HA&EE gold B AR A VAN FHAY JAR
TAAE /AL HA&E9 FAgLR e 257 B

ZII'RNXGO 2Xx ><490X3.200><60 = 87.9(!01])

Via = 5008 = 6.722% 10°
4714, R : Eojo] $8F A = 490m
| i F74) = 1.000xX6.722 = 6.722

N AR HyAe = 3,200 rpm

(4 HLNANA

Z¥A4EE Hd2 s HYAAL 9@ aAE FAHAY EHA A u
ZZE A WAL 3 AFAY HLHARA g B

oY o] A4ZF gutd B} AF AukH Cg9 wAAolE HEA(AE
) Fa9, o] JEA: 2¥AE7 43 B SA@E)T 2 AF
AU+ 2 aA dd. 25 AFA] Ad =F4L 40° oseld. A
W7 Re O A7 o) 38 4 o, Faxs a9 2-37% 4.

_ _L _ _4,250 _ .
R= o+ r = —2:25— + 86.75 = 10,9%4m(=11m)
4714, L : &A = 4,250m
¢ : AN 95 A8 YUz FG = 23
r o U AW A4S gAY Ae = 8675m

._73_



s B

EHAH TR

' e = HZYALY =Y
8 = HuiA =y
?

[ 4
.l
r’] [h Axasy. oz4 ;P 0
w B luc

¥ 2-37 . A423ANY vAE

°©
4

(5) Bolo] ¥ &

Bolold ¥a(AfsE e AFFAS AL B oUgd 2F 4o 7
FTHAE 9%l Y. WA Eoloje] 255 Y 2902 ooy $ &
4 Fzd g AR 439 BAS dedy.

Ch defste
= _Rf = 4.010 = 78(9
Ff = 570 X100 = 53070 X100 = 78(%)

Rr

- — _ 7,005 = )
94714, Rf : HAA AE ELIAF = 4,010 ke
Rr OHAA FE BEET = 7,005 kg
Wa @ ZEEolo] A AFF = 2570 ke
Wo . FE&EEO|Y Hd ARHF(BE) = 2265 ke

_74_.



(6) HdtAARAZL

ohH 432
2 2
H =R+ L(Wr—wv}ff)h-\/—lj_—h
_ 4.250x(3.475.5 — 3.380) - ¥4,250% —300* _
490 + 7,020% 300 = 1.307(mm)
4714, R 1 Elojo] frEWHA = 490 mw
L L&A = 4250 m
Wr o AEE EOLRL W FEHF = 34755 ke
Wr o FAA FERE = 3380 ke
h : AEE §08Y %9 = 300 m
W D AFF = 7,020 ke

() FHE

B — Ccosa - (Wr-tf + Wir-tf)
W

-1, ot -1, 2100-1720 4 56

a = tan 3 2x4, 250
7N, tf AEEA = 1,720 m
r  ZEEA = 2100 mm
L %7AY = 4,250 mm
Wi $3AE EERE = 3,640/2 = 1,820ke
Wi $3%E 2uEs = 3,380/2 = 1,690ke
W AEFF = 7,020 ke
. B =-cos2.56 XLEWXLIN + LEWXZI00 _ g5y (un)

() HAAABANA=E(EFH - 5 )

_ 1B _ “1_950  _ o
A=t g = tan Ty = 3
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(7) BrololyA ¢

Oh) A &erolo A<

= _Rr _ 4,010 _
P = 7-SF = %19 105.5 (ke/cm)

h) EEEolo] FAY

4,010 ke

7,005 kg

19

_ _Rr _ 7005 _
q71M, RE  : AAA AE 2EaF
Re  : AQA T8 2985
St :  Elolo] YXE (AF)
St Eolo] A (38)

A AQxnY FEAIA

19

cm
cm

di:2AE 8.5m
: UIREAI S 10

0: ATVAS 80ka/mi m

Q

d1

a9 2-38. AU FEE
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A71AM, 8 HEAFTW)L & ez 78 & Qv

W= axEx (d)'xixg =, AREER
2
= 2x 2 x (88) x10%x80 = 9079) 508

K S % 0

¥ 2-39. 718AFE F33% A ¥ 2 2-40. YAx FAGE F3NE

._7'7_



A 3 & Etdold dA A=

1. 89l e 49 2 27

i

FAE AN F& S8t o gojoj2xg YN=PL o)L= Wy
< 37 SAF AQqA F77#E ol g3 NUEH 29 YA 7
A degdq gt 27lde AWE)(Skidding) A=Yl FA YA
AR, dEo] ANFE g ZHTE AT Bel ojAL Wy 94
YES FEHoz NEAY 2oty AAZ(EEIK)Z o] &3A =Y.

I F AEYY 959 FAES W BYeEA YolojzzE e A
T E2AE olgdd PEZ9 FF L Eo2Y:= PP dolg=
(High lead) A AT oz wAHAY,

BH 20471 2 E AFA BYotre d2¥n & 4 Y= AENT YA
¥ Bkt agHAG. 2 F, Fr)71@0] Aoz dANUAN
ANAE 29, 2F 2598 o2 MFo] APAYAT, AR}t g
Bttt §387] 7lAE 20 Ao 229 QL

Az AFAFY AL 7NERXFS 712 Bkt ALy R Eud
A AZEREE o Fule FAY wnAA Aoy Aol wis o] FA ol
FEHL AAAA NS BEANA =L Qg Hgoy Pust golg
«d TAME o) &HA st
2 F, 196030 FHAMNE Fa FYA ALHAD thA 2 (multi-span)
AR FAZIE ol &F AN FFF 27 eEYetdst Awgu.
IF ¢Z2 AL FHo2 @& 22Edols 292 SS9 FH $YFH x
Edol S A4FE FHo2 dIF Asgd /15 AY $Y4 89
°ke7t JAE ol g ol&H3 Ut olHY FUA EBYelr: dwyon
08 gdotrid v& 28 FFolr] dEd EnjdHx 1980 thol o] 7
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¥ T3 429 €& FAAA FEAQY =AY AL} glon
HIZdEe SvdME 388 £9 gHokgst A4t o)gg3 g,

BAortE o534 e ¥olu UNIA FANRE v@FdE Ro| 223
ole2 YF(head spar)7l M= BHE A AEH ZTL A=Y A
Z1E3FA BAGA AFH L AAY o R oFisH £ A, &Y
Z1Ae 98 EFHY 34 AAZA AFF Ao Yz, AF4H Z& A
Aoz olFo 7tEdqrR o]F 4 E 9okt (mobile tower yarder)diE
Ega gl

¥8 9o AFE 34 2ol el (Standing skyline system) %4 3 &
dez sdygAglolgld A9 ok (Running skyline swing yarder)
T ZFE A AL EBudA AEHE dY2Tlolgl A2
Hoz A 2d¥ JAAZIZ &Y e 24EL FAF Aoz 1950
ddiel m A A=

AAZGA N Ftolgd (Mg E)es aAHE AFE EBYda 93y,
249okdE BHeldetn & F& AT Aol FAGHEZ o9 FY
dA AFE 57 dd. 22 gYhcdEdn de AL JAFZAAA 2
AANE AF7H A AN=JAAES &4 7EXF BAL Helg &
F AR, WAE 249dE E¥I= Ao

.L.-W-
wo K

3% % B
#93 SN 49E gslcihd W AQ L P E 2-50 U
BUE o B ABE slHE2a B EY4M 9& HEE dojy wolx
8§ @ ot o5 BYHY AL LW BHY £, $%L vRsd A
A 2L MIY ¢ Yok BN BHAGHE B /XY FHE B2FHE
de 71Fez dxyd we 1 RFE G2 €
£ % AALL JlFe ¥, AAAY, HY

o
o
2
8
N
o
Jfob
o
X

_79_



LY 59 FYEAR L 71222 FUAY, & g%, AA9 73, 53
%9 71EAQA A& ALt we B A9 BRI 5 Eg.

&, Loffler(1991)o] <158 74 AAAu8) F2& @7 AW AAEA
(mobility) ®3d FA7ts Ael(yarding distance) ©A 48 7|&€+3 2 Q
] (technical principle) @349 = 7| (Dimension) LR FEY 471 AU
A SAY. 971dA 14 49wt 234 B a4 HAs A RgE
£ 802 2549 BAdE AY 2T o4 Fud S

THY EHoldY BA¢E FAAGN BE EFRAN 28 Ha AA
A&7t 300~400m, T HRAAAR] 600m, WYL Hd 800mT F&
g 71 lva dfded, o] A AAAdE A =Y a9 29
s & FAHAY. TrzesniowskiZt EFE #dF eldorde 5= o
=X 2-5% Z,

E 2-5. FdY °1F4 BYotd 9 F¥(Trzesniowski)

g = 23 %3 o} 3
EBY9so] (m) < 7 7~10 > 10
7bel el 2 (3 3~6 > 6

A AQA 3FF(kg) 600~ 1,200 2,000 2,000~ 4,000
X =4gF 2~3 3~5 3~5
27}tolgk dol(m) < 350 350~ 500 >500
Hg 9x AAHYKkN)
(2ol el < 100 100~200 >200
Hdg 94X A (KkN)
(25}o] g l) 15 60 150
Agq FPRE £Em/R) 8 9 10
AAEH (kW) 40 150 150~200
aE 7135 Koller K-300 | Koller K-500 | Koller K-800
Urus 1 Urus I Urus IV

oet 3 gule] YoiME FEY FHSGE U Fhe) Helsmz



ZAujo] FRA EF7IEo EEY FE2 dAEHYHA AQY 93 TR
o d¥d A$E FIEUE AAANS BFod FAEY AAd"H 30E
ooz Y 0ELTGE A,

olg Bl g AYLE e FAZv A we d2y JALAA 4
A Fdzdel 2gd 27 g 7FAME FAE gE A dd.

Holo ggete FE LS AAZ9 A< Y (Mainline pulling power)& ©]
g3 0% 4289 3372 2Had 5 299 10 EAAE 29,1
0~30E74AE Y, 308 o4 dyoz FEY.

P, AQYEL sFoE @ EFZA 35Fo2 FEHE ddoidy ¥y
B2 AYLS otg 2ol A £F B Y, AAZA ¢ VEAFL
2 749 AL AAHor FFAY.

(1) A3y e9okg

- 308 FAREEY, 92 2 JEXF)S 2z Yad ue AdEr] o
o AHgA7F HHe FH= = 7HEdY.

- g9 = AN 54 2 (Telescopic)o] t}.

- B9t 3~8%9 JlojgtadE)e 2 nAHE A7 BAT Hd 128
9 stolaA g ALdAE /1FE A oA FE &§H9 =], F4H
2 ggd Hele o wa FFEd.

- AAAE BE 2~4/l) QAE=PH-149) BEE =Po2 Hof Y3, B
z2Ee 2% AXAYA AgEt.

- NERFozE EGUYY £ AL AFAEER) AF o= Ay A
o gt

- 7]E&xFo] EFUY FANA AL Az 7EAFHA JAAGu = AA
& 3oz olg@Tt |
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E 2-6. 504 Ay ey
Max. Pulling Power - Skyline 340 - 1600 kN (34,700 to 163,100 kN)

Max. Pulling Power — Main line J310 - 1300 kN (31,600 to 132,500 kN) .
Max. Pulling Power - Haul back line (110 - 880 kN (11,200 to 89,700 kN)

Max. Line Speed - Skyline 40 - 100 m/s
Max. Line Speed - Main line 40 - 130 m/s
Max. Line Speed - Haul back line (9.0 - 300 m/s
Max. Drum Capacity - Skyline 500 to 900m

Max. Drum Capacity —Main line 300 to 900m
Max. Drum Capacity -Haul back line {900 to 1,800m

Total Height 150 to 37.0m
Engine Power 224 to 485 kw(300 to 650 hp)
Weight(Tower, Yarder and Carrier) 30,000 to 120,000 ke

(2) 38 =E9okd

- B AAZA FEo] dAz d FxolH.

- HYAEe 712AFY 4 Yoz 22HE FHE Hol U

- Bt 3~659 Jtol@ddez nAFAY. o] steolgddd & E©Bx, ¥
A4 R dege o " FaEd.

- AAZAE BT 2419 AA=YH 1719 BxE =HOoE Ho U3,
HXEe 2% AAZFAYA G Ag¢dT.

- 27| (AUVEHH), EY T AFHE 7|&(FLs 4.

- 71&AFH FANEe YL FT&IE 25 Y

(3) 2% €9y '

- B9 s AAY] REe] A2 @ F=zold

- B ZIEXRFY fd 92 S42d JH2 Hol J3, FEI T
Ao gz 4 geoez AHE AL Yo

- AARYA B9 E 2 389 stolgder nFd.
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- A7l % 349 AN=dH 149 B 2Z(Strawline) =P 5o
AL, BZEEL BT HAAZAYA A AL drt.
- 718a o] EHAdEg B¢ E}~?J.°h31-°—l FHoE AELAAE A

AAxFeA FIFHE Ao U,

A%

- 71E8AF] EYQ B AA FHL EYo2 Ry FFHE Ao BU.,

% 2-7. 39 "oy

Max. Pulling Power - Skyline 170 - 500 kN (17,300 to 51,000 kN)
Max. Pulling Power - Mainline 110 - 280 kN (11,200 to 28,500 kN)
Max. Pulling Power - Haul backline [100 - 240 kN (10,200 to 24,500 kN)
Max. Line Speed - Skyline 40 - 100 m/s
Max. Line Speed - Mainline 40 - 160 m/s
Max. Line Speed - Haul backline 50 - 16.0 m/s
Max. Drum Capacity - Skyline 200 to 1,500m
Max. Drum Capacity —Mainline 150 to 1,300m
Max. Drum Capacity ~Haul back line {350 to 1,300m

Total Height

7.5 to 20.0m

Engine Power

45 to 261 kw(60 to 350 hp)

Weight(Tower, Yarder and Carrier)

14,000 to 50,000 kg

E 2-8. 29 esloky)

Max. Load Capacity 600 to 2,500kg

Max. Pulling Power - Skyline 20 - 200 kN (2,300 to 20,400 kN)
Max. Pulling Power - Mainline 10 - 70 kN (1,000 to 7,100 kN)
Max. Pulling Power - Haulbakline |10 - 60 kN (1,000 to 6,100 kN)
Max. Line Speed - Skyline 05 - 50 m/s

Max. Line Speed - Mainline 3.5 - 80 m/s

Max. Line Speed - Haulbakline 45 - 80 m/s

Max. Drum Capacity - Skyline 300 to 800m

Max. Drum Capacity ~Mainline 300 to 1,200m

Max. Drum Capacity —~Haulbakline 600 to 1,600m

Total Height 4.5 to 10.0m

Engine Power

19 to 186 kw(25 to 250 hp)

Weight(Tower, Yarder and Carrier)

2,000 to 20,000 kg




Y. 71E EBHokd Ad 2 54

Ug Bt gyl #¥ 29 2 sgsa ArdA $1F AL 2
A Aoz o AA7AY & 53dE, o] 74e¢d 2 B Yot 45
o, dY2stolze ekt 8713 )N 2 §2o] Y@ NP G
2,

() Ag 1, 2 Golojzz
N2 08 doloj2Zg A4 A¢ AAAAES 242 FEHAR, 4

§% solojzxs} ol W AAANAS 22 43 2woE Uve] sEaAY.

A g9 molx sfoloj2xe) TR S BAE GgH 2ot
(1: 271002k 1,2: 2710189 2,3 : ARAE 1, 4: ABAZE 2)

(2) SKL, HAL, HBL, STL 1, 29 A 7Z3 3% Zo|

& 7}o] A (Skyline, SKL), 2<% (Haulin line, HAL), & ¥ % (Haulback
line, HBL) ® ¥ %% (Straw line, STL)9 W3ty A& 7153 gtojo] 2 x o
HA3% Aol & 27tA dE €° Yetld @9 m € mol™, E% Bz
€2 44 d==2Z(lead rope)t MAA W e A &YE(hoisting line)
TE XHHA Fon JAARYA AAE A AL st AW JE
s, |

(3) SKL, HAL, HBL, STLY Q¥ % AQ&x
71A golojzx JAXN=HE HAAAH T JAHAALEE dgd Ao
L2 99 kef € m/Zold.



@) 8% 1,2 2 goloj2ze F5F

N2 9 ooz g AR 3$ AU S92 4 A= FF L
2t 2 Y, A St doloj2 X FF9 oY 4 Y= #3F
$& 24z 48 2002 Ure AU 39 9= keol o

6) GYL 1, 2 A%, do] 2 &4
MYz 33, do] % B4E deudt H7 2 Fold vAE mo
molX, 1& F2 AgHE NYEon 2= B2 WYSIT

®) Bdgel, 72 2 4G T

B9 ot AYAL W) N¥L(m), 72+ AAY, Boxy L A-Z
d4gsz deddc. A9s179 ¥71Q HY: 494, WRE 9A=%,
TIE £0129 ¥4, TE: 942329 34& dehyz 3o

(7 Ad &Y, H42&9 ¢ T84

AlE 7t @ dAEEY Hd, AAX=2 a9:= v ((PS)old. Y L
A% 7lzdge 953 2o

(VE : 7122 %9 d7c} g, SC: FAE A&dA)

® FF 1,22 2% |
N ge AEATe A8E WY T3 2ANE EASHL, NERF
Fol 2 AQA 4S5 dZo] FANE J|EAFY Ado] FF 14 AFdd. 7|
Edge Edde B 38 FYL JEAF oJoE AFY FFL ¥
F%A o AERFY AsE G2 B -
HI : 8 E¥H, TR: E¥g, TL : EH Y, UC(c,w) : 3% F3 7183
FHAEY, AEY), YView) : JUFIIFAEY, #59)



9) 54 Ay
SaAclA =& FAE degudg.

atolEz
(-HE2E)
@SKL: 22mmX600m

@HL : 12mmX800m
@HBL: 12mmX800m

ad 2-41. AFHAY €4 okd (Koller K-600)

_86_




X 2-9. A4 2710l Al2¢ Yol

5 TM SKYLINE| HIGHLAND HIGHLAND | IGLAND ALP
33 SMITH T™ HAULER |TRAILER ALP ALP WINCH
] SMITH AMES (GLANDS
Az 24 ENGINEERs | MORBARK JOI\IJES&SONS JONJE;SALg;%NS  EABRIKK
A = = SCOTLAND |NEWZEALAND| SCOTLAND | SCOTLAND NORWAY
AA Az | 600 | 450 350 325 | 225 _ _
A# At 3 3 3 3 4 - -
SKL 27 130 130 180 160 180
Aol 600 450 800 650 800
HAL A7 | 80 | 90 90 90 | 110 90 8.0
Zol | 600 | 450 400 650 | 450 800 800
HBL A7 | 80 | 90 90 90 | 110 90 8.0
Zo] |1200] 900 700 650 | 450 800 1,600
sTL 37 - — — — =
Z o] - - - - -
SKL - - - - 5,000
Aelg HAL 2,000 4,000 - 5,000
HBL - - - - 5,000
STL - - - - -
SKL - - - - -
AddaE HAL 42 ~ 46 46 50
HBL 6.3 - 46 46 50
STL - - - - 1,000
o = 750 - - 1,500 -
A T - - - - -
A% 130 - - - -
GYL1 | Aol 40 - - -
2 3 3 - -
A7 - - - -
GYL2 | A9 - - - - -
i - - - - 80
A A} 3L 73 76 72 72 -
15 X9] T=E box BOX lattice - -
A7+ HY/TI HY/TI WR/TI - (5
Al 75 69 75 80 -
£9 Ha 50 - 50 50 /RA
494 VE/RA sC VE/RA - 4,200
Ne Z% 1 - - - 4,200 4,200 -
Ry FEEE - - - -
2 TL TL. TR TL TL TL
S Asarl | AF **jlff;;@
= mwRE - -
A5¥Fa A5EFa ALPCAT
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® 2-9. (A%)

