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Hitachi Tower Excavators...... Their Contribution

to Expediting of Dam Construction

By Isao Tokutake
Tsubakihara Office, Sato, Ltd.

Tameji Matsubara
Kameari Works, Hitachi, Ltd.

Abstract

The dam construction work for the Narude Power Station of Kansai Power Co.
in 1950 offered the tower excavator the first opportunity of participation in this
type of work in this country. The job assigned to this first excavator, designed
and built by Hitachi, Ltd., was to gather sand and gravels to be mixed with cement
in shortest span of time. Eventually, this attempt proved such a remarkable suc-
cess, cutting the scheduled construction period greatly, that in the construction of
the Tsubakihara Power Station, Kansai Power Co., which was set in two years
later, the same excavator together with its successor, also of Hitachi’s make, was
taken into service again and their contribution to the expediting of the work was
even more greater.

The article publishes straightforward report of the achivement by these excavators
along with the details of their construction and other data that may be of