] 5&1 MINI URUS MNI URUS | URUS CLASS |URUS CLASS | URUS CLASS
CLASS 1 AASS 1 I o v
x]] z 5, A]- REINHOLD REINHOLD REINHOLD REINHOLD REINHOLD
HINTEREGGER | HINTEREGGER | HINTEREGGER | HINTEREGGER | HINTERBGGER
A X AUSTRIA AUSTRIA AUSTRIA AUSTRIA AUSTRIA
AA A2l | 400 | 300 - 600 | 400 | - | 400 | 1,000 | 500
Az Abg 1 2 - 1 2 - 2 1 2
SKL A4 | 110 | 130 13.0 160 { 200 | - | 20 | 200 | 250
2ol | 400 | 300 330 600 | 400 | - | 400 | 1,000 | 500
HAL =7 6.5 65 90 | 110 | - 1120 | 11.0 | 140
Z o] 400 350 600 | 400 | - | 400 | 1,000 | 500
HBL 27 65 6.5 90 [ 110| - |120] 110 | 140
Aol 800 650 1,200 | 800 | - | 800 | 2,000 | 1,000
STL |2 - - ~ - -
go] - - - - -
SKL - 10,000 - - -
AoY HAL - 1,500 - - -
HBL - 1,500 - - -
STL - - - - -
HAL - 8.0 - - -
A& T | HBL - - - - -
STL - - - - -
f= % | 600 | 800 600 1,000 { 2000 | - - - -
4% 1 2 - 1 2 - 12500 2000 | 3500
27 10.0 - 16.0 2 1
GYL1 | A9 - - - 180 20.0
25 1 - - -
27 120 - 180 1 2
GYL2 | 49| - - - 20.0 22.0
B 1 - - Z
A3 47 47 70
53] 7z BOX - BOX 87 96
A Y7 17| HY,WR/TI - HY,WR/TI BOX BOX
H 40 40 100 HY,WR/TI | HY,WR/TI
£y A 25 25 50 150 250
494 SC/RA /RA SC,VE/RA Y 150
%1 1,800 2,200 3,600 SC,VE/RA | SCVE/RA
718 % 2 - - - 6,000 11,000
2} : -
2 TL TL TR, TL - -
Al Fut7]
= H n -
534y 14 ~Em TR,TL TR, TL




g 2-9. (A%)

L URUSHSLASS HT-600 | TURMFALKE | KOLLER 800 [KOLLER 800
REINHOLD |AGRO ALPINE|VOEST ALPINE
xﬂ}'ﬁ}\} HINTEREGGER| THCHNIK MONTAGE KOLLER KOLLER
Zﬂ x = AUSTRIA AUSTRIA AUSTRIA AUSTRIA AUSTRIA
AA Az 530 600 600 750 750
A | 4% - - - 1 1
SKL A7 25.0 22.0 16.0 24.0 240
o] 530 600 600 750 750
HAL A 14.0 11.0 110 120 120
o] 500 600 700 750 1,150
HBL A7 14.0 11.0 110 12.0 120
o] 1,050 600 1,200 750 750
A7 - 6.0 6.0 -
STL o] - 1,200 1,200 - -
SKL 20,000 9,000 7,000 9,700 10,000
Aoy | _HAL 5,000 2,800 2,500 5,300 5,900
= HBL 5,000 2,800 2,500 5,300 3,700
STL - 1,000 400 - -
SKL - 25 - - 1.0
N HAL 76 70 5.0 6.3 4.8
dd&= HBL - 7.0 - 6.3 75
STL - 30 - - -
H= &% 2,000 - - 5,000 2,500
4% - - - - -
A7 - 140 16.0 - -
GYL1 2] - 50 60 - -
BE - 4 4 -
37 - - - - -
GYL2 | #e] - - - - -
_)‘; - - - - -
A A3 96 12.0 100 10.0 10.0
1220 Iz - BOX BOX BOX -
AP+ - HY.TE HY/TI HY/TI -
] 250 120 105 152 205
£ EE 150 80 - - -
$49¢ | SCVERA SC/RA VE. SC e -
Au [TF1 17,700 - 7,950 - 10,000
A ot = - - -
A TR,TL TL TR, TL TR, TL TR
=3y - i 7] ut7] SKA5 -
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£ 2-9. (A%)
DUBLE DOUBLE .
‘E %] KOLLER 300 | KOLLER 300 | DRUMWINCH | DRUMWINCH KSK 16/20
: 3000/2 4000/2
PER IGLAND | PER IGLAND
A Z 3 A} KOLLER KOLLER FABRIKK FABRIKK STEYR
Zﬂ x = AUSTRIA AUSTRIA NORWAY NORWAY AUSTRIA
AA | A 420 - 150 400 _
Ad Ap 1 - 3 3 -
SKL A7 | 140 [160] 160 | - - 240 -
o] 420 | 340 | 350 - - 700 -
HAL A7 80 | 95| 95 | 80 8.0 16.0 -
2ol | 470 | 400 | 350 | 150 400 650 -
A7 ~ - 80 8.0 14.0
HBL Aol -~ - - 150 400 1,300
A7 - - - - 9.0
STL T30 - - - - 650
SKL 4,500 4,400 - - 13,900
Al HAL 1,790 1,800 3.000 4,000 4,200
e HBL - - 3,000 4,000 4,200
STL - - - - 2,100
SKL - - 18 25 7.8
HAL 16 - 1.8 2.5 7.8
AAS= gL - - . n 183
STL ~ - - - -
#2 35 1,000 - - - -
a4 - 16.0 - - -
27 130 30 - - -
GYL1 Zo] 40 - - - -
% - - - -
2 7 ~ - - - -
GYL2 | do] - - - - -
&£ - 7.0 - 55 175
A A3 6.0 LATTICE - A-FRAME BOX
e 7= | A-FRAME | WR/TI - WR/TI HY/TI
A-71F|  WR/TI - 50 70 260
Hd 40 50 40 Z _
&9 EES - VE.SC/RA VE/RA VE/RA VE
5494 VE 1,500 152 357 35,700
Au g1 1,200 3,200 - - -
e TF 2 - HLTL - HI TR
A3 HI - - - -
S48 W71 SKA1 - - - -




£ 2-9. (A<)

) 5& KSK 16/20 ANDRITZ OWREN VARIO OWREN MOXY CABLE
HYDROCRANE 8] WINCH |VARIO CRANE| CRANE
STEYR-DAIM
Az LER-PUCH - - _ -
A 2 =F AUSTRIA AUSTRIA NORWAY NORWAY NORWAY
A A A# - - - - -
A AE - - - - -
A% 24.0 220 - 180 -
SKL Ao} 700 600 - 500 -
HAL A7 160 14.0 10.0 100 140
4ol 650 700 200 500 945
HEL A7 140 140 10.0 100 140
Ao} 1,300 1,000 400 1,000 1,490
STL A7 90 | 65 70 100 100 140
Zeol | 650 |1,500 1,000 200 500 880
SKL 13,600 2,000 - - -
Aeld HAL 4,100 6.100 2.200 4,000 3400
s HBL 4,100 6,100 2,200 4,000 4,000
STL 2,100 - - - -
SKL 104 - - - -
noax |-HAL 9.4 45 4.0 40 11.0
s HBL 94 80 40 40 11.0
STL 22.0 - - - -
] % - - - - -
3% ey - - - - -
A7 240 - 12.0 16.0 180
GYL1 | Z9] 60 - 75 75 75
B 6 - 1 2 4
A7 - - - - -
GYL2 | 9 - - - - -
' 25 - - - - -
A3 215 12.0 6.5 95 150
e FZ BOX BOX BOX BOX BOX
AY71F| HY.WR/TI HY/T1 HY/TI HY/TI HY/TLTE
Hd 320 320 54 130 195
9 | 92 260 - - - -
584 VE VE VE VE VE
7| TF 1 27,000 26,500 4,200 15,300 28,600
g ol 2 = - ~ — -
° | A% TR TR YV(C,W) YV(C) YV(W)
5373 ~ - - - -
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E 2-9. (A%)

;] % | MS 500 UNI | MS 600 UNI | TELSTER 500 | V400/M/3 V600/M/3
A =B AL ADLER ADLER |HOLZKNECHT| VALENTINI | VALENTINI
A x = AUSTRIA AUSTRIA AUSTRIA ITALY ITALY
A A - - - - ~
A= 43 - - - - -
SKL A7 18.0 22.0 16.0 - 16.0 20.0
4ol 500 600 800 - 500 600
HAL A% 11.0 130 10.0 10.0 11.0
Zoj] 1,100 1,200 500 550 600
HBL 27 8.0 10.0 10.0 10.0 11.0
Zo] 1,000 1,200 1,000 1,100 1.200
2 Z Z Z _ _
I - - - -
SKL 9,200 12,200 7,700 8,000 12,000
Aoy | HBL 3,800 5,100 2,900 3,400 4,700
HBL 2,600 2.500 1.500 3,400 4,700
STL - - - - ~
SKL 2.0 2.0 - 15 18
Aolaw HAL 6.0 6.0 - 6.0 6.2
e HBL 6.0 6.0 - 6.0 6.2
STL - - - - ~
= i - - - - -
3% E — — — - -
273 - - - 14.0 18.0
GYL1 | 4do9] - - 40 50 80
4 - - 4 4
27 - - - - ~
GYL2 | #9] - - - - -
g5 - - - - -
A 451 9.0 11.0 - 72 12.0
2] TZE BOX BOX BOX BOX BOX
AY7)1F#+| HY/TLTE | HY/TLTE HY/TI HY/TE HY/TLTE
A 80 106 68 78 120
€9 EE - - - - -
94 sSC SC VE sSC -
sa =% 1 5,000 9,500 1,800 6,400 9,900
N F 2 - - - - =
A% Mg TL TL HI TL TL.TR
ALL
Ew ] - - TERRAIN - -
2000
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X 2-9. (A%)
= WASHINGTON LITTLE
3 A ECO1 | MADILL 071 | MADILL 046 208 GIANT
A Z 3 A} ROSEDALE | MADILL MADILL |WASHINGTON FOI}RESHT_E‘}CA”
A= - CANADA CANADA USA -
A A Azl - - - -
A# ALg - - - -
A% - 25.0 350 175
SKL Zo] - 590 670 240
HAL A7 175 160 | 190 32.0 32.0 175
R 380 960 | 665 700 610 240
HBL A7 143 16.0 220 22.0 159
4ol 550 1,340 1,610 1,360 610
A7 - 10.0 10.0 - -
STL Aol - 1,020 1,830 | 1,650 - -
SKL - 40,700 16,400 18,100
oy | HBL 11,300 15,100 43,500 16,800 18,100
HBL 11,300 11,600 19,900 11,200 15,900
STL - 3.800 5,100 5.000 -
SKL - - - 44
Aeldx HAL 5.1 7.8 ] 7.0 44
HBL 5.1 78 17.7 10.0 52
STL - 1.7 182 22.6 -
pr Z _ _ _
#7 [oe - - - -
Bk - - - -
GYL1 | o] - - - -
_),F_ - - - -
A7 - - - -
GYL2 | 9| - - - -
f': - - - -
A 12.8 143 29.0 34.0 128
120 FZ - BOX - - -
AYA+F - /T1 - - -
Ao 140 296 483 - 120
&9 A4 - - - - -
94 SC/RA VE VE - VE
S8 F%F 1 14.100 39,500 66,300 84,300 14,500
A [Ee2l - - - - .
2% | UC),TR UC(C) - - UC(C)
el 4 - - - 4

_93_




£ 2-9. (A%)

4 3 SIDEWINDER wr LITTLE GIANT| BU-737+T-90 | MARCIO R
A Z3A ROSEDALE MADILL FORESTRAL/ SKAGIT BERGER
A X - CANADA - UsA -
AR | A - - - - -
A AHE - - - - -
SKL A7 254 254 23.8 286 349
Hol 910 590 270 510 670
HAL 27 190 159 23.8 159 %4
Aol 790 820 270 850 670
HBL 27 190 12.7 20.6 19.0 22
Aol 1,200 1,280 550 1,390 1,460
A7 - - - - - -
STL o] - — — ~ - —
SKL 49,000 39,900 27,200 55,200 68,000
Ay | -HAL 18,100 25,600 27.200 35,600 38,000
e HBL 18,100 22,500 20,400 43,000 31,000
STL - - - - -
SKL 86 - 5.1 78 5.0
Adsg HAL 15.2 72 5.1 7.1 12.1
HBL 152 83 71 103 152
STL - - - - -
. 3% - - - - -
3% e — — - - —
37 - - - - -
GYL1 | 9] - - - - -
3'; - - - - -
A7 - - - - -
GYL2 | 9| - - - - -
../‘,: - - - - -
A 137 146 18.3 274 335
128 Iz - - - - -
AP 7 - - - - -
| 320 284 185 330 425
Y | #42 - - - - -
544 VE VE VE SC.VE VE
718 TF 1 47,200 33,300 - 57,500 79,700
. TF 2 - - - - -
A% Y37 | uco UC(C) UC) _ |TLUCCW)| Uctw)
o il - - 74 - -
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¥ 2-9. A%)
- 009-3+"S"
3 A MARCI  |K-114D5+MI10 TOWER 127TW+T90  |BU-199+T-110
WASHINGTON
A X3 A} BERGER SKOOKUM MADILL IRON WORKS SKAGIT
A xF - - CANADA USA USA
A A A# - - - - -
A ApE - - - - -
A4 - 349 - - 381
SKL 4] - 700 - - 850
yaL 32 286 286 320 31.8 349
Zo] 410 670 430 430 790
HBL 27 19.0 22 220 22.2 254
el 910 1,680 1,040 1,020 1,520
A - - - - -
STL ;3 — — — - ~
SKL - 54,400 - - 84,500
Aol HAL 38,500 38500 60,800 62,100 68,600
s HBL 14,500 18,100 22,500 23,000 24,900
STL - - - - -
SKL - 76 - - 77
RelsE HAL 5.1 10.7 56 7.0 98
HBL 92 218 153 15.0 279
STL - ~ - - -
g= | 3% - - - - -
5 rE - - - - —
A7 - - - - -
GYL1 | "9 - - - - -
s - - - - -
EE - - - - -
GYL2 | Ao} - - - - -
2 - - - - -
A3 152 366 285 283 335
B [ 7= - - - - -
P77 - - - - -
FHo 300 500 550 428 530
&9 E - - 300 335 -
544 VE VE SCVE SC.VE SCVE
e [ TF1 40,000 - 52,000 55,000 85,400
4 % 2 - - 61,000 - 110,220
A% UC(C) UC(C) LUCCW) | LUC(CW) | TLUC(W)
59| - - - - -
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E 2-10. 849 27108 AN2g gkt FF 2L 4%

¥ 3 SKYLOK 78 SKYLOK 78 GT-3 MARC Vv
Azax | WASHOGTON | WASHINGTON | SKAGIT BERGER
A z= USA USA USA -
HAL 27 12.7 130 159 22.2
Z o] 550 550 520 670
A7 159 160 19.0 222
HBL
2ol 990 990 730 1,340
STL 27 - 13.0 - -
2ol - 550 - -
HAL 23,850 23,000 25,400 27,200
29 | HBL 7,700 7,180 15,540 13,200
STL - 4,320 - -
HAL 6.9 6.6 72 4.1
AA&4x| HBL 76 7671 ° 11.6 41
STL - 148 - -
7 - 19.0 - -
GYL1 | Ze] - 45 - -
3 - 2 - -
A gn 136 137 136 162
gy | 7= - LATTICE - -
Y7+ - HY,WR/TI - -
Hdj 197 197 220 300
&9 Hx - - - -
44 VE VE VE VE
e | T% 40,100 40,200 43,100 68,200
AF | AF 16/0/(0)] Uc©) uc(c,wW) UC(W)




® 2-10. (A<%)

9 3 PS4-200 SKYLOC 118 004 CmmG SY-747
PIERCE WASHINGTON
Az3A PACFIC | IRON WOERS MADILL SKAGIT
A== USA USA CANADA USA
HAL = 7 190 22 254 25.4
Aol 640 490 540 820
A7 190 222 159 22.2
HBL 2ol 1,490 1,010 1,370 1,070
A7 - - - -
STL 20] - - - -
HAL 21,700 39,300 48,300 54,300
A9 HBL 16,500 11,300 53,500 42,300
STL - - - -
HAL 5.4 73 15.0 90
AY£x | HBL 89 9.0 151 11.9
STL - - - -
A7 - - - -
GYL1 Aol - - - -
g4 - - - -
A A5 152 171 183 152
g4 FZ - - - -
A7 7 - - - -
Hd 456 318 450 425
e Ha - - - -
94 VE VE VE VE
7|8 T 59,900 53,500 89,600 51,300
}5F =+ UC(W) UC(C,W) UC(C,W) UC(W)

2. AR FAY A9 24

ge 4HFH Bdckd /e NHEE J122 928 A GAY
2A9 A%E A%kl A4Ae] A 4 3= Running skyline & Swing
yarderst EtRlobt)el ¥ FFo tste] dze AgN2Y ¥ SeHA £



Ag FEY 2AE 2939 deny 2g.

- a2dA0) AAPA N2dd) HEY A$E APY FF A

- HAAA Nxdd 2HA 454 HE

- MAPANEEG AHEE A = A= FHA L weE Y BY
-G53 A gHotd 4X %A

- 253 949 = 2 Y34 7%

- 1R &7tolEdQd WAooz s d 2stolEA g =8 i AE

- G5 AN 24U € etdotde @A 9 AA

ol Ze BN A4 ZHg YAL AL =YL oj§Y 2dWy
&7t F4 g ol 83 WYor HF AdAIYeH, oo WE M
424 2 agdy A= 4, JlolgAdMEE) S dE E¥e g
3 2o,

7}. Running Skyline Systemo] Al4 5= 7149 ZFHEN 9 Qo) ©a
HEussF £y

Running Skyline Systeme Y¥t#& © 2 Haulback line®} Mainlineo] 232
¥ 2= A& AEFE AP Al2@ 22 Haulback lineol sg A F
E(tail spar)& AU w&7]19 Fuje] AZHE Aol EAoY. o
Running Skyline System® Q2N & 939 28 2-429 ] Haulback
line#} Mainlineg 4719 @XM (single segment)e] ZH¥ A A F = (multiple
segments structure)E W F Z HES g H Fxo §, LUE
o] 3 A E 043 FHE AN

_98_.



dl a2
k 9|< : Segment  Line
1 Haulback
S1
© 2 Haulback
hl S3 3 Manline
4 h2 4 Hanfback

Y 2-42. AYLFHoldd JAN LMY 7188y A 72

() B=EEE ¢43) £ JAAs$E Z ¢ (Full Suspension)

(7}) Step 1

29 2-433} o] @AM o EA(Single Segment Analysis)& ©| & & o
fA 9 93 Haulback linedl Ad FA(TIU)9 ¢HEAHIU)F 3£
(ViU)& +@.

HW =-

wixhixdl T xdl 1_(wlxd1)2
2-11 I 2.TW

A7 A, L= +m?)”

HIL=HW

_ H1Lxhl-Rlx(d1/2)
- dl

TIL = ({12 +v1?)”

ViL
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Ty

VT/
7(-" Hy

(]
= h
R
H ¢—— v
TL‘/+ v d
L

(1}) Step 2

¥ 2-43. G H 9] qgE 4y

w7l BHoa FAs FFHA 4 e (unclamped carriage)d}
7t 9E g7 F96A 243 Haulback lined 38L& ZopAn, 1
TYE Step 15 34 FPoz 78 & Q.

T2L=T1L
2
H2L< w2xh2xd2 %TZLde' _(wadZ)
2-L2 L2 2-T2L
VoL = H2Lxh2-R2x(d2/2)

d2

Haulback line®l 3@ AFE9 T2y g AU oA w$7]d RFgs
Running Skyline Systemol A= 71 (segment) 29} 71449 A8 AR
A H3x T 71883 I8 g3 glo] £HEHY FIARY A 42

YA A Aot

H4L=H2L
VaL=V2L
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(t}) Step 3
WE7lel A4 989 BY LA (IFy=0)] <& Mainline®) TFHEY

& 783, 2dES YF ojfste] £ARYL T

H3L=H2L+HAL-HIL
H3Lxh3-R3x(a%)

d3
Zt M Eol HEVE B0 SAFE £HELH WwEI)e FA(WE Y
259 74, & &t s

HHoz fgozH wErld ug ¢ e 9
JW)E 4&d & A

W =VIL+V2L+V3L+VAL-Wc

olg 8 IAFE= 7% (Partial Suspension)

tlo
Ui

(2) Ex 59 dp

a9 2-44. 5 A JsF=

(7}) Step 1, Step 2= Full Suspension® ¢

() Step 3
WESS AAYH wd wrje) FAHE P A5 F
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¥, ZHE 4 9§ Mainlined] FALYY gL gL ¥y,

a= tan“[z-tan(0+ﬂ)+——°°sa_”'smeJ

sin@ + y-cos@
tanax(HlL—HzL—H4L)-(V1L+V2L+V4L—Wc)+R3/2)
- "3/ _
/5-tana
V3L=tanax(HL+H3L~H2L - HAL)~VIL-V2L-VAL+We

H3L

(th) Step4
AE7Nel FEE &4 st AL ol & Auje LT FoHE &
HEH S 783, 29 BE HEAE5H S AEdn
WV=V1L+V2L+V3L+V4L:WC

Wy
cosf—-sinfxtan §

_%X(H#-tanﬂ)

Ao HYAAN S #4719 947 g NFE(Tail Spar) ¥
e Aot 2 ANEY T ARRAY Txs AHE Yo By

o] AP HEZR o]F 1Y F, Y FIF HFAPoz FHLussHL 4

x(cosB—y-sinB)

(3) £4 A
O EES

HAPA N2 G HENEFE ANET] JANE N2de AL,
ZAdUW4d BdE WAESE R APz B FESo] aFHYG o &
< Ztz} ®2-11, ¥2-12, ¥2-130]1 AAHo o, 1P2-45% JHEH X
Y428 =488 Rl
E 2-11. solojE2xo] EH

Type of Diameter | Break Force Safe Working | Unit Weight
: Safety Facty
Wirerope | () (ke) RO Load (kg) (ke/m)
Haulback line 8 3,500 25 1,400 0.233
Mainline 10 5,500 2.5 2,200 0.364
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¥ 2-12. 7)g 9=

Lo Siting Gomers Due S5 | 1o g ot |3
Ground Friction Coef. 06
Average Log Length -~ 4m
Spar Trees Head 4m at TP. 0
Tail 4m at the last T.P.
Carriage Weight 200 ke

¥ 2-13. 714 A=

Terrain I Uphill Downbill

T. P. No. |S. Dist. (m)| % Slope | T. P. No. |S. Dist. (m)| % Slope

0 - - 0 - -

1 20 -60 1 20 -30
2 15 -20 2 20 =20
3 20 -30 3 15 40
4 30 -50 4 15 60
5 20 -70 5 20 70
6 15 -60 6 30 50
7 15 -40 7 20 30
8 20 20 8 15 20
9 20 30 9 20 60

Terrain I ' Uphill Downbhill
’ T. P. No. |S. Dist. (m)| % Slope | T. P. No. |S. Dist. (m)| % Slope

0 - - 0 - -

1 20 -100 1 20 40
2 20 -80 2 20 -20
3 20 -60 3 20 0

4 20 -40 4 20 20
5 20 =20 5 20 40
6 20 0 6 20 60
7 20 20 7 20 80
8 20 40 8 20 100
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Head Spar Terrain I

Terrain I

ad 2-45. 49 13 119 ¥ =

(W) +423%

D Running Skyline System2 °1 & 714dE9 48N A3 Y I3 A
FIAA Z NP 5 &A$THo) H2-14, #2-159% o] ALHAY.

@ AY IdAME 2, 373 E5F Yoz A 4AAHANAN 7TAFAA
Clearance’t B¥z3dAd.

® AY AN ZEFAAY 34 3AAHAA 3Ewsd5He F2v & AL
2 Yeged, oJAL 3] oFdN JAAHE dxEo EF 3N
T4k 2 W&ol AN 3§ WE 5 (21066kg) 22 A
FHE AL ¢ 5 Ao

@ FFAAS FFIAA T AALT wE FHLU$SEFTYL & g B
o)y gov, FFAAS 3¢ Mainlined 7t AE FYo) Frstm, &
2 dFAAe 73S Haulback lined #Hol Frste 2% &
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+ 3.

® Partial Suspension®] 7%+ Full Suspension®|A Bt 3 {ut$5 o)
27 deston, H4%$5de] Mainlined] A$HE stolojzmg
Safe Working Loade] & A& @ A7 AFATHEA). £8
Partial Suspension®] ¢, AAEIH} AWo] o|FE Zo] S5, £
Addr Py el F71ES5E L4 F4dA o

B 2-14. 9 =508 A2 o] 8 A (F [9 £AAH
Yarding | T.P. | Clear.
Type | No. | (m)

Full Suspension Partial Suspension

Wikg) | MT.(ke) |HT. (kg)] W(ke) |M.T.(ke) |HT. (ke)

1,030.42] 1,931.24| 1,388.94|*1,889.78| 2,197.83 979.94
369.09| 1,598.09| 138894| 786.33| 1,930.99| 1,388.94
210.66| 1,530.87{ 1,388.94| 362.45| 1,687.54| 1,388.94
459.88) 1,592.48) 138894 697.33; 1,887.72| 1,388.94
673.98| 1,626.47| 1,388.94| 1,094.22| 2,100.14| 1,388.94
913.49] 1,643.10| 1,388.94{*1,569.43| 2,199.02| 1,286.94

1,271.62) 1,617.72) 1,388.94}*3,082.98) 2,198.81} 1351.94

1,801.56) 1381.76| 138894 4,294.37| 2,000.76( 1,388.94

Uphill

N 3 AN U bW N -
N Y Y W NN

Down 1,842.85| 1422.69] 1,411.06|%2,897.24| 2,197.92| 1,067.06

1,180.43} 120050 1,411.06{ 2,542.96( 1,414.63| 1,411.06
853.40| 1,17801( 1411.06) 1,749.04| 1,178.36| 1,411.06
638.83| 1,189.63| 1411.06| 1,636.57| 1,151.88| 1,411.06
45053 1,215.83| 1411.06; 1,736.19| 1,262.27| 1,411.06
231.06; 1,265.64| 1,411.06| 1,716.82| 1,346.83| 1,411.06
375.11{ 1,203.19| 1,411.06| 1,994.71| 1,361.43| 1,411.06

881.51| 940.33| 1,411.06| 2,572.38| 963.07| 1,411.06

N NN A WN
NN W 9 0 v N

o0
N

*Payload is limited by the safe working load of mainline.
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F2-15. @270 A2 oA Y 119 £ 2.
Yarding | T.P. | Clear.

No. | (m) Full Suspgnsion Partial Suspension

W(ke) | M.T.(kg) |H.T. (kg)| W(kg) | M.T.(kg) |H.T. (kg)
hll

Up 1 2 |*1,896.06| 2,198.07| 1,099.40|*1,926.28| 2,198.20| 547.40
2 2 |*1,96639] 2,199.21| 1,242.40|*2,051.37| 2,199.83] 603.40
3 2 |*2,096.40| 2,199.09| 1,374.40|*2,281.28| 2,19733| 640.40
4 2 | 2,046.42] 1,995.90| 1,391.40|%2,660.57| 2,197.77| 715.40
5 2 | 1,979.01| 1,761.93| 1,391.40|*3,263.40| 2,197.61| 881.40
6 2 | 1,92855| 1,523.89| 1,391.40(*4,222.05| 2,198.38| 1212.40
7 2 | 1,93583| 1,259.22| 1,391.40| 4,370.88| 1,65448| 1391.40
D:i‘lvl" 2,076.02| 1,552.82| 1,408.60|+2,968.34| 2,19885| 910.60

1,856.35| 1,284.94| 1,408.60| *3,644.88) 2,198.71| 1,203.60
1,74047| 1,082.14| 1,408.60( 3,984.75| 1,842.19| 1,408.60
1,657.00) 910.22) 1,408.60| 3,570.13| 1,215.06| 1,408.60
1,595.101 762.30| 1,408.60| 3,190.19| 762.30| 1,408.60
1,598.68| 628.23! 1,408.60| 3,021.54| 446.56! 1408.60
1,621.34| 46948 1,408.60| 2,859.31 183.15} 1,408.60

~N N W AW N e
NN NN N NN

sPayload is limited by the safe working load of mainline.
., 28 Q9 AdAE 4 (Running Skyline System?] Head SparZ A}4)
A#HAY AHAE FHLE ZHAe] 7HAFA A2 A Head Spar2 A&
S 2%, 4 ¥97 ¢ ¥9 23E A&3 3, Guylined XA Ay

F% $1A, Guylinee] AP of st= FHe A7) T& 4587 Adoq 4
A& A
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i
ol
i | ./”
i A
C 7
N . :
[
| H
!
i |
1385 :
\ 1] e
i
N iléd)-L. .. -
A (3
1
|
Bl
665 i
f
I
!
o | : |
[< 5300 >

g 2-46. A U9 7 Fx

(1) 2499 F9EH £4

aHA) FAgH £4E A 24U AL € FxE 29 18% 2
ol 433t en, BAEFANA AT A& @& Inner BoomE A A
= fFg4ddde wege -"F-’—‘].Q_i ZF3 3893, 219 Inner Boome 4 %A
173" o AAE fASA |

AR S LoldA 7] & el nAHE AFW)F 4499 A
AA(A) € Inner Boome BAFAHC)E 59 A4 vz AR AR,
7t TxEY FAE nH}A g
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(’I) PART 1 : Inner Boom9) <834

X2

Y2

¥ 2-47. Inner Boom®9] F#x

ZUES Y9 BYLAE ol g5l As CHOl F8AE YL e N
98 7% ¢ 9o

A= W-(X2-sina+¥2-cosa)
X1-sinf-Y1-cos S

Cy=A-sinf-W -sina

Cx=A-cosf+W -cosa
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() PART 2 : 239 B9 &4

26C .12%
dy |
i
!
i
i ICx
N T
i\
i
1385 i
h 90°
i
N e - - -
s
665 ;
[
!
!
|t
Ex Ey i
Dy
‘/ 5300 /l

a9 2-48. 24 AYH Wolag F=

suEg Yo HYLAS ol &3d Aol AW A&
Ey)S F3%4.

_ 2.772- Ay +2.05-Cx—0.665- Ax—2.390-Cy
- 5.3

Dy
Ey=Cy+Dy-Ay

(th) 5 714 244 A% A4 R 13

@ 7HHZF (W) $Fo] B 24A AE A

@ Agas

- #¢AdYs FARFez A E(8=0" )

- Inner Boom9 &% 273(0=17.3" )

- 7}Mol = FEe 37| YA (W=4,000ke)

@ M2

-109_
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AEAA B¢ 2HAA RFHE 1A FYBge] syYZozyy
o2 80°
°lt2Z Fo AL Aeolt A Aol AFYSNA Ho] ¥ vy

qA ZHAdS AAHF
- SFPAAY BFode ol 40°

olgel 8 B¢

\_

FAE A

22 Ygygon,

el 80"

T Guyline®] 4A7 8a7HE 222 Yeyy,
oldes Eo LHRNEL Wl 2HA A

A7k €0 EAA HEZ2, of @ BLds A AT Guylineo
HA Holof 3}

- Jhde] e e} Wl

FAAY Afols QAT A23A o

B 2-16: 7149 AL gd g 38A9 AdAE

24

A AAesE FYAAY (A} BE
9 azizt FAsA =S, 3¥AA) A AAddd GFeol,

3
3

Yarding

Tension of Cables

Forces on the Inner Boom

Reaction at the Ground

a

Type
(°)

Wx

(kg)

Wy
(kg)

A

(ke)

Cx

(ke)

Cy
(kg)

Dx+Ex

(ke)

Dy

(ke)

Ey
(kg)

Crane
Stability

0
10
20
30
40
50
60
70

80
90

Up

4,000.0
3,939.2
3,758.8
3,464.1
3,064.2
2,572
2,000.0
1,368.1

694.6
0.0

0.0
694.6
1,368.1
2,000.0
25712
3,0642
3.464.1
3,758.8

3,9392
4,000.0

6,366.5

9.819.1
12,9734
15,733.4
18,015.5
19,750.1
20,884.6
21,384.6

21,2348
20,439.8

4,000.0
3,939.2
3,758.8
3.464.1
3,064.2
2,5712
2,000.0
1,368.1

694.6
0.0

6,366.5

9,124.5
11,605.3
13,7334
15,4443
16,685.9
17,420.5
17,625.8

17295.6
16,439.8

4,000.0
3,9392
3,758.8
3,464.1
3,0642
2,5712
2,000.0
1,368.1

694.6
0.0

2,006.0
2,544.6
3,005.9
33758
3,643.1
3,799.8
3.841.0
3,765.5

35755
32770

2,006.0
1,850.0
16378
13758
1,072.0
735.6
376.9
6.7

-363.7
-723.0

Overturned
Overturned
Overturned
Overturned
Overturned
Overtaurned
Overturned
Overturned

Stable
Stable

-10
20
30
40
50
50
-70
80
90

3,939.2
3,758.8

3,464.1

3,064.2
25712
2,000.0
1,368.1
694.6
0.0

694.6
-1,368.1
-2,000.0
2,5712
-3,064.2
-3,464.1
-3,758.8
-3,9392
4,000.0

2,720.4
-1,008.3
-4,706.4
-8261.4

-11,565.5
-14,518.1
-17,029.7
-19,023.7
-20,439.8

3,939.2
3,758.8
3.464.1
3.064.2
2,571.2

34150
359.8
-2,706.4
-5,690.3
-8,501.3

2,000.0 -11,054.0
1,368.1 -13270.9
694.6 -15,084.5
0.0 -16439.8

3,9392
3,758.8
3,464.1
3,0642
25712
2,000.0
1,368.1
694.6
0.0

1,406.5
764.3
98.8
-569.7
-1,220.9
-1,834.9
-2,3932
-2,878.9
-32770

2,101.1
2,132.3
2,098.8
2,001.5
1,8433
1,6292
1,365.5
1,060.4

723.0

Overturned

Overturned

Overturmed
Lifted
Lifted
Lifted
Lifted
Lifted
Lifted

— Negative

value

means

the force operates in opposite direction.
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@ 3Y9 Arld we A <

@ dHNE

-7t 3EY 2 24 (a=60°

FAE B4

- Inner Boom9 &= 33 (L=30" )

©® 24EH

- 399 At AAFE

. @=80" )

Inner Boom<& A 83 &=

FHA-dA} ¥

(A)# Inner Boom9 3| A Zo] W Y(C)o] F7Hsd .

-3 FAEE FA9 Asjs} FE@
2 2qngol 24Ae

2t A

FAE

ABNS5AHL A4 22 Inner Boom A ¢ o

Aoz Add.

AAH7]

E 2-17. 489 374 & AU

o Q)

%=

Ao 2 ENLAEH, 2 o+
313 3tA

T $9

—

7go] A9
IRHE FH9 B o4

A= B4 (a= 60" ).

W Ax Ay Cx Cy Dy Ey Crane
(kg) (kg) (ke) (kg) (kg) (ke) (kg) Stability
500 6521 29126 1848 24796 484.8 51.8| Overturned
1,000 -130.5| 5,825.1 369.5| 4,959.1 969.7 103.7| Overturned
1,500 -195.7, 8,737.7 5543 74387 14545 155.5| Overturned
2,000 -261.0| 11,650.3 7390 99182 19394 207.3| Overturned
2,500 -326.2} 14,562.8 923.8) 12,397.8 24242 259.1| Overturned
3,000 -391.4; 17,4754 1,108.6 148773} 2,909.0 311.0{ Overturned
3,500 -456.7\ 20,388.0; 11,2933 17,3569 3,393.9 362.8] Overturned
4,000 -521.9] 23,300.5| 1,478.1f 19,836.4] 3,878.7 414.6| Overturned
4,500 -587.1| 26,213.1] 11,6629 22,3160 4,363.5 466.4 Overturned
5,000 -652.4] 29,125.6] 1,847.6] 24,7955 4,8484 518.3| Overturned
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B 2-18. 39 A7 WE m#9

AAE £4(a=80" )

W Ax Ay Cx Cy Dy Ey Crane
(kg) (kg) (kg) (kg) _ (kg) (kg) (ke) Stability

500 61.3] 2,736.9 255 22445 436.9 -55.5| Stable
1,000 -1226] 54738 510 44890 873.7) -111.1] Stable
1,500 -183.9 8,210.7 76.6 6,733.5] 1,310.6 -166.6] Stable
2,000 -245.2) 10,947.7 102.1) 89780 1,747.5 -222.1} Stable
2,500 -306.5| 13,684.6 1276) 112226] 2,1844 27717 Stable
3,000 -367.8] 16,4215 153.1] 13,467.1| 2,621.2] -3332| Stable
3,500 -429.1| 19,1584 178.6] 157116 3,058.1 -388.7| Stable
4,000 4904, 21,8953 2042 17,956.1] 3,495.0 -444.2| Stable
4,500 -551.7, 24,6322 229.71 20,2006, 3,931.9 -499.8) Stable
5,000 613.0, 27,369.2 2552| 22,4451 4,368.7 -555.3] Stable

® Inner Boom®] ZtEol W& 2 FHE B A

@ JHus

- tugEe) B 2R (e= 60° )

- A48 27 24 (W=4,000ke)

@ 242

- Inner Boom® U2 So|2YSE o8 AP AUYAAY Y Y} 3
A& W Wol F/AAAUL, 60° o4 SolLd S AFAL AW
A7t HA. O o] = Inner BoomS AT AL o]y Solga Zo
24 FY $ARY 9% RHAES 2oj57] HEA RoE BUPY,

- Inner Boom3 39 RgWgo] 2L o8 w =AAY NFPo] s
% AAW, aWE J1Fe2 Fo] AXNAY ZolYol wet Ao A
#= Aoz eyt
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¥ 2-19. Inner Boom9] Zxo] & AU AqAE 24

g Ax Ay Cx Cy Dy Ey Crane
() (ke) (kg) ke) | (ko) (kg) (kg) Stability
0 2313 17,701.4{ 2,231.3] 14,2373 3,672.0 207.9| Overturned
10 1614 19,5319 2,1614{ 16,067.8 3,785.7 321.6| Overturned
20 847 21,3903 19153 17,9262 3,855.3 391.2{ Overturned
30 -5219] 23,300.5 1,478.1] 19,8364 3,878.7 414.6| Overturned
40 -1,163.3; 25,3008 836.7 21,836.7 3,855.3 391.2| Overturned
50 -2,026.8/ 27,465.6 -26.8 24,0015 3,785.7 321.6| Overturned
60 -3,147.4) 299514 -1,1474| 26,4873 3,672.0 207.9| Overturned
70 4,610 33,1142 -2610.1 29,650.1 3,517.7 53.6| Overturned
80 6,658.1} 37,901.1] -4658.1 34,4370 3,3275 -136.6] Stable
90 -10,219.9| 47,7580 -8219.9 442938 3,107.2 -356.9| Stable

@ ZHAAN A% =287 ¥ Ado] Yde ¢

gAY FRHAE FEddYst Fdhd 2R A PP JPes
F#A FAZ Yo AV AR,
@ PART 1 : Inner Boom9 9 &£4

1952 X

¥ 2-49. =297 ZF8 inner boomd F=%
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2HES Y99 YA E o3t As CHA AEHE Y& Fa

A= Wxx(1.952xtan17.3°)+ Wy x1.952 -Tlxx (1.952x tan17.3%)+ T1yx1.952

- 0382
Cy=A-Wy-Tly
Cx=Wx-Tlx
@ PART 2 : Y9 AYsa £4
26C .122|

cy;
i
i
i

1385 i

T
L]
3

665

Ex Ey |

Ve

[ 5300 —
39 2-50. 94X/ 3ZA dAF Aoz F=x

2dEd Yo FYLYE o] L3t Aol AW $AYFo HAgL
s W(DyEy)g Foc

_ 2.772-4+42.05-Cx-2.39-Cy +0.665-Tlx-2.65-Tly

Dy 53

Ey=Cy+Dy+Tly=Ay

& JEdas
- Fgddagst FsRRgoz FL(L=0 )
- Inner Boom9 &%= 32A(6=17.3" )
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- QA =2 Aol AZE JHHY FL&WEF = 4072
- 7Hdel e 299 27 dA(T1=T2=4,000ke)

CEREE!

- AFAAY A Qo] BRGE AN FYdgo] 4WZozny
SgFoz 700 ogel B FSW FWE Aoz Ueuy, ANE LHeA
Aske Ao GAE 2PN 83 e BE AT By 2
39 FAR.

- Agel ANE B A a8 @e
0] F718 Aoz deed, o)A sMHo) E2dd ABPo2H

Inner Boomdl "X F£AsFo] F787] WEA Aoz Bady,

ArEigd fFgddgr we

® 2-20. A% =247 A FAE Ao AdAE BHY

Tension of Cables

Forces on the Inner Boom

Reaction at the Ground

Yarding
Type Wx Wy A Cx Cy Dx+Ex Dy Ey Crane
0 (ke (ke) (kg) (kg) (kg) (kg) (kg) (kg) | Stability
0 9684 26095 14,8754 9684 122660 4,0000 1,699.1 1,699.1 Overturned
10 907.6 3,304.0| 18328.1 907.6 15,0240 3,9392 22377 1,543.1 Overturned
20 7271 39775} 21,4823  727.1 17,504.8) 3,758.8 26989 1,330.8 Overtumned
30 4325 4,6095| 242424 4325 19,6329 3,464.1 30688 1,068.8 Overturned
Uphill 40 326 5,180.6] 26,524.4 326 21,343.8) 3,0642 33362  765.0| Overturned
50 -460.5 5,673.6] 28259.0 -460.5 22,5854| 25712 34928  428.6| Overturned
60 -1,031.6 6,073.6| 29,393.6 -1,031.6 23,3200{ 2,0000 35340 69.9) Overturned
70 -1,663.5 6,368.2] 29,893.5 -1,663.5 23,525.3] 1,368.1 34585 -300.3| Stable
80 -2,337.0 6,548.7| 29,743.8 -2,337.0 23,195.1| 6946 32686 -670.6| Stable
90 -3,031.6 6,609.5 28,948.7 -3,031.6 22,339.3 00 29700 -1,030.0] Stable
<10 907.6 19149 11,2294 9076 9314.5 3,9392 1,099.6 1,794.2 Overturned
20 7271 12414] 75007 7271 62593| 3,758.8 4573 11,8254 Overturned
30 4325 6095 3,802.6 4325 3,1932| 3464.1 -2082 1,791.8 Lifted
Down 40 326 383 2475 326 2092) 3,0642 -876.6 16945 Lified
hill 50 4605 4547 3,056.5 460.5 2,601.8 3492.1 -3209 1,833.8 Lifted
60 -1,031.6 -854.6/ 6,009.2 1,031.6 5,154.5| 4,063.3 2932 2,048.0! Overturned
<70 -1,663.5 -1,149.3] 8,520.7 1,663.5 73714| 46952 851.5 27311.6|Overturned
-80 -2,337.0 -1,329.8| 10,514.8 2,337.0 9,185.0] 5,368.7 1337.1 2,616.8|Overturned
<90 -3,031.6 -1,390.5( 11,930.8 3,031.6 10,540.3] 6,063.3 1,7352 2,954.2| Overturned

- Wx, Wy are vector components of resultant W, sum of tension T1 and T2.

- ngative

value means the force operates in opposite direction.
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t}. Guyline?] X %&o e Fy

Ts

a9 2-51. 7ol g <A(guyline, Y )] Ay F=

E 2-21. 7tolgtlo] Hels % M A

Yarding Skyline Guyline Total Vertical
Type | Tension Angle(¢) Sh Sv_ | Angle( ») Tension | Force at Spar
Downhill 4000 30 3,464.10 -2,000 0 3,464.10 2,000.00
10 3,517.54 2,610.81

30 4,000.00 4,000.00

50  5,389.19 6,128.36

70 10,128.36 11,517.54

80 19,948.97 21,645.90

Uphill 4000 0 4,000.00 0 0 4,000.00 4,000.00
10  4,061.71 4,705.31

30 4,618.80 6,309.40

50  6,222.90 8,767.01

70 11,695.22 14,989.91

80 23,035.08 26,685.13

4000 30 346410 2,000 0 3464.10 6,000.00

10 3,517.54 6,610.81

30  4,000.00 8,000.00

50 5,389.19 10,128.36

70 10,128.36 15,517.54

80 19,948.97 25,645.90

4000 60 2,000.00 3,464.10 0  2,000.00 7,464.10

10 2,030.85 7,816.76

30 2,309.40 8,618.80

50  3,111.45 9,847.61

70  5,847.61 12,959.06

80 11,517.54 18,806.67
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Guyline

. 30° .
Sp < Skyline

2% 2-52. JAFAA 7tolsd 44X
k'

¥2-22. A8 7tA F$9 7holgtd AR A guy factor

Number of guys equally spaced| Critical position of applied force | Guy Factor
3 30 from any guy 0.866
4 Opposite any guy 1.000
5 18 from any guy 1.539
6 30 from any guy 1.732
7 1251 from any guy 2.190
8 Opposite any guy 2414
9 10 from any guy 2.836
10 18 from any guy 3.078

2. Bkt AAA nHAY

(1) & 9 (Tower)

B9 &2 BANES 3341 B & d2EdA(Fe ME F7
st de BANDoA BARTd ot $5HE 24 AL 3G
3 SAo BY 49 T=dg Bie Mo =9 FPoz AFYE
2 HASRGon, Skylinedl AFHE BAHTe T2 Guylined %3
3= 8 A4 (Koller 3033 =)3 t}.

B9 ZEE 20ton o4 4E3HL AT, &Y UM 500ke(S
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BAA B4 Skylineel Stono]l #4& & ©w Skyline# 22zte $yuygosg
Hd 700kg FES] & BA B) AEY YH4F L AL & UEES M A 5o}
1, £3 dA¥H 2 By sdee FHAHe2 wpdol @y

(2) =¥

(7}) Skyline =3 & ¥z A &7}

(4) Z wire rope?] 73 %L =48

- Skyline > A7 16me, 250m
- Haulin line(AAF) : 273 8mn, 250m
- Haulback line(314 %) : 373 8mn, 500m

(th) & =g AA Y

- Skyline : 9% 3ton, B&o]l3 Ston
- Haulin line ! Max. 2 ton Min. 1 ton
- Haulback line ! Max. 2 ton Min. 1 ton

() =FFE 34
FYADOD half-brakert ASHES TN nAo2E FRAHe 3
3 A AN Haulback linee] AA3 Fejof F(=2olaFA).

@ Skylines) 38 ¢ Eolz W NM3 EES St FNE WAzl )
J €48 29 & YEE Hdo} ¥,

@ ¥&FR s - FFAAA, AN, 054 SETWS0] S o}
%.

(h) AR 9 =7
AR ze YATE A5 FRAAY AF ARA g¥snz AP
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4 EE 9EQA 238 ¢ YT 3o AY FAYS O Yuy 4
sloj e gy,

(8}) X9 &= FA
q) Timber Master : Haulback(600m/min), Haulin(300m/min)
Koller : 200m/min
Oikawa : 0~120m/min

(3) Guyline(M R &)

- Wire rope 773 : @ 14mn, 40m

3z2 74

A2y 24X 19

Guylined] %713 8& ¥ 4357 9%
1A A FA(rEAA) 37

29 2-53. 7hol# =9

ol B olr 8 AAAN 4 BE AHE

ol & HEE T3 AL dEFH AT SAY ANAN2dgS 4
AR ew, old Wg 2zt AN2gd ZEEANE ANEH A AL
AAE AAR3 AAGdA AAG.

(1) X F5A 2% (Winch drive system)

(7}) 27}l 82 =Y (Skyline drum)
KS2065 =¢golH AlA2gE o]835d = ZTAATN NI EE §u).
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L & 700

|

=82

Z=14 |

HY D

8

=17

¥ 2-54. 2710l =7 FYAEG 24

(th) A4 =% (Haulin line)
KS2065 =# 3 KS1256 H7]o}(ring gear)& A}&314
F FYL WA ES .

I

Z=99

1

N

S——

Z=14

HY O

E——

[8]

O,

L]

=17

29 2-55. AAL =Y $9AL 24

(h) J&¥d4 =¥ Haulback line)
KS1256 =& % KS1256 ¥ 7]°}(ring gear)& °l &3 =3 EAXt A

ZI}EE 4.

_120_

i tot

(82/17) X (99/14)
4.823X17.07
34.10

=9 49 Yoo ¥

(82/17) X (99/14)

4.823Xx7.07
34.10



—z=99
gl |
Q
©
<~} —
l_ ) Z=82
Z=14 =
u;"o [8] itot = (82/17)x(99/14)
L]
7=17 = 4.823X7.07
= 34.10

a¥ 2-56. HEWUE =3 $94g 24y

(2) QA A gHE =39 A HE
(7}) 27tolgtd =4

3165.2 X t11
Q @)
O 0
T
) 231 i

a9 2-57. 27o|8d =9 F=

x X (dy —df) a xX(dy —df)

= %X(IGS.Z“—(IGS.Z—ZZ)“) = ﬁX(IGS.Z“—(lGS.Z—ZZ)")
= 31837585. 7o = 15918792.9mn*
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PD _ (3,3(5)x165.2

- Max. Torsion T = 2 2
C = 272.58(413) € - m

x X(df —df)

Zp 16Xd,
_ _zX 2% —143.2¢
= 16x165.2
= 385442. 9mn®
T = T TX16X d,
Zp g x(dy —dy)
__212.58(413)x 1000
385442.9
= 0.707(1.07) kg/mt
Pl _ 3.3(4)x231
- Bending Max M = 4 4
= 190.57(288.75) & - m
7 - _®(d)'~ (a)*
- 32xd,
_ _xx(165.2~143.2%)
32x165.2*
=192721.46 m®
o = M _ _190.57(288.75)x 1000
Z 192721.46

= 0.988(1.49) ke - ms

- Combined stress 1 (3}5 P= 338 ¢ o))

Me = -]2~(M+~/ M+ T

= 1(190.57+V190.575+272.58)
= 261.58 & - m

T, = VM+ T = V190.57°+272.58% = 332.59 & -m
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=

= BLBXIN0 _ | 357 g/

0 max

VA 192721.46
T, '
-9 _ _25 _
Sfa - dmax - 1.357 - 18.4
_ _%a_ _ 25 _
e = o0 T 8@ = B9

o (88 &Y) = 25 kg/udf

- Combined stress 2 (3% P= 58 ¢ o))
Me = %(M+\/M2+ )

1(288.75+V288.757 + 413)
396.34 € - mn

I

f

T, = VM*+ T = V288.75%+413% = 503.93 & -m

= L - WA _ 5 o5 o/

T max Z — 192721.46
T,
o= G SR g
0a 23 _
e =%~ = 3.05 — 1.2
9%« _ 23 _
Sfr—tmax 1.3 177

0 (FELTY) = 23 ke/mr
% A9 O A= F2AEY.
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() A4 =49
Ip = 318375857 mn* (Skyline 3 $Y), I = 159187928 mn® (Skyline &% £9)

- Max. Torsion

T=4E2 _ Q6x165.2 _ syee.m

2 2 -
_ T _ 214.76x1000 _
- Bending Max
M=L _ 28XBl _ o515 2.

4

4
M 150151000 .
° =7 T Toprde = 0T k- m

~ Combined stress

Me = -%(M+\/ M+ T

= 3(150.15+V150.15°+214.76)
= 206.1 € -m

T. = VM+ T = V150.152+214.76% = 262 = - m

_ M. _ 206.1x1000

Cmx = 7 = Tioppo146 = 107 ke/mi
7 omax = §; = —J@—%g" = 0.679 ke /mr
__ %« _ 23 _
Sfa - o.m - 1.07 - 21.4
__Ca _ 23 _
Sfe =5 = Geg = B8

cFESEY) = 23 ke/ur (SPS)
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() 3

1§ =%

o
>

A
§
165.2

do

231

a
N2

<

V4§
a¥ 2-58. 34448 =379 ¥ 2 AS$

x x(dy' — dy*) x X(dy —(dy)*

b= 32 I = 5
= I 4_ 4 _ 4 4
= 3 * (165.2°~151.29 L x (165.2°~ 151.2°)
= 21810057.89 m* = 10905028.94 mn*

- Max. Torsion

7=2ED _ (4x165.2) _ g9 4=

2 2
_ _mX(dy —d) _ _xx(165.2% —151.2% _ 3
2 = TTwxg T 16X165.2 = 260044, 2o
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_ Pl _ 4x213 _ _
x (dp)— (dy)* (165.24—151.29
Z - 322><d2 : = X 312x.165.24 * = 132022 mm3
= M _ 213x1000 _
°T 7 T T T lbkerw

- Combined stress
Me = Jz~(M+»/M2+ 79

= leB+Vast .o
= 303 € -m

T, = VM+ T = V2132+330.42 = 393.1 & - m

= Y _ 3300 _ g

dmax

Z - Tz
- Lo _ 38304000 _
Tex T Zp T Toigdp 148 ke/wt

-—.—_-—da — _A. —

Sfd - G - Z.m - 10.4
~Y%a _ 23 _

Sfr - r - 1.48 = 15.5

0(¥5E&H) = 23 kg/mf (SPS)

(3) =goligxd aFHE E032

- Pump &%

63, 52cc/Rev (haul-in/back A} ZAEFA])

- Rate pressure 140 kg/cof
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- Torque (kg * m)

T = __bha__
200X « ‘
— _(63cc/rev+52cc/rev) X 140ke/cdf  _ % Gk - m

2X100 =
- dA4 Sgolx 7|8 T FHFH PTO 7lojwt2rel AF €93 25k -

m%Y.

(4) 4 =9 A998 AHE
7h) 27912t (B 16mm, 16 layer)

@ 7lexs
+ Pump : 63 cc/Rev - 1st. Reduct’'n Ratio : 4.823
+ Motor : 39 cc/Rev - 2nd Reduct’n Ratio : 7.07
- = RPM : 1000RPM - Bare Drum Radius ﬂz'-z-(mm)
* Full drum Radius : 330.6(mumn)
@ Adds
_ Motor torque Tm = Pg/200x = (140X%39)/200 x
= 868 kg-m
- Winch Drive Tm = TmXi = 868X4.823X7.07
Torque = 296 kg-m
- Line pull Pb = (TwX2Xx1000)/D = 296X 1000X2/1652
at Bare Drum = 3584 = 35 ton
- Line pull Pt = (TwX2)/Rf = 296X 1000/330.6
at Full Drum = 895.3 = 0.89 ton
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- Motor RPM

- Drum RPM

- Line Speed
at Bare Drum

- Line Speed
at Full Drum

Nm = (gpXNp)/gm = (63%1000)/39
= 161538 RPM (Motor 3¢ RPM : 3000RPM)

Nd = Nm/i = 1615.38/(4.823X7.07)
= 473 RPM

Sb = {(D/2)XND X2z }/1000
= (165.2X47.3X2 x )/2X 1000

= 245 m/min

St = (RfXNDX2x)/1000
= (330.6x47.3%2x)/1000

= 98.2 m/min

(4) Haulin line (@&8mn, 12 layers) =89 AQH

D 71&A=E

+ Pump : 63 cc/Rev

» Motor : 39 cc/Rev

- Ist. Reduct’'n Ratio : 4.823

* 2nd Reduct’n Ratio : 7.07

. §Z RPM : 1000RPM - Bare Drum Radius : —1—@%—2—@)

- Full drum Radius © 174.66(mm)

© AXZH

- Motor torque

- Winch Drive
Torque

Tm Pq/2007 = (140%39)/200 =

8.68 kg'm

Tm = TmXi = 868X4.823X7.07
= 296 kg-m
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- Line pull Pb = (TwX2X1000)/D = 296X1000%2/165.2

at Bare Drum = 3584 = 35 ton

- Line pull Pf = (TwXx1000)/Rf = 296X1000/174.6
at Full Drum = 1695.3 = 1.69 ton

- Motor RPM Nm = (gpXNp)/am = (63x1000)/39

161538 RPM (Motor 31§ RPM : 3000RPM)

- Drum RPM Nd = Nm/i = 1615.38/(4.823X7.07)
= 4737 RPM
- Line Speed Sb = {(D/2)XND X2z }/1000
at Bare Drum = (165.2X47.3X2x)/2%X1000
= 245 m/min
- Line Speed St = (RfXNDX2x )/1000
at Full Drum = (174.6%X47.37%2 x )/1000
= 51.9 m/min

g9 AN AL A& U AALE L AAYE Yud Ao, 2%

Ao ANAT ANHAL 08~188, BAEEE 48~10ImE HER Y.

(t}) Haulback line (@8mn, 20 layers) =39 AV

@ 7eEA=E

- Pump : 63 cc/Rev - 1st. Reduct’n Ratio : 4.823

- Motor : 39 cc/Rev - 2nd Reduct’'n Ratio : 7.07

. ¥ RPM : 1000RPM . Bare Drum Radius : %22 (am)
+ Full drum Radiu§ : 238.6(mun)
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@ AdZ2sH

It

Pqa/200xr = (140%39)/200
868 kg-m

- Motor torque Tm

"

1)

- Winch Drive Tm TmXi = 868xX4.823X7.07

Torque = 296 kg-m
~ Line pull Pb = (TwX2X1000)/D = 296x1000X2/165.2
at Bare Drum = 3584 = 35 ton
~ Line pull Pf = (TwXx1000)/Rf = 296x1000/238.6
at Full Drum = 1240 = 1.2 ton
- Line Speed Sb = {(D/2)XNDX2x}/1000
at Bare Drum = (1652X473X2x)/2Xx1000
= 245 m/min
- Line Speed Sf = (RfXNDX2zx )/1000
at Full Drum = (238.6%X47.37X2x)/1000
= 71 m/min

(5) 949 4 =39 BHola HE
Static torque Ts : 380 N-m = 38 kg-m (Model : FL 635/12)

b 27tolga =
- Qutput Brake Torque

Tb = TSX 1
38 kg-mX4.823(10 &) X 7072613 4)
1295.7 kg-m
- 324 Line Brake Force (Full drum)

Fbmin = Th/Rf = 1295.7/0.3306 = 3919.2 = 39%
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- 39 Line Brake Force (bare drum)
Fbmax = Tb/(D/2) = (1295.7X2X 1000)/165.2 = 15686.4 = 15.6%

() Ha8& =H
- Qutput Brake Torque
Tb = TSX 1
38 ke mX4.823(1¢24) X7.0729¢ 4 &)
12957 kg-m
- 34 Line Brake Force (Full drum)
Fbmin = Tbh/Rf = 1295.7/0.1746 = 7420 = 7.4%
- Hd) Line Brake Force (bare drum)
Fbmax = Tb/(D/2) = (1295.7X2X 1000)/165.2 = 15686.4 = 15.6€

(th) 3448 =4
- Output Brake Torque (A4 =d 3 §9Y)
- 34 Line Brake Force (Full drum)
Fbmin = Tb/Rf = 1295.7/0.2386 = 5430 = 54
- 34 Line Brake Force (bare drum)
Fbmax = Tb/(D/2) = (1295.7X 2%X1000)/165.2 = 15686.4 = 15.6¥
¥ AL =37 F9dd 2 9 Jlojux A9

6) A& =49 Foloj2x §F

=39 WMEH ZTAX ZxE golojzxrt AAFRA FE F IEE
90" 2 ¥t Jolo2TE =9 sHF ojHisol FARA ANES WL
Edel £& % $= A9E Ao Solod2xe BL = FHAY
NE FANE F5I4A9 solojz2=y AR A7 A& PAHEE 32
o,
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a¥ 2-598 o143 =3 RIE golo
22X dolg giH ol ALY + .
FAAA Y sfoloj2Z o] :

A c
I-(C + (A-C)/2) T T
- 12]0]oj ¢ sjolojmx : B/
- #olo g & : (A-C)/2d ¥ 2-59. A=} B4
- Sojoj2 X o tL = 1T -{C+(A-C)/2} - B/d - (A-C)/2d

2dx ARe ANTGE ©9a A sk ¥uh. 1SO7| Z(ANNON 1977))
dsd EEAMul dum A HFe EAAAFLG F& 2-d olofo}
#ch oo MW EANHAL A+ddst Hofok Brh(]I|A, d = Sojojz
= 37)

of Al AHY =PEFE 22X soloj2 st =P ZYHo 2
Ae W HgAT, 58, A7 P%Y =469 GEE Y (single drum)ol
QoAME o] B A9 B4 LA =t} oP Ao EAAE o
£ AA 31, BF Ho| g8 ANY AxT 5% AL SAAA Ao @
o

4% S0, =49 Fd4 A7 04m, =d = 04m, W= H7
02m, Steloj2Z 27 10mm 4 W =P £F& Ho| s e o]
78 & 9. |

7 — 1-0.4 (0.4+0.2) - (0.4—0.2)
4-0.01°

L =3T7Tm

et o] =¥ AP oloj2IT Pol: L = 377/1.25~300m ojt}. o]
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g 2E YL o83 AAHE Bk E XY =HLFS AN
€5.

b A9¢ =4

- EYF 231m, =¥HAA7 165m, =FH WA Z 405, Fojo] 2= 8mn

L = -11-0.231 (0.405+0.165) - (0.405—0.165)

4 -0.008°
L =369.6m
W) 54 =9
- =¥% 213m, =JHAAA 165m, =HHNAZ 600w, $olol2 = 8m .
J = 1:0.213 (0.6+0.165) - (0.6—0.165
4 - 0.008°
L =869.6m

() £5tejgtd =4
- Z¥F 231m, =¥HL A7 165m, = HNA T 750mm, o] 2 = 16m

[ = J1-0.231 (0.7%0+0.165) - (0.750—0.165
L =319.3m

4-0.016°

a9 2-61. &7t g =4
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(7) 8945 & TILTING 4dd

4320
S >
2750
2N N
7 2
\% & -&—
sy
[~}
< % 230kg ACC'Y
5 50kg

29 2-62. §9 A4 4d9 ¥x

Ade 73L& KS 1256 (Front o/r Jack)2 24 ZEZAAS 23 &
Z o m, Marginal factor(Safety factor) sf = 53/2.6 = 2 o]jm2 <A s},

- Tube diameter
- Operating Press

- Cylinder Force

- Required Cylinder
Force(F)

@) B9 Z=HE

:D =70 mn

P = 200 keg/cd, or 140 Bar

Fec = %DZ X P
= fx72x14o

= 53718.8kgf = 5.3 &€
FeX340 = 50x4320 + 230 %2750

= X +23 X = =
Fc ME—MMO 2495.5kg = 2.5€

2T HE ALFL 20 ton oj ¥ 9] FFAEZ(PDS 500ke o A3F (P2 A
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U4 UAES AR oo} s, ojdl s} 2o FEALE df AET A @
Ae Aoz vy,

R

- 4 &
| o
|
7

4320
¥
s s

e o sy Ty Ty Mmoo .

2¥9 2-63. €49 Fxx ¥ dux

oh A= A

- A& SPSR 400 : Yield Press = 25keg/mr
A = 175%-159% =5.344 mr

Z (175X 175°-(175-16) X (175-16)°)

e

12
= 24896805.33 mn*

- ¥ES3E : oy = P/A = 20000/5344 = 3.7425 ke/mr

-3 Ax
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. = Mc _ Py x4320
: Z Z
_ 500x4320%175 ,
= ToA806805.33x2  (-odke - mf

- AAASF Sf= 6./ 0 =25/1133 = 2.2

. ap-z: -
o 4

a9 2-64. &9 ¥x 1

(2 AAEF ARG GFAFAA)

22 dxd AZE FAFAA FAE Tol BHHokd e F R EE FFA
2% 2 7t EAAC] YERong oy MR ¥ EY AT, A
o] 3o,

- Y8 2 AFELEL FTAAINE AR Fo] Fof ool G

7ol ez wE,

- 27to1El Y FAHERAE st =EYol F FEL2Z URAAA o sl
o2EZE AEY =¥FoR HIE T2V Fof WA AT

- ZtelBd(MEE) FHe & W AL A=LXY Fx B (=83
BE FSAI, EF)E A 9 AP LS §oldA )

- 354 =39 WA FFR .
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- gFAN §4 AREE FFAY FYY W R 22EANE T3
o 4B Aol AEHES B,

- =% 754 707 2890 Q) AAAN FAN B Fo|
A7) H3E2 F7lols AW AR $R

- 2stoled g Huel HAZEA 205 FEZ Fof BAck AN
A AF PFAR Fo] ofHsnz Hue) 45§ PE JE2 ¥
.

A 4 4 FZA3} =HEHole HA Az}
1. 2aa=E 3 24

AAE 2L AYFAY 98 Efd HAS) Hstd 2aagEol
23d 3249 AR F AAFEHE Ao FA9rdeN APHAR QU=
FAEAY YA 2L AAF A

B 249 KN 4702 £A29 € EZEE FAd wg 27iA2 FEHY, 2
HAe F2 FAFEL AWML, Y, FA2Y, F44ddd, dEAX
9, ol EGA, 2 ¢ 3)ln FAA B @ FHHEAAPTO) R ==
Hol lom AYL & H2-23% 2.

®2-23. KN 470 2829 A4

g 5 W £ 3 5 u &
g 4 24 A7%49 200kg/cwt (20MPa)
B 34 202 A, 294 % A3 HF 250 /8
%3 HE 4t/m 3Ag 8.4kNm
AP |6 m A= 410°
1.9m/2,100kg % 1,000kg
Hzd 3.5m/1,100kg 2AdAILF 652
e 4.5m/820ke AeH P4 WIEHT
6.0m/615kg - EE % : 24cc/rev.
T+4Yg2dAd  [244m

- 137 -




7t FRAREY B4
(1) ¥loj2 @ Z#Y HABASE & COLUMN)

ol AL AFo) AR, (AN E FA2A o $EA 1)
% 3AAAY R WMol HAZo2 o)A Unh Wolat FF¥EDH 37y
AN F2ol At 248 LEY o8 FF Zade] 23z, 3YAXR
dE AFe vEFe g5 BAY & U= Wola FEY AL RAFE
N%e AAAx Yo

¥W, 2YE Wol2 HAZY WY o] ANEW NAN2YL By
o FUNAE f¢ 98 F5EY EF AL ¥ol2 o AUBF Q
UE 4867 942590 on BA2YS A FE d¥e #u.

Y WHe dAusE WEHe o] LAAY AAALE PG 5 g
o, WlolaTze AYzAd HYAES 1FYP 2L 1PEFFL A S
s WTEAR FEE BFHAYG
(2) et 2 E2 A (OUTRIGGER)

RN Ad 3TmAA BAA A ¢
AN E EOIEE 331 W FEL $U44
o2 AYsa W} =] WS o
2E 3 Wust AR Yo YA
A7t A2 $Hoe AL WAL
2 %3 A A¢327 HAL A
gelst Walet Ae FAFEES Hol A

A3 RODHEE Aoz AH3a ARFEEZ H53d 92 244 9
¥ ROD¥ #&g HAHFEZ Ao,
col2ERA ¥4 : HY, A LAEY
colLEYA Z :22 ~ 53 m

(3) BN

a7 2-66. o} FEAA FF
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#29 AY 2 FY2A) AYHEE agggoz AAHojok s of
WY FYZANNE ZES} WFAHY wgo] Hojo} v, EF BL 1~7
8 AA 4% #2Y & YT B2 0~152° 74 D B 4 9o ¥ F
EASt GFY Y F, 34978 APl AFHEES AAgoekuy.

AUEF o}2E # dUe] dAHF Bus} 52 B ¥ Wy ¥
st 530 VAR YWY 452 Bo] YHLEE §9 PADE B
AN %32 dRo)N B - 29 R =) ARy},

(4) vigtd e

24A4 W ALAZHA 299 HYDRAUTOS By Aoz 4
Mo zae] =YL oY 715 ¢ FA AL AFFES o] FPYL
Folw, By Ao FA FAA F¢Y zAABLS ARG AFLS o
Aol dslzol AeAA A &% Z ssniv EH W YPzA @8
7t MRS e AHZE AFoE FARES B
(5) 43 (SLEWING) A2% ¥ 7|8

Qe AAY A-F ol Ro] FFHAE AP0l F2 FEo W
ARES JALES 4100 2 &1, #¢529 1Y S A8 298 A
29¢ Ao gz TS FANY. 29U A5 AF ¥ E
ol 9@ aAA Wolx FEd LAY & Y= FHF L FAHI A%
3 AAAEE 4A% A% ¥ I4AL B3Y 5 =S AW
OEXKE!

edgaE: 3AAANG kL EYA WAlolo] Yom £F& 65200,
3 WHdE NEYPLAE 9% F5EAR] YA, HH2EH U} g
H¥EHs 4x 50 U,

W ATER
ad9 AEE B9 #Ad g8 A% &+ d+ FF59 FFAE2A ¢
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AARA(EIHE, 2ol F)E FAFUS FSols 44 A% &
T 35 E dAAEY FTFES AT dFe] d. AFEEE £ 94A
A FHAAANAN 45m dolA A3, )7t 2HA W22 REH 6meld ¢
F7tEs @ 3}F L 615kge] B

o AdEYE
2 4e 9% A FAEAAH WEe Ho FYWYNOE o] Fo)A
douz Ao AYIANA 4 QWA Aol FJol A5

m9 m9
8 8 T
s T \
1 . = 1 i
qy 4 t 6 “’ N \\
5 5 AN
\ [ﬂ TN\
4 i 4 \
\ A
3 3
2 2]
‘_ 162“8315k° ‘l
2100kg llll!l(a / ﬂ
0 / 0 /17
. -1
(4
-0 1 / -2
7 A/
-3 L -3
o r’
-4 -4
0 1 2 3 4 5 6 7Tm 0 1 2 3 4 5 6 7m
a9 2-67. HEER 29 2-68. AAPAE
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g 2eolg 2 aHE
(1) 2H ol
a"kqe B 2o A Fyo »3
¥ 2dES HFAANIE FAE EHLe
<3 2.
- 3AZE 360 FHIYAY
Hd s &35 : 3,000ke
- 3AY :60kg + m
- ZF¢E 1 200 bar
% ! 16ke
(2) 20 ok &
24E5E A AT N2 Fdddel g8 F5H8 4% € 54
< S 2.
- 2RE SFH D 0.14~016m (A YFo] €& W @)
- AFHY  FgdEg A%
- ZE5Y4Y : 2HHY Y
- % ! 90ke

g 2-69. 2a194s

2. EARHE AAAZ
EREHo=Y MLe qEAH JAR
F A= 2 AR FYPA FAEY
AA 2 AEW E= FYS WA B9
ok HAAAYE & wW AP EFFS
2 Y dWYe] &rHA A4S 9
2WAYE EFHoz 44 AFRHUYG.
AF9 Ao 2AFHo on $ g 2-70. =AEHo= 1

£
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of & s R A2 FERE FNo2 JYLS Z 2100m E°] 620mo)
H, ATHAE F92 205 €975 S d0, ¥H2EZaE 205m ot}

(#5=9 1)

A 5 A eldobt] & A (N7]) dA 2 A%

Bold g @t AEHE AdAE AE4HE 238 ndd9 Qg
7ZbA R A AREa o, BYolt§ AYAE g ALHE
AT A JtA FtAgAe] Algo) S HE AR UG,

A =dd =45 gt AIAE 714N FFFN g8 FEH=
Timber Master8& 3 H#%el & AF=HE SKAI(Koller) ¥ HUSK
2000(STUEFER-KMF) % 371A 9 AA7 =15 A&53 9o,

°l 7t¥d Timber Master§&e A% FAZA7} Aol AFAAAAE
HBL(HEd&)& HAsel 3o, MR A7t0)gdd Ao A= 94
A7 AANE EHQA ¥y, & SKLA AHZ 5 wige} 71 28
FUY A5 FAN FAAINE HY S oj&aHof ¥ Wuk o}, Y4B
€ HAFE dAE 2598 SARUAN ZAH FAZAN dAAdnz
Ao AGE Wol F&£Ao] o2 e Ao, B SKLY HA7 A
By AAE SUdA @ F 5+ dE MY NEEE AASolste
W] 3. o Wt ZIAAHA T2 e, nFe] s AR
7HA 3 Ao

F44d AdAE AAAY o5 W fFdol FFHY FEAAAY 9
e AXA AAANE AAANLD £ A= AHo ATk BFN B AFgHE=
T HA AGDAN AR JEe 3T pxd AFZAZANs 229 s
Ag 2 AL B2 HA38Q4.

22t Q=7 Agd 95A JAAAYRe] FAY o]l BYetde g
BAEANEZG BHERF YAES AFNen, 21 FHAPdoz nud A%

e A9 2 FEIAAA 9452w w5 GlIAE HFUEY AwE
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g dA8AH.

AEAZFA ko]l Erfolr o] ESWHE AYAE= FdF FA%N stsd
EF £70l8d39 499 93} AXAAN AFZA € & A=E F3
2 A (Auto Clamping)7} s ot £ /iLd Yot g ol 48 M2
ey Mge T AEFAYY VY FIE FEE s Jo.

AEEE2 e AAE ov 9 vz A4F7A FHFE 2
d& 5 dAdAHAAFANE BgYoidd B3 o] & gon, g§Yoky
AZYAE & 7149 5o AP AEAFALAE 2A%3, A7l &&

AGAE AFses Aol BEolt,

1. 71&€ ALA JEev
A} 2 3] A} GANTNER/BACO| INTERFORST KOLLER KOLLER
¥y 4 BK 25 SAVALL ASKA 1 ASKA 2,5
T % 300 kg 80 kg 180 kg 270 kg
AA4A%% A%, 8he 4% A% 3% %, 8%
AASNEF - - 15kN 25kN
ARE Fe 9y Fad £ 94 AdA+E A ATLF
et RAE
271013 297 ET v EZ3| R EF3
230l #d E3Y N
anqzx F7HVER 7T F7PEA 87t AR B S 387
AN =9y e N RN e
AdEE4Y i 3 . .
L E
A =3 A KOLLER KOLLER KOLLER KOLLER
LI | MSKA 3 SKA 1 SKA2S USKA 2,5
s 2 500 kg 160 kg 250 ke 340 kg
BAYS A%, 3% 4%, 8% A% 8% A% 8%
Agevss 30kN 15kN 25kN. 25kN
B = 2=
AABFEPY | g Fa4 guq | 2EH
270l g9l 33 EE& 3 EE&3v B &3 EFT 3|
27tolE A 249 . _
Qazx EE3 F3 X8} F7HRE5 FVEA e
AQE 293 EE3y| & e Nne
AA&E9Y
anzx X&) - - -
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A7 31 A} MAYR- MAYR- MAYR- RITTER
MELNHOF MELNHOF MELNHOF
2 g SHERPA SHERPA-U SHERPA-U I LW, leicht
> F 140 kg 220 kg 300kg ' 21 kg

IALE % 2%, 4% A% 8% 4%, 8%

AR ug e 15kN 15kN 30kN .
AQE Ty CFY4 g48E 0l g4 88018 T4 =
= Fgagy
27to|R A F4 B & EE v BEE3 q&
270l #QA 293

Qnzy B ] EE 3| EE3Y] -
Ade &9 EE 7 B &7 RE&y| e
Ads=9%

anzy BT R &3] EEY

A = 3] A} RITTER STUEFER-KMF |STUEFER-KMF |STUEFER-KMF
LN | LW, Sattel FSK 2001 HSK 2000 HSK 2001
T F 37ke 260 kg 190 kg 210 kg
JA¢s A%, &8 A 4% 4%
B33 - 20kN 20kN 20 kN
T=
AdE F=wy ii:—&él 294 94 44
270l & 43 e E&E3 EE4v X E 3|
25tol2l 9% .

Aaxg - 34 272287t F7 A€
AN E99 f[e EE=3v] RN N
AJde=AY

anzxy - E&3y - -

A & 3 A} STUEFER-KMF |STUEFER-KMF | STUEFER-KMF |STUEFER-KMF
2z 9 HSK 4000 HTS 1503 HTS 3003 HUSK 2000
i 330 kg 90 kg 310 kg 330 kg

AASF 4% 4% A%, 3% 4%, 3%
ARewa 40 kN 15kN 30kN 20kN
J— ' FYEcuz | FH4EcEE

270129l E9% EE3 EF %] E &%) EE3]
27 0] & QA E¥Y - .
a”zz FARZAEA F7M3A Vs FARA A F7M3A Vs
AE &9y 1 E &3] Ad b R

9

2 %iiz 3 - FRA e - FNRA Vs
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A 2 3] A} WYSSEN WYSSEN WYSSEN WYSSEN
LA | Laufwagen 2500 kg | Laufwagen 5000 kg Motorseilkran Slackpuller 2500 kg
F % 200 kg 400 kg 790 kg 350 kg
A% 4% A 3%, 8¢ 48
ARwggs 25kN S0kN 30 ¥ 60 kN 25kN
- 294 +58A 94 +518A
27kl AN 2¥Y EE3| EZE3 iR HE3|
£7tol2 29
QA4 F42 A8 FAFAE RE 3]
AAE 2499 e e f8e 98
AJQeE4Y
DEES

2. 71 g A (ir])e A9

AdE N (M 270, VY 270l §) AMeAg SKL ¥4 Ad
Ag FEE F deH, qrdAe 2xdxd A e Yen st 271l g
A EFsY 328 Yoz Algo] 75Fua AjlolgAL o4 =
ol g zAARE 2F3 Hdgdiny It

7h A& goldz=r 18Y B

s A AxwAAYgs agA 4 fonz JgAAAS s}
ARAA BATozE B&A0 =& FAdY AP Erlssin. @A ol &5
3 gl= Koller K300 el & A AL 2710184 & 2AFT{E RL A
€ AMAAY SFE=ZE A AN THL AAdA £ F FPc =9 3
AL FEE=ZE Adso SN Hwolt. FEEY AAg AQEES
(Haul in line)9] 43 ZLEEL ZAAQZd 71HAE FE3d 38Ul AIA
Wie FdAldRnE IS ANESE o g,
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2ax
=% 1
2azyad
{ Q
- A 310|291
egas
A U BARA
‘ g 9 2 o1
fRYma fi
Ex7
Roi 3 CEY-ETETED, D)
!
APyAY
:.I;

¥ 2-71. FY4E Fol 1AL AAA (S 3008)

Y. Y8 Foloja2= 28Y W (AAE + 35 E)
O A4 & soloj2= : Qe ALYE F /1A 48L st ooz
O 3¢8 dooa2x : AYAANA AYAE HEH F= solojax
28 goloj2x PHL vAdFAE A7) F(Tail spar) £o2 Fo}3A F
Hdste Byl 3, o] B HEYE vAYAY 4L sdru2 AdA
T 09 27tA $4e2 yyeAdyg.
(1) WAARY = EAJFAFHZAE) + A ZHAARALLE) 24
o] WA AAAE AN ATE M50¥ E©HHokde] ALHE Ro|
A, AR WF-d Adedd R ERAAL =] Ax, o] 2A4 =L
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Ze & Yo ¥350 Yorz @ Z =Y IYS YE Z =Yy A
S3 9t

o AANA FEANFE R PN YoM WAFAL EYoly) =Yooz
H AN A g =3 oz @ A Uv) GEd A s
72 oA Hol 9422 SogdA ¥u. ¥W, THAAL HYoiye
PH 2% %oz EdAnE AL Uiy FuwIAs = A 3
o.odAedd Eyetedel M WEAN =go %7 Bge M vy
dgolnz §ZEe dolojrzs FrwW e e
o 27l AL EYoln e Fopy wI vz e
FoGAAN FLP2E2A A Yoz WY, B2 vAFAL B Y
ol Zo2 ol W AMAANEY EHAAL =&
HAo wa astE woRgos HHs TWAIAL PpE o gL 7
982 MA Yie Tuaddg U= Y2 Y & e way
folojzZrt A A& ¥ast A, (¥ 40m A E)

/ 7 & .
EELET-2 . i
2183 ~ERE l me_-a::f_l/sa SN IANAZA
230 2FH

a9 2-72. AU & 2 2749 AAAM-50)

ol WA AAAE HIAAH EFWHAL FFANA JTHFAL
HoEY U5S E0le¥ ddE AYAE 250l Ao aAANAE 3,
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olg AN AW AA BFHovh, FW AU AU wa By
StA dZYedS G337 Al HAYA DFE Y AAZ) K=
g FFoz A8 F&HEo VAN FES V)P BHolas ¥
ot ol @ AR WF g FNE AEAINE TYLdezA AY, 8¢, T
71t ol ]8T A, olde] T HFe Y AYA FPx =9
AAYE o) 8F WA, AAYE, JJUET § 43 A2 FFL ¥ §
A, EdZ JidE FAzxFdeg @9,

(2) =R = ENAA(HNELS) + A ZHYA(FLHE) 4

ojRE HARAE VT Foz2 €7 Wi, HEYZA WARAY
AgE AAG ol&fidE Aol ¢7] 4. &, Ewedez AYANE Y
ARA FHANE TAH TN AYAZRE golojz =y Yastn ¢
=& E92dE 4¥e . ¥, ez Ry A2 Y 449
goloj2 e AdA W =Hd FVA Hn HYZHEA S GEANNE §
Zag AHAE BHokd Foz FopPrle Eeide d88 A fd. o
A PAe AEde Aol MTY 4004 shejA 7 Q1o
of AfAEL Y=ZPAAL ELE o AYAES 2lolgAdd nAAF
€89 AAS JAFT =€ BHola AXst YasAY, oE
A ZFL AAAAES ALEEHEANA Soloj2=e FAUYS AAM A
3o zAFoz2 AYAY. AF FHYL wHYR du, FHo2 4=
AAE st 71F=E dd.

e
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mMEOOWp

B0 &

a

2 5)
©

Dm
[51 D
5

2

]

®

=

ANEgE

+ EEX aMs

. B8NS
cAjoizte B2
MY @3
: ROIJI WA

. Weo

HBEE &

29 2-73. ALRA L IS HAA AYAZ ¥ ¥4
(MTY 4008 A=AA)

) Zano

HBL
T Rl

Cli>Tm+Lc—Ts

ol 23328,34 Tk
Tm : 20121 &1y

Te: HBLEH

: 2 o | M ur
o Le: Sol At % E=Y

(s 1

o7
Clz > Ta=Lc— Tn

oo QEiRE L EE Fdazy

E Tu: ACIES] B

) 2ax
MAL

a9 2-74. AU L Fo] AYAR Soj7tE WY © &
F= ¥ Ao
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st Zol NAAAE HEE F= ALSHE A AwE J8ze
Uzt AYAE 2ol Ae) RANNE AT Y& A so] s
% Joe Holn. -

AN E astoledd RANA AN 2T Y4B FoRAE B4
A4 2RI Y& WAddAo] FrE Wol Astoletd FMLFY Beo]
o) 97 %ow <& Wk 1 olse FTAZ Yozt YEE Tl
A dede BAKNZ RO AP nlnzA ARAAS} BAS
stk #gAA) AeE Wdade 47 AL AAHW e
1t 2% AdX} AndA= YGIAA + A2 + dxPael « e
Aol dele $3)9 Bgo) AAHDE AT Y& oA YT Aw
O 2EE #obgn

3. 8o & AYA A4 L A%

gAM AER M EH& FESG 248 /A58 A A=
e 4% 2 FFAA7 stedd, A 2510189 Ao AAY 4+ o
15€ 7ZHAR 43s AAdAH 48¢ FE Aol 7t5¢ 7159 Mg
S EXE2 FIHALeY, 1 EYL 953 ¢y,
OhH #3F%4 @ 7144 CARRIAGE, ¥%34
) +=

rir

- UPPER PART : SKY LINE 91& 9% & glod, #4434 54
1ZFAY FH & ¢ ' T2 H AL

- LOWER PART : &40 435S Ho| glon, HOOKE A (AA
o2 LOCK BALLY n3H) =& A& & & Y=
AAZ FHHA S

() #E 2y
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& °l4 HOOKE 13 4<% ¥, 37244 LOCK BALLel 23 5o
138 7 ew, oA 13 45 F, %7 A LOCK BALLY #AH
2 #3NY 7 A& 9 AFL FY F o= AR ATl 7t

ag 2-75. AEA 27

(2h) +3
- 274 : 9 120 kg
-2 3Z7) 740X 1170X290 mm (FFE X EFO) X FE)

(nh) AAE"E 78 Fx

Al 6 E Efdold] F&71AA)

AARARY AEHE A7 $&FE AAY Y gwR @A A
FAA 2 Node Adzdel qPE AALATE, A2 RES
AF gedgo. 53 #AGIHADE A2 AAA2del ALEH FA
o M2g nte) NES wastgon, F2dt AFYY FAIE 87
42 2WAd - 2T BEAY) WRIAA Hel 55 AYNE A
B tdstn Ads, WiH R A3 59 APl 1A WA o=

a3

A

O

£
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1 2 #&7719 T2 4%

HARARA] ASHE BAold g F&IFE A weH ¥4 A
BAA 4 AqE2 AdzAd Agse, AZAFLS AN D) @
EE A% ¢eddg. 58 w0l A)E A2 AgdA2del AgEH
TN A2e nte] NES wgsdgon, F2de AFLY FAAE
EFSL 29 A7 3EAgo] YasA o we E4E AAAS
Az Bo dAsE, A, UFH L AF8 F9 2T 2o
Fo] Yo AA o231 Yot

Bty 2477 a2 $57 BAW 8 Rel: Ase e 2
=3
O WA ¥&47FE FARE T2 229 AQ 4Y
- FF g9z A F 3¢ Ued,

- 4487 AANAAN ARG BEHE #F L Udgd.

- AEHR : ABY 973 S ey,

-E2d5 AYAY YEE S AL4HE ABY $8 g9 IR o
432 . 48 59 AYAE 250 g HPgs T4
o HFEoo wa FEHe Yo o4

stoloj2X 7 : 2stolgdd ALEHE AMEA, NSLE F3H} AAS
2 344 gdolojazd AEHE 29YEE, g8 ¢ Jlo=
BZ 52 Aue AAd B AL Mg

@ 18 A (Carriage)

AAE 942¢ ugn F2 2503dde FPe AA4sdE Fuz F
P4 HAES YEL Fo} HE AE B o5 AHs F= Tges
FAH Q. APA 78 FHE 27108394 FVAAYE A4
$ 9 RAF ALY & A= F AAS gBg 4 gon, FF AL
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A= Ao
® 29 &%= (Loading block)

A4 golojzZ o o3 FEL vidol ZAE AT Eoj&A: B
o2 3dfd = F, ¥3§ AZ8= Y2 F2o2 Ho gt
@ A &&= (Saddle block)

AF (W 871 F, head spar) ¥ AF(ZE 7] %, tail spar)oll ¥ 3o 27}
geg AR}, 25tol2tAe] FHWse] wa eyt JARA HY 7T
o] W] 4T FF & AANA Foh
® ¥ & E(heel block)

2gtolgde] FH G Fo] ol A AFAHA FHo] 7lA A¥
W 2oz YEER YeAlheel line)d) 2Fo2 27lolgdd AHE
Fo] gol&dY. A ¢ 2~47] F&FHE Ao ol &5 Y.
® 2% =(Clamp)

zstoletdol FHE s Sole¥W W AsodAn YEEE AWs:
g o] &3, 27tolg A S EFAINA &R AAFHA AZ2Y & JeoH,
dxs Yuso UAZ @ AE T
@ % Z+A E E (Intermediate Support)

AARAAAA 27tolgAelyg PEFo] AFHo|Y FHJE Fo2 AW F
259 AL "’Jfli‘rilv, SuAAY stAel A A 2Ft0lEAY FHe] 2
A A8 9 AgdEH.

7} o] = & & (Guide Block)

A4 g gGolojzZE ¢ FE37] A9 ALHE Re2 2UAEF
ogln FEJE . dutHQ JO=EEELE HEY FAAFAL UEWEs UAA
2 Yeldix JEYEY AA A 9 A4 n A
® 7l

a9 A% $3{FI, AJAIEE, LHHBAMEE, WM F9

rl
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ALAE AAA L AZ, Goloj2d 5 B 4lM ASID Y= Gy
A7 g8 n A

a9 2-77. 7lol= BE 44

a9 2-78. 2784 n¥

A 7 A elglobd A &H 7] A

ZUA soloj2xe AEALAAAY) & = e FY e

q Age FAH FRE Astd UEY FASWE SUEES By PR
cEL TN

1.5 93 2 A4

a3y 2-79. A=y Z¥e 33
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7}. Load cell

% 5 2 4 A 2
Rated capacity Kgf 5tf
Rated Output mV/V 30 + 0.1%
Combined Error %R.0. 0.05
Repeatability %R.O. 0.02
Creep(30min) %R.O. 0.03
Temperature Effect on Zero Value %R.0./10T 0.03
Temperature Effect on Output Value %R.0./10T 0.03
Zero Balance %R.0. +]
Recommended Excitation VvV DC 10
Maximum Excitation V DC 15
Input Resistance 2 350+/-3.5
Output Resistance L2 305+/-3.5
Insulation Resistance MQ > 2000
Compensated Temperature T -107+70
Range Operating Temperature Range T -207+80
Safety Overload %R.C. 150
Material AlloySteel
Protection Class IP67
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Y. Encoder

& L E A
Pulses/Revolution 100
Output phase ! phase, B phase, Z phase
Output of phase Output between A and B phase :
difference T/4+=T/8
Load voltage:Max. 30V, Load -
Electrical Control output current:Max. 30mA, Residual voltage:
g L. Max. 0.4V
specification Response
Max. 1 ble : Im, at I sink=30mA
time(Rise&Fall) ax. lus(Cable * 1m, at I sink=30mA)
Max. R
ax. Response 100K Hz
frequency
Current ) .
] Max. 60mA (disconnection of the load)
consumption
Starting torque Max. 10gf - cm(980« N - m)
Moment of inertia Max. 10g - (1 X 10-6Kg *+ m")
Mechanical | gpaft loading Radial : 2Kg, Thrust : 1Kg
specification
Deviation of shaft Radial : Max. 0.1mm, thrust : Max.
position 0.2mm
Mecl}anical 5000rpm
revolution(rpm)

Insulation resistance

Min. 50M @ (at 500VDC)

Shock

Max. 50G

Ambient temperature

-10 to 70T (non-freezing condition),

Storage : -25 to 85T

Ambient humidity

35 to 85%RH, Storage : 35 to 90%RH

Protection

IP50(IEC)
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2. AH¢ By
7t A4 42
Indicator box3 W] AXNE FAY 24XE AW IAAY 2 33
indicatore] Aol A€
1}, Setting ¥4
(1) A A&H : Ado] 94459 0 mE Settingd 9, Al-$ F Reset 29
| A& ¥EW 0 mE Setting €tk (Aol: -EA Yol %
W ddgtes FAHG)
(2) ¥3 H&EH : AAA Calibration(d FA HAA)E vid Feojmz WU
9] Settinge ¥ R3A gt}

S1
—0 O
F1 F2
S2 v
DC24V
ACIOV SS2
S1es s |
Ut Uz
pa .—E
® ©
a9 2-87. A2 AJMAE
Ul : Wire rope U2 ¢ Loadcell indicator
S1 : Main Switch IV1 : DC/AC Inverter
S2 : Reset Switch SS1 : Encoder
S3 : Chassis Key Switch SS2 : Loadcell
F1 : Main Fuse(5A)
F2 : L-line Fuse(2A)
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A3 Ay 2oz 9Ix

Agd§ 29

O 1XdY = Jjut Y
- AuY 2=y R ANAY

O 2xjds e 48

- FEUR AL 229 AN

~AAAR : Hol 70m

- AAFY : 1,200ke

A7 AAYY C ADBVNAAAQ), FALY, el 2510 %A4(29)

o
~L

O 3xdx Ju 8y

- FdAY P& AX N2

- FE 1= (FANEAY 40m)
- A=FF 1 35 kg

-AA5E : Ay 350 ke

A1d A4 A

429 YEE FXNE o4 AAE BT 27E AN AFo AL ¢
& AW AS ALSAY, dAE FAAYAN F JAF, F BY
°ld, E¥H 44X T Hx AvzA 48 F A= FWEAN, 2 g9

THAYAN B A9 £3E 4289 AQsdE F dEFHoz A4H3 g
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. 71E€) FUdA AEHE JlAE ok2oF AAN FFE )T Jow,
13 NFEFS 4y 223 AN, 234 AFZEL IANREY TF EAE &
237 939 J1E 4H2 YE- FELUNY AAYE B 2 9
od 9E BAFAZL, 3% AAMFL 1902 o) AFHEE 27FY
2% fE& dAE AL Aq.

A 2d7NE L£FHUA AL vz

AYAAFE AAFANE o/ 88 7% 58 53 Yo, o 7e
4 2ol BFHol gt 71FL ofZok AA(LAE S} KMF), Zollern(S
U)AY) AR, eAEFol KBF AAE A, 48 v AN (YL,
PW350R) So] glom, ol§ urh 727 & 28ANB2E 54 F9o]
A5e dgHs LWAHYE, Chikusud), %o AEY AAA(YE, Yanmar)
5o 2350 e 9AFS 2994 Iron Horse 59 A Fo] AdH o=
£ 24937 JE 4Rl st 2e AYFuE AARAN Sertee
WA AYYPoR vl APE JAFSE HetHm Yow, oo dE A
& ANE BEsd SAUSY AR G AFS AYsHA UG, @
W, 44 2ol £E450 e 28 A7 AP EPE GeH 2o

1. 249 43R

7h. ofzol AulY 94

T 2UAY BFNA JHF Bol 48T Y= AN oY A
F 972 o883 vk & AU AFY FHo] Avse AAEB/PA,
o=y AA L AAY YA 5 GFT PP AT ¥ 4 AL By
shyet mo] e, S et 2o,
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# 3-1. KMF Ackja Winchdl 4% ¥ =4

: B T 3
Agas |2 | ad |G| EEE, R EeEe = e
i

KMF KMF | 65HP

: X
(exezon| a2 |sin ofo| 80k |@65mX100m| 50 | 75 1900] 520 [ 400

4. AdF 44

SEEZ}NAN Add FF LPYYANZA ool AXe) v& su S
W AYHE ol g I 71FY AAF AN ALY 5 Y= EHo
Aoy AF2 Fo] Brlssng ofmcl Qe L AAAAZ o 4
Ux, 229 el WA thh FojNE= BHo] gt & Fuleg s @
54L& 94$3 24,

¥ 3-2. KBF Chainsaw Winch9 A% 2 £4

A | =g a7 T

g
rd
e b
L

=HEF
(AR xAde]) | (

KBF Multi 4~THP
(RZEgoh) | KBF AAF

& goﬁ,

1,000kg J6mn X 80m

&

t}. Zollern 23 9 A

E dAE AAF 9 A ARAR o/IHE oj43}9 dId AUAE
A2E #FY ¢ Yt 92N 458 2008 24 4 A= E4L 7}
Ax gled, MAF 479 28988 4 F UES JAZGL] 3m
AE 71AAM do4A Aol 7t FAZRFAAN/ BAH0 Q. ¥4
o] BOFEF olFANAE UAE ¥ HY & UEE Hol Y.
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% 3-3. Zollen 239X 9 A9

9 4 (nn) o LA

z A FE] c=gd4F A& s |Hx
g_ 3 — = — =

A% 25|39 b (ka) =T (mXm) [ (m/E)

Husqgvarna,

Zollern 314 450 & 47 | A

760 | 620 | 40 [Solo, Stihl & 1229 | 7.2X60 ’
& &
PW17 AAT A A4 1,700 A& 125(%F

2. ¥4d4=x=% 94X

7t. Wald Rapp 43 9%

A A FAGol AFEHE ZH¥2(Rotax) 280 F F¥A AW g 4}
€35t ow AdAEYA, dF R UERA] dFHolg. L& d5 B
2.

E 3-4. Wald Rapp £33 94X A4

N T 3
2 ) =d () o) A&
2 9 % 1=y 8F A9E AQE: =% (4% (= |42
Wald
X
Rapp 422052; i;ommm A 5 | 0.4m/% | 500ke | 195¢cn | 102cn | 75em
5500 WH
1}, Seirei 93

FEH(PW 330) ¥ FHAXFH(PW 330R)°] Y€ 238XN2A 1 54
2 Ade Fo ZY.

E 3-5. Seirei 949 A4

_ T+ 3
2 4| &9 |SWeW|AVA |AASE o T Taw Tag
Seirei | 2.0hp/ | 5m X 163
PW330R |6500rpm | 40 m | So0KE | ym | 2Bke 135 ) 27ar ) 60cm

- 161 -



3. A% @49 94X

7 AEY JAR .

Y& ¢vidA(Yanmar Diesel) 34 AEQN A8 AU 933 YCT
250W2AM dAEHe 15vtgelan £yPNog, & /1F2L AXNEG o] &£¥ 3
AdEe] @A AL EZN(ESIR) A L Fu7t 298 4 2= AYqA
E REEYE o438 DotHA FAAYL & & Qon, AARL o
€5t EWaqol st FAZE 4% ¢ EHL ® 9 2o,

¥ 3-6. A= FAAxY 54

. A R BREES 2 A
of} &}
ARAN ) 2 d ) AAES | () Ady | 9 4
oknlcl g YCT 20 1=
@) | asow | BT | 2000 g oemay | Ok | Sy

Y. 44488 &R (Chikusui 557C)

€ AHle JANAAY YT Y S 137 s AAER)
T AEE BAY 71T ASEZ FYPHEZ A AAAYo] FrPH FA
o 2Fxzo] 4&3e HANA Fo} AUl Fao] Lojg 7)F o
o},

AAE A4 192m, AEZ 1L12mS F3& AAR R0, $2& YEL ¥
A F A ARG Ak WA £2FA R AAAGE A8 AN}
Fagol gon, A FUo 7150l ANHo] FHY E2HEF o] §3to]
WEAARYH FA420] SolHES Ho] vk, BAEE E 2Bem,
AF 9lemz AAYe] Homz AW AGAAHY FYE & 7]Fo] ul4
FeAs F9% & Ax FY29 Zo] 15m AEW s5dn2 By
AN Fgo] A5 Aol & 7AY S},
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A3 A 4AY 2|2 ¢x] HA 2 Az

1. 293 2= 94 AY (15 AFF)

13 A FRFY dAc 2dviiBez dAH0 AAAM o]F L sojojzz g
Eol F99 AR AZoY RIMK)FE nYE Ho] YA AYY
o 9 ZAY3}nA Fe AANR oFIHEE dHon, Y F BFVE F
< 29 AY FERE dASHAY. 89, AU dAH} AAEA AL G
237 H3td FHAYRE g F 2Fo] JEHEERE P, FHA £54
A 100m ol%9 F54d FANE AN "dEHoZ oJ§H + UAEE
=do] 271 A8 MEstaA A,

. REY AR
(1) A

E ARESD 99 L ndola 2Re FAYHOE H1 FENLYL
Haay ntgEHAE o §3n, AsdAL 6~8nFF I A&
472 44T & YES ddon AW 54 B3 2o

E 3-7. A3 HJ(AF vi2¥A 43 G8IOL)

-3 4] AYY FYrolF @715 71Eddn
- 4349 #3 2] 73 X 3 A (78nm X 61 mm)

-Z 7 F 21ce

- 443359 6.5PS/1800RPM

-y d ey 8.0PS/2000RPM

-AzxFH 20kg

- A8gagF 50¢

- Al F %4 A7 A4

-¥¢ %Y 12v X 4A
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(2) ¥&7 2 F&7)

A&, 1% JAd9 2¢ vsR ;33 1350 RPM
A2 &4 F W&o 71539, [ I -
o] vl ¥&L {< AIYE o kit
of 2 A&H10 : 1
£33 FAFds WyYyoez =7 T T
2 489 H3, L& Eo3aZ 135 RPM RE’M
T8 dde Jledy TG

ATEe 29 3-1% 2o,

ag 3-1. 58449 A%Ex

(3) =39 A
T+ B 2048 =9 8 =9

=g 33 (mm) 150 150

AR 27 (nm) 2290 2300

= 3y % (mm) 150 150

Sjoloj2ZAA  (mm) 6.3 6.3

s}oloj 2 Z o] (m) 70 170

=3 43 7259 (AL7075) FEF7 (AL7075)
4) golojz = AMY

AR L L 2 7 o AGSF | QAFH| A o] (AANFF

45 =3 (om) zAdEH (ton) kg/m (m) (ke)

294 | 33 0 | 1008

J63 | LFAF| 218 0.144

344 | 6X19 170 24.48
5 BA BF
b Ad&x

Hzxe AJEEE 9 30m 7IFL=2 33, o] 4 Bare drum9 3 7o)
150m 23 39, 29455+ o2 43 o] +8€ £ gl




0m/E + (F015m X 1) = 637rpm

dl, AR FFA g soldd2Zst FA FAHo] 280mE FHAL
e HFEEE oA Zo] ¥ F U4,

2280mm X n X 63.7rpm = 56.0m/min

FEule 4429 6578 d W 43 rpm 1,8008 SAE AMEHA O S
3 2

1800rpm/63.7pm = 28.26 <oz 29 ¢

T HAZx 0m/EAA HF S6m/EoR {AFH, A4 T

ah AdE A2 |
Agdds AAAVEEE 654802 SEY o AN A% RPM)E
1800°] H3, 823 T = AZAEY X Ti6/rom = 65 X 716 / 1800 = 258kg - m
o At
Hed, B4A 89S E0A(T: Bed o] ANE 4 glom,

Ta = 65 X 716/ 63 7rpm = 73kg - m

Aol AR ol &t HAFAANMY AAY F = TaxX 7/r = 73kg-m X 08/
0.lm = 584kgo] €. (97]4, Ta: €95 E23, 7 1 5%, r: JTF=H4%m) )

@4, Bare drum JeiolM e HAPAUYY Frx = TaXp/r = TBkg-m X 08 /
0.075m = T78kg °|t}.
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Y 1ZAFAE 45AE 2 EAH

12 4 AFF AAANY SHHUEE 2534 29g yduyes
Beola g X 2FL F¢L o4 FAe Adsgen, wesr)
2 4 FHY FUE $& FH3W HASE $F 250kee o 150ke o) %
2334,

wed 2FUX] B ALLEA A&E ofF AN adsHmE 2%
AAE ALAME FFE HE Z2A97] 48 AREAS AT 2=
Y 9 29 iR gA4sd AP 4NN o] EHES &
A EAY 2898 AZ¥ax dq.

153 $4e Ao FEYHA W4V E A AATFYA S VHE
g olg% TEHNoE WHRD, WA VA W E BT 235
2YXN2FE 7IAN o2 Fsd 23 A ¥ & AEE Bt

1 4% MY 22 34 SHRUEE I AFd U4 o9
A8 HAse ewA) FYN2YH FHAS2E dEad AT B
oz Azste AAR P

FAZFAAE 22d4 e gAdY 494 FH=PANE 2246, 1
EFNE NEEHA2YE o478 /g Fo4 61449 o3 2YRH =
3718 ogdd.

o] A% 1= 29 A= 2nAFY dWe B
G2 AFo] /e RAOE d&HM, 2L A=Y iz
UES TPt 250kg o132 A 10~207H e ANE AT A §
CAMEY Rez dagy.

i

l
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e &

a9 3-2. 49y 2= A2F AAQZAFF)

o1 dE AFEA A ALdH

12 4= ARG AF79 AgAS F3oq Lo MAAY S ALFHQ
s B ZE b, $AH 2xd AAHNYD EXFTFEY FASEE 49
dA9 Ee €8N BFHS 2717 o1¥F W

a ol A ¥E79 8F0] FHOFA HAAHo AL WEHIIE W
Aoz FFo 2AHJD BAY FAHEZ7 HEHe FFIL2N T
FA ¢F 15kwe] A¥E 22322 d&F WMEHAE FE3q} 32
Fol 4.

A YA ETEEC L85 HIYYEZE Hyola R A U&7
HAFE £28FY AALAY AROHZAN B £39 FAEAZA
g FHI2A EAE AZY F RS AR Jdad.

a 23 2% uigY gAY LFHGHETY Hgoz AA P FFES
Fasta wiE Y F34E £ 7 AL Ao

=3 AF F2ZHd FA 27 222 dUAAMY AFEE olFo] o
$EZ2 1A ANAEY AsANH A 243 1284 & A E 237]

of
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2 A Fsanz g}
718 gL 19 FdAt ks

A A2GFoEA WAAJA EE @AY

AA Bxgoz 4Y ¢ Y 2¥AFY 9dXN2N dRE FXNE @
At AAFYo] s Fulelg

E 3-8 1A ANAMEAN @ AAG g AAYE

T A A

AAd A

oAAFFel YT FA (2 400kg) |0 FTHZA

-4&7) AlA F4 € ARAWA
-Body Frame F7A&4 2 A2 AE
-d343 2&Y JE

oufE g AR o] wr}

odtd FAZXN FH{PE
CAVIARH T4 AE

o7}l SEEC] 4E3}A £tk

o A= AFA
oYRE FTEE HE

ool F o] oF

ool & uHTH HE
0°lF & UAHEHE) A HE

oA | SrarTt

oZAJNY AN Fx
-2& A=A
-2A F& A4dA A=
- 428 AN, 31EY Type or Gear Type

oWire¢tl FX7} gich. (=9 °]%)_

oWire Z7 ¥ % Roller ¥%
oWire =E3o]l€ %x-& Bracket ¥

2. T83UA AL 2= 41

A 25 NAE)

12 AAFo2 AL JAE 2B %, 73 R A5 A &7
9 EFd =937 odvn #dHo 23 AAFL FHLu g4

Tt B4R 25" AAY AR

I Exg Ay
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7 ewx vR

1% AAEY 2294 299K A U 23 277 FEss
2 W3o2s 24 o5} FYFRANY o}Fo] ExPOS d&HE u
o8 AWs7] A5l 28 FAL WA o GAsA o]Fo] folaA
#3 AU AN FPol AFHES HE BAE PEHAL

e £ FUE LWAE 2Tyo FrUoz JANE F o
22 w2y AYaA 79 A5sn 5@ AAAA L SYYIT, WL
2 PTO S0l Fuislo] st}

depa ol eutatd ALE 25 NS FANY 94 FHS I@
A7, W&AA, vee, ThY F2Eo YEsnz AN v} FF&
§48 € 4 glov ojfo] A& FPo U Aoz wud

-—

B

(1) 24 L&A Adu

4 &t AA 2 €Y FAY nFuH FAHo] dow oy} F
R A 7] Fd d# v HEE AN

THAE A AEFALZE A 49 YA E S(F), HAL, S71A %
A A7 A Yoy dRrE GA Aol 7~8utg o R 4Foln
A Fo] 600kg MToZ AFY I FolH HAARns gornz F
d29 gol 230 H3a AAZ F& AP e FAYY Aes Buy
o, 3 TAA otMetdd e v&uEr] R LA AP Loz AFH
Aoz Hudr

off

ul %

£

=)

o

off
oo

(2) TAFEETXA X A dUA A% ¥l

dE89g A+ 953 % EHFdL A% 9 2E€HY L o
ojulA Y AF AU AAHY AAZE o] &8 FHAA2do] BPYsA
AEH I R
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o0
s

e

o

=
-

¥ 3-9. T4 RN} Yeulm

€ HAAFol 06~18 A=W HIAq: FYXLL £/ ANA
FA7 Ao v E T FAYAL okx 4R
L Y= YR,

71 € 9 @4 SL-600 A¢ SD-4WD | 48 SCF60DL
a3 (m) 3.32 2.69 299
a % (m) 1.18 1.23 1.18
HAgAol (m) 1.80 1.58 1.86
& A (m) 091 - 0.87
= A (m) 1.74 - 1.76
HA 3] AR (m) 31 - 30
HAAZ (mn) 135 - -
AANFTE  (ke) 630 590
A& ol 20x18-10-4PR 4.00x9-6PR
F3 ®olo 20X 10-10-4PR 20.0x10-6PR
gA A 3YAEA(75 HP)|Z3E A& ™A(7.0 HP)[FY/HEA(7.7 HP)
Mg E8% @7 - -
& = A4, FA2¢ A3, FA1d A4, ¥4 2¢
Hd 8 - - 20
& =99 (lm/h) 3.13~13.03 3.0~110 25~145
H A Fke) 600 500 600

T FELERA FAA oMol EANANAN AFZHE 21FL HAHD
YEAEFY 4% 20ARERINAETR FAHAAN AFHE dEHQA 4
AY 2FAdUA 271F A% 2 ALE 2 ad 49 HEe JEe
2 v, . _

YEA A 45 S 4o Y2 SRS A3td FAFSY Yol
25melde 2 AAs 2o EJXAGYE 23m Ad Hsd FTA FLELVNAE
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HEAoAe) e FAHLY L av=azgole] BAS(SSHNES
g4y dad JI5HE wolH SA@E)S BA 2 AAYY Qo
g H22 #9449, '

wE 24 FELNAE AFLWEo2 LV AE WA A P
24 18m o4 4E¢ue 2T Ao BuHY v ARAY Wz
2 2AE 4 1m0l A HZ2E Ao QZLUAIE A5 2
Bugr
® 3-10. 2P &9 AsHE

B Qo)7te} 2EA} Z A o} Ajo}AY]
¢ 5 RM-2KW RMSWD CMC2000W | SC-600TLD

PEEES PEELY FEETS EEES
R 38 395 297 307
R 1.40 140 129 129
HAg4 o] 26 2.5 - 1.58
s A - - - 1.04
ER 230 23 - 129
i3 AwnH 33 39 2.1 —

HAAS 5L 160mm 240mn - (200mm)
A% 1,050 1,345 1,035 -
% Holo] | HBE6X14) | 2x100-12 |23X100X12-6PR| <
58 oo | GBEX1) | HBEX1D " -

o] AX £ Y
WAL | o e | Tencad | -
£907 : Okgm | 23 dkem

434 | HAEss @7 #F - -
& x 15k o] 15km o}3 | AA6Y 2w -
A suzt 37 37 30 -
&5y - - 0.73-11.31 -
AP 18 20 06 -
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ol 3¢ EAMo2E AA ZHUo] FIE L G¥ RO Wy
S £¢ BAE AVEYE Fojor ¥ Ao VUG, Yy A 48
TE FEEUAE 9% WS EAATHE YARYOEE WEY )
FA Yol WEBS 289 FHAES] sl onz AN 59 @A

' Aol Yon =@ A 4YPIE FANYODET o7 FEA
FYIABEYEE $A4Y ojF YA ZESHOT B A5Y HoT W
g

v
£

Y. 2z AAE AA

1) & WA A
- ¥4 351400 A=A, FEY V-2 2715 48 0)F sl dA
- Hd&9 ¢ A+ : 16/3200 (ps/rpm)

(2) =89 3

-AY % AF=Y 73 Y
- =837 (BARE DRUM DIA) : @g170m
- S84 2 FH(FLANGE DIA) : @340m
- =3 A2 FFFA(ALT075)

(3) sfolojzx AL}

Al ol s 2= |BHTF| Bl | AAFTH
ex = A AR BAFAAERT) L @) | ke
3z
A
A A 8| e | @63 |[2BAF| 218 | 0144 | 70 | 1008
348 « | o5 « 138 | 0091 | 170 | 15.47
) AALE
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Ch 271&=

® BARE DRUM DIA : Z170mY o

@ RPM : A& 40 RPM, 114 80 RP.M

- A&4$%(v) = Z017Tm X 7 X 40 RP.M = 21.352 m/min
- 2EE£5(V) = @017m X 7 X 80 RPM = 42.7 m/min

W) #FS=
@ OUT DIA : @280m/mY o
@ RPM : A% 40 RPM, 4 80 RP.M

- A&EEE(v) = @028m X 7 X 40 R.P.M = 35 m/min
- AEEE(V) = Z028m X 7 X 80 RPM = 70 m/min
ety H&EAlE 4 213m~35me AAEE

¥ 7 ey, nHAq
£ 427m/min~70m/min7t A AJEEE &Y Ao YEHAAYY B S

4 ®¥d & 4.

P

(6) WINCHZUY 2 ZZd dej= 523 AL

b ddAaQY
Max1000ke = Ta 7/r HoAdAY : 1000kg
= Tax0.8/0.085 Ta:3¥E23 (kg-m)
/A
7

ie
& 4 =¥ (bare drum)m

Ta = 1000/(0.8/0.085)
= 106.256Kg - m

W) "8 P AR
HP= Ta/(716/ rom)
= Ta106.25/(716/60)
=106.25/11.933
=8.90 HP
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WA, oA HdulY e 89vtYoly FAE AN 20HPOIEE 283
Aoz ey,

(?) =8 9¥% 203

Ta= HPx 716/ rpm
=8.9 x716/300
=21.24Kg-m

() &7 &495 Eea

Ta= HPx716/rom
=8.9 x716/600
=10.6Kg-m

6) #47 #8% CLUTCH 473
A&7 £¥8% 2237 106kg - molBZ 1 o)A HE A% E¥AE
AR s op B,

b 2494 A%

-3 4 2 (opntFo]), oy iy

- A ¢ :DC12v

€ ¥ :4H6W

MODEL: ZC-20

BBELA(kg - m) FUIAELA(TA) : 18kg ' m
AnZEL I (Ts) : 20kg - m

() F471 2A=xA
- AJ RPM = 300 rpm
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- (94e) Zy=12T (Gear) Z,=60T
- F =10 2 F m=2

- A 2 SNCM 21F (31 8d08¥ cb=40~55 ke/mi, H,=600)

ChH 287254 g4 ACsdF
® PINION (Z,=12T)
- AHAFEE

~ADr-p-m _ BX12X300 _ ) g760,/c0c

Y= "60x 1000 60 % 1000
- &EAS A (A2Y A
_3.05 __ 3.050
=30+~ 3.05+.376 —0-8
- AYAS 9, =0.217

- HLTULY : ab=50Kg/mm® (20 = 20 ° Wsq 127
- X Z: p=100
- J4AGHF : p=fvobmy, =0.89x50x%100x2x0.277 = 2465.3ke

@ GEAR

- AR eFen g = LXEXEOXBOAS) —  3768m/sec

- $EAF f£=0.89 (pinionTF FY)

- AYAF 3,=0.433(ay=20, 60 Tol T 3t)

- 38 EF9$Y g,=50Ke/ mm*

- N E p=100

- S §ALD3}F p= fvabmy, =0.89x50x 100x2x0.433= 3853.7ke
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() Bt g% A3
- ¥ SYASF  AE Hp=600 44 K=0.569

- HeAGHE
9X Z, X Z,
= fkmb 21 %%
b= fokmb—7— >
=0.89%0.569x2x 100 x 2X12X60  _ 9o 64 peo

12+60

A71M, m=2§, b=A &, Z;=H YL S, Z= Gear A4

ol AHAZREY HAH G ADIHF LS 202564 kgo) 2 2, Service Factor
& 1239 20Hps A9 4 Uz AGE Y}

PV _ 2025.64x0.8 _

22 E AAEF A5ANE € EAYEG

2ZAYE ANAE LU BA4E 429 ARE A9 Y5AY 2 o
% & EAA Yed Adugel s FHAY,

- AN=8d ARNDY 47 Foo|xst el $PY Fdo LAHA =
AL 47 BolZ g BAsd A= H o) &3,

- AR A AAY R Ao WA YIN AAA HE S o]
WES) AATAYE AN} ANE LHAY.

- $932 AEYY FHEY ¥ Sdxos 4UBYY T4 @Hoz
4789y A 2 4AY 29 89,

- AX§ =9 Jted N$E=YY soloj=x FPARs BIse ol

= (Fair lead)7lol=82lst =1 24=4 da.

A=Y Bz #AAANY AFo] 98 2T E7] YA AET B
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Ho] wAHY Y FEL AFAIE A4 YE ALWII} 2
g Bdoja WENe] 2T FAZ FYFE FH =T,

- 718 $89U& 4 PTO AU 27} ol AAe TIHY Fohge] daj:
Aol Ueion, golojzze AR Aol AZAE Yast Y= A
°2 YgRe.

a9 3-3. ¥4+ €48 2=8 AA 33

3. FAE £2FYRE 9AALEBE AFRF)

HAE dxeoe AN A AgF o) MY 27 FY 23 g=
& AXE AF 2d=2 MRS 32N dAY &3 F FAAd &
FA Yot 5 FIAAFAGA Y SUAALE € EAY HAA EZ2IA
Fu2A €84 5 JAESE MG S 235U ¥H, AR FANE F
Zate 16 9@ FAPo] stFdd YFAAN stEd Y L ¥FS
AAE QAAuE A9 d99 AP TN | E BH AL
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9 230 A4,
b 4R AEANY AE

(1) deraped

AN A s 2YANE TN SUAYS} 100mMAED A &
FARAE FARY AL A2y ¥ & 3t N2WoE 2B AAR
% EEYALOR AgtEE 49 A2 159 ANS AR AFoz A
BEHAT EEZFL S0ke N2 AN 220 &# ASsH, A4E A
Ae 2YAAEF E= 548 43 2~4 I Fo|o},

(2) 843 %

-3 F 1234

AEE £33 30 m W

-2 2 ¥ :300 ke o]

- E=84% : 5mmX50m WY

- TEEY nEEYA (Jaa £ We4)

- €8A, Bola 27 : FHYRE L £F4 AL, dABHoang

U YREE £FAA 44 € AR

O A A
- AZ3A € 29 : LGARA A (41GD)
-y 43w 240lE 714 AR
B} 7)1 : 40cc
- & 9 :20ps/6500 RPM
25T 4.1kg
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- AEYY - g=2d TYPE

- A8 E¥Y 1 20~25:1 (U1EYE : 2R0|FHE 2Y)
2 =8 74 ¢ gojojzx
AR =Y gojojz
Bare drum dia 58mm 3z A 3% 6%x19
Z @A 27 (Flange dia) 132mm zy Uy BE AS
=¥ Z(Drum width) 105mm AgsF 1.38ton
golojzx A7 5mn u95% 0.091 ke/m
=HAYhA Ac 4« 4ol 40m
AN Fg 3.64kg
3) F8HAG AA
TP
2 s gy,

K1
r2
=

a4 3-4. ¥93Ae AT =

(?}) RPM A2
- dAH W& : 6,500RPM
-8l & 1/20
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- AA710] F&v o 1/3
+ 6,500X1/20x1/3 = 108RPM > =3 Hd fAF

(W) F8ded FA 4% A

7 = a9 | Aa79 W d7] o]
FET) 2 2 25
gtz 2% 2 2
A - 40 15
z + 2z - -
TYPE : STRAIGHT METER GEAR
i i A2 BE ) 4 A scM @Ad (HRC 50)

(4) Aa4d A4

- 93 223(T) A4 (HP : 42498 R : 43 rpm)
T = HPX716/R = 2X716/6,500 = 0.22kg * m

9% ELA(Ta) AL (N : &)

E23 Ta=TXN =022X60 = 13.22kg - m

Ad¥ Fmaxt (Ta: 8% E23, 7: ¢, D : 4= @3 (m))
#AYAAY Fmax = Ta- 7/D = 13.22kg X0.8/0.029m = 365 ke
HAAYHY (=" A7 120m 9 o)
Fmin = 13.22x0.8/0.06m = 176 kg
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A 4 3 RE ZEE N2F] Ay

1. dRIAR 9 547
715 % EEAT

2% RIVAY =2 2579 A¢ A AYwHAH 100m, 35719 F
$ Hg AR 4melM [RE 3o JNFIHEE HdANAUYG. oHyH
FEHo FHASEFA7IE AYgEoz oy ZAolE HEJ F9 =%
ol o] ¥RHEZ AU G AFo) BWol YAHm AU,

O A g 7 AR2EaRXNY dAL stFe] nsteln 75 ol g
AA PRE AXANMN AHE715L 2 =HA 9 F$ =¥ F8 A ON-OFF
€ 27, =¥ E# 2 ON-OFF& 271, =39 goloj2 = A& (GIH)A =4
o] Atfr2o] {ASEE 3= Free wheeling.o] 7} 5358 F 29 vdo
2g BEF HANAFE FHS Adses AAFYHAEL 24, wiZAZA 7%
ZH 1§ T TA o3 2F29X 75 Yoy

vl 1 =94 ¥2& AXBE/DY A ¢ =dI2 YA =dEHolay
71%0° ez =Id3HXNE U], dF A& E =2 & 30, w3 AAE
A5 d&s 2ol 2% 6/M9 =294 X7 983

O ¥de] 2 - =1 A8y +58& A7 I $EH ON-OFF (F&#dY
= 90%) ‘
O HELESH - AW ERE ol 27 & ( A - F& - 1)

O 4ol 1 -3 B3AEL 29X AF8

28718 HA4¥ 237ts 29AF7E 641 o2 HRE FFAVNEN E
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AR BAARY FL 2887 91%e] PCM FA L o4 W8y g
Ad FAE5A XA FAAE DRSAEL ASagdesd 4% 2 Age
9< ® 3-117% 24,

E 3-11. 22 & 94X 2387 FHEFA7 4% 2 AQ

T 471 471
<4171 34 | 10 HE2] (DSH 1000) % 2A29X 2 gz AL
ALgF 54 | 4479750 MHz
Wz FM $2239x(PCM) A4 44
28 9 A5 $4%9 10mWolst FARE 054 Voldt
O " &9 6
2 E¥x3 % (AQ, FA, F3A)
- FAEE 5ol 2
- FgEdxol=dn REPyo| 8
- AAEYA Aol o] 2
O ¥4 BA

&7 |7 2RA2YX ON-OFF

AEAL [6V U5V 4 ) 12 V (ZAAFE wiga)
9843 2 | ABS ¢4 EEN=
74 (mm) | (60 X145 X46 ) (320455 X180 )
ey | FRRA R WA AE[ MAAA wE
° | Ag8a A% A 2 A8 @z
Model 5.7 Serial 808140 o ol
Wz | =ao gasa 52 wdo A4y 29X 4
227 7%
LARN 970086

£ 713e A5ANE 100m2 ANAGEH WA =Ho] A5an v
A QR AA7SE AANY & Yt NPPANES Tl FAHL
A w8 sy

o] 71FE HYLOT WY BEHO] NASS o +FEIWYL T
Hlahe] 9ol wek £5z2%e @ FAo) Yoy $4719 YA
Aez o= RAE 4X FLe Y #: wde At
T 7HFe] MRS ALY JEE AXNE FEST A dua 3A9
Fut AA AEADS 20% oS FAHE @A) UTh
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BN HRE 94X 33719 ASde 2 57129 V)5S dE&sEd
Ed4 B2 39X A8 SFABANE 4= ALsHAn H=29 V|5 S

1
s

cHAA AE AFsso "3’.‘}%7}5 S3e $ges IPFAH.

gL 2579 434 FM PCM¥ 4oz EJAE #HAdJed ¢
A7 2L 238387 A3 &7 YHE o83 Hawe HAFY
S ZAF AL 2712 A& PCBIIRS AAFHRA ARAGIALy AFd o
452 #$8% FSot Programmable ICE ¥7A3d &Fo] 753

=
~
=

=

SRS

thet 357)9] AE FA7e R AN Ao EF 30cm FE B
Hatod HaZea AolBEAMN BAsdE nFa Astd od FAHIALELE 4
= X (shielded cable) € ¢uly @42 AHdd HHE AAFA.

E 3-12. 12 & 94 357 FAFTA AA AR

T & %417] F47]
RPETTA 7875 MHz
aze FM 2233 9z@ECM) dAd 34
“gHe 29 3
] 250N, OFF, #4742
Fasls |6 23294 ON-OFF| o o OFF
(12 RPM A, 3, 35
AHEA Y 9Volt AA (6F22 171) | 12 Volt Ni-Cd AA ¥ (500 mAH)
J94d € | =959 EERNE)
T3 (mm) | (80 X155 X30) (178 X 128 X 33)
Aels | A9 2 4489 [pp| S8 * T4 R FAGL A=

A713ag € 278 7%

v 3

TARESHO 9¢ JWRPM Z3
- AFTESHE ol&Y Yy TFEYX

2%
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suELasEan |
[AzsdnAA
EEREEI=N

Egitdo| A 84T |

Y 3-5. AL YA 257)9] deH AFUAL

PCM Encoder Wy =S

RN

E14m¢ﬂﬂz

-

PCM Decoder

galoj=+

HolgU s

I——Drurl Clutch Motor (ON-OFF)

Throttle Servo Motor
(Low —Middle —High)

———— AN FYX (v AT X)) ]

1¥ 3-6. ARETYA BF7]) FAEFA7 AFEA
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A4z ALY L

A13d A& A

v AdAe diiol FAAAYLE AF Fio] TEF Ao

FEolt. WM, B ZFYE )& IAAZAYGL dud A AL
F718de A=W E2 AA2WAA gHeid & o4 HHAYAE & F,
A og P € FAAYE A= R P AYA2E
ojtt. ¢ A YEZ 4AE AW FRldd S¢AA € Q¥ FY
of &3 v AF A(Prehauling) AE 7 A FAALEELE ¢ o2 ¢
d F EBYokd E ol 859 AANE EAQN FAAN2EE BE35W
iAoz o8 F Y. do] AAAN FAXF FAL A& AA
E wo] A ¥ FAE Z=AEHN=EE o433} AAAFIE W FY
AAPE FAANE ¢ AL B¢ ofUgg, TAHI ALdFAdAE &8 5 3
E=Z 3d.

¥, AT AR P BIY 2aadEL AAY 959 FAFAA F
FHoz &) 7t5EH, gHYoide & IAAHE 45& B I A
Ao F714Q APez AP $ES FFANZE F UG,

e

=2
o

Al 2 8 ThEE gAzdRel 9% AAY

AdEFg4 7149 71¥3v](Base machine)® A G719 FFeolyd FAA
2 REH QUFIS A8 A7 olgH e, JjEHe2E A4
Z1AY B471AE 7122 SA2Y, SddE A28 ALl 9
Y FAolth oj#ld FAd #H ¥ AFALY ATZuA 4FF FA
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A4l 239 ggotdel ¢ ARG G BE ARAYLE A4
2 PR,

1. Bgot Ry oAy

o 27}ol2}A(Skyline) : HBEE Ex FAolgn sn, = &

e
5

=
 Bol 23H1 AYA F9 dFE AA&A F=
Spoljojz =,
e A2 Z(Haulin line) : A2 A &oletn dn, AMAAE 7|AYgoz J)
T ooz =,
e 3¥Z(Haulback line) : HEHEolgtn v, AYAE A7F Zoz
Ol FAIFNE solojmE,
e HE(Til)71 T : BHE FA22 AL A 24X} gYAao g
By 7+
o o}$EZA(Out rigger) : AN AHAXN AAYL = A% AA9 2
EgA - A E =257 ) AAY 44H 5
e 2449 e AAAA Bolle] 2 BY &
dHfez AANE AAH o, @Yoy 99
24q S A48,

2. 2449 WA
953 AARARY Bhotrel 9 AAFIL AR - AALYE AR
A4 FAA3Y L B 2 FARY S22 FEY & A AAZFL

g YL BYokdy FAAN 44 dREL AT AwF
1Qde BAE T & Yojok &, 1 9 REAYY 120 AAZLL Q)
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A FAHE 459 AE F& TIRES 2, dUdA €5 & FAF:
ZARALLE ALFS Fdstz AAAY Far 3388 950 dAd
FEAA F2E FoldA 95L 1Ed FE 40122 AYY vAE L §
EF @9 o] APHEA oj= FE Ao d&£HAY N2 AL =
gtozd f2& 29 ¢ I

3. HAHA E o4 FUAN2H

AgNagolgs golt odtn AFHY ddol UNE WEBE
Jdud e YAY RAZE WA 2 BA 2ASE, A7l B 2
A9 3% UYWL ALFE JAY FY4Y WA ST 2ol YaUE
R ol o,

ARG 2o] oM@ BH(EL YU YTYW B A= AR
AA)E S4R7 98 FRSE A9 AA YL dBAG FR(TA)O
2 ¥En, dd 2 BEAd A2de AARYL FAo2 4% WA,
Z2AFA % $HTAL hlg 5Ee2 UHUE: Aoy AAN2de F
Aol HE AAANN FPFAS FAYNl 2, AAGE 459 Yoo
AgE 74 §9 AASve 2¥A Ui 959 YAE AZ, A
2, B89 3FFoIA AL 279, Bk F 4 A} $4L 4
e,

AASHE [AA%E 429 o/ AAS LAY AAIY Wde]
Aotk 4% 9 AZ okd AA, AZ E9Y FAAst 2o FAPEH 3
Ao AgHE JlAE NS A,
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4. g9°kg 2499 7EF ndqA g

AdEAE AYAEA &H&’l%}ql 0 AP Jtde X 2= g
¥ ¥8E Z2AE Ao, BdYckdy A4E A A= A1Fo A
e 23E Fohile AAAM NFo] @da & & Yo Bt s H s
A Fe 2PANE 448 2 95 $& AHAE 4L & A= Ao

AAdAAY F2¥ AYES YUY dg B oJASo FYdAA Y
QAZAR oJug FAo UYert, T= oE AA7 =AY, FRGE,
performance), A4uj 8, HQ FTo] WY YF& vA AAJ $& 19
st Jtd AdH WP S HASRE Ao AY4AY 7JRe] @),

7h BAF

M AEE F AAFo2 FEHL dd9 F¢ 3y wygoz
FAAE FGEAY & Rol7t YA gt

M Ay FFAH A= A8 AF2 A8d 459 ¥ ¢ 47
g AR 5T AHRA G ARG Fo F&of @,

BEe FEEFR FAEL EZ3AJA 43 AASHE Rol HA 23 H
olef & 88 AFo2A EHHAGHE o4 AYAME A9 Fol, A
ATy T neFd FGIR) T ASIFREREBRILE WAEL HAH
T BAol AfsY. 53] AEE5d &4 & 49A =5 7] H8ME 2
% 59 B3dE A5 FAFAY 29 AR 5& A48 A oy
7AA 2FAA e FEE ALY + A
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0 °Q¢°°°\¢° Efgﬁ
o ono O‘Rpoo
c olo o ae

o o p o o
oooq ooop
woozggo},ofo o
°,° po° 4 t,\?i::
\\ ooQﬁo?’oo
oo\ gpﬂooo

a9 4-1. 43330293 33)

L

Y 4-2. o] 23VEA(AAE 1~29)

AE (2K, full tree), AZH (2%, full length), @& (5K, short wood)H A

P

z 262
i 33
‘
4 : ’
/]

1
[
1
]
1
)

), 1 uy
, JAE YUY
1
1
1
1
!

~3tojzte *

29 4-3. 23344 459 $39

d AW 4xE FASEAN EIHLA

FA0] YAt FARGE o P

qe BYAge FRFE Fa@
A suoln, 429 a7, E
Fe F2, A A4HE A

5 AdAY 8¢ AAFez A
B3 233

(1) A5RA

AEPA d45c AdEd 4
3 st wgoz TY W YEF9
A4ge B9, A7 4Xd F
%A g & ¥F
Adel HEZHo] 2sleledd o
g, 49 =% 959 o5& 7

o

rlo

A, 7EA S Eeol, (XA wE A=A Hu, 2P o] AU ge=
PEo) Moz BHLA ¥ AW HFFE 459 & F £ A9 o
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HAE(HA FAH Bg)oz

£3to1242t
AEn | 458 199 nuga y
et A Zez BAR
""""" 7Y 45& AAIS Bty

ez FHFA weg 2
Ftoletd 3 H8stA P
A, o] BF AL
29 4-4. ARE AAAZ AL 94 59 $3Y 9o AM Wo] AP y

ols) WHEZo] Wasie),

¥ % 2ZF BE AL HYol ojYR AEBo) AYA B2
2 28 & 9 AAY 25 AdA FE2AE 5 ARG $4 2
€ J¥L PATG o] WE AZAA YL YTRE 2T B By
of Aol feldtn olAE TP WERYY FAG dAd wIdY ¥e
7 Qe

@) A A

YUHAN AN E dYstnz FAAALAAE 2@, 28y AA
b gn BEUAW 2T3E F9sd AAN7) GEY 2AMNE A7 ®
' RFRE BT A5st E46 AX #AGA R7] & A= A
AF & aHE 2 S0 APy, ALY ATA AH LAN 2gA
g 57 BEe FAT AS LA HAANZ MY Zo] WE Wast 3
o

3) Se5"A

YUy dExZAE 95 FAsE FHoz A AdYHa P ¢
ek ZtdA FA F2 ALHR Ao FEAAME AE, AZ JAFY
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o] 7Hd9 HdAsSFE 274
A dez 2 dAA FA
o &&HT, of FHANE 1
3 AAZE 4A3F % &
Bae Aol TEA Fadn
2 95 dUdA = Ax
Ro} ¥& o] s 4
AAE 3= 35 273A &

dol oA AJsEA

A BE&AQol 9oAAA Ha,
d3Ad BF &9 9A F
71AYE ol &3t HAEFHe=
2FAA%E A+=E Ao

o A4S

gBHotds 938 AAA A

19 4-5. EHAN 234 ¥d

AAE A3 A - AAHL glen o

Ag FEAYAME AHEsE Aold. #¥E BYrt §2¥ £ 3= 71
9 Fole AYT Horz JEAdqA A5 FF L AW Y9 0¥
4 FHZ JAY & Y€ span AFE 10m FEE RIHI Y,

(1) FZFHA

BolgE st @ DI HARAE o457 A 45L& AR
AF o2 Fojget WYl AFsH. oF AAME U=, AYEE HE
EL R A "art o, AAI @usd sfAAYg FHA @
Fgo] EVsHER o= Fx A Y W] FAdd folAN @&
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A A BF 455 AEE ¥1 9o,

@ s3I

of 3Ye AAAE 42 S WYE EAX HSYof 7] WEd HeyY
g3 482 E2d: AAE § 249 IY$ Soloj2s} Pasnz
7tagAol A% s A Bsic $¥, 430 dd AYAS} I
RBAA 250l de FYsy] HE A% $& Bola BN 279
o AABAE 0E FEol,

2 AAAY

BHottiol F&so e 270 §9 goloj2xE sFo ni 2
A3 deol7t e of HEd FAAYE BlYoly FYAAY Fad Q
ZAolct. AAAY AL erQokto] Fd 2l Ade PA nAFANZ
T VEE 50m FEE AT AYgn & 4 vk wG e AL 534
st Aol olAe Y FAANE AVddol 1 M S5
A BoAA €. dd2 AN SudAY Fgd AP &899
o7t A@HE2 AAY HAAAE &5 A €.

o HAE

9 e HAdd 5 He 99 AAE A= Rol AL oA
W Erott e sHdEAe HEYES Yudl dA s 3, AAE L
LB Y= EAA AYor Za Jlol 37 i) dPow & 4 9=
SHAAZdE A o, 2 FAE PYHO2 20~30m FE2 <
AT AA e FAEL FPAA F9 2922 40~60m7t FHQ
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49 BAcln o] BYAH FANE HTgHo

Y y=k cosh—x-
4 k 2 %A@ ARE g 2o,
k=H/a w:2j0l0|2X )
., ©asE A FYARYe HR spolojax
g $¥oz 27l ¥ HY ¥/ AL
H 9 golol2 Iyt YBUYE THL UL 4
y
T 3 2.
[ ]
J k=H/w
0 > X y = k cosh (x/k)

29 4-6. 49829 He gdoz  A7M, w: ol ZX ©BAF F(ke/m)
32 o spojojzx TAHY

o] HolA ZA¢del #9902 Brlx ¥ HE 10, 15, 20kgo 2 82 AL
e AUE Selojz2Ze] A 10m, m3T AT FS 0364kg/me 3 3R
€ W, gojoj2=E7 el e AL 29 4-7% 2o

2 agdAe o] yate F3, o] WY xI}E gdod y= 45 {4
AR 7HdEol(FREA Y ENE duidtn, x= 449 YYo= F3
el AAELE HUASAYE 9n .

» o #& AH
H=10ko
50 AJd 4R 73
A £ Jde A9
40 7
/| Y e 2, 37 ¥
30 L
7 7
0 / ; 20, 15, 10kgo 2
=1 0 | neaoke
M 20 T e 331 golojrx
< s 1.7 X
Y s y-k=kc0shT
N 1 ,'/ k—_H_ 9‘] m% FHFE
> 10 TS =
' A W emez g@n= 8 | 0.364kg, 7t
¢ 10 20 w0 40 so " PWNELTER w2 20, 15
—~x : HYTIAAHYY (w)

10mZ L 99
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4-1% 4.

E 4-1 371 93 7t wo] Wsel g g =Z A& A

37e 9 . 7t ¥ o] (m)
H(kg) 20 15 10
20 54,945 45.6 39.7 32.7
15 41.208 39.1 34.2 285
10 27472 314 215 22.8

Zdgel goloj2zg 3 we FAE FTY A Y99 Yo ve
3 Solol2XE Frle €AY Yol ohya, FEoz HAE L B

A OE £202 Y5E £Y2 T T34 uige AYL A4dd A
T AL WA A dod G o] WE AP Fr= P O

10kgd =2t AZEch B M 7449 Eol7t 10mlME 23m, 20molj A&
30m7t EEFHAE A3 371 AL @A Hel AL YA VA
# A9 fFAEA o

SHIAAGDE AAYEA 4 By, AE 2L ADFAA FAAA
© UERYHE TS84 zddtd wel Fa0FY AAAYE S8
g QT o AY &AL HA 2T REo Hoz AZPA By
AMe Aol . BEAANNE 2JAE 22 JAZL QAHoe
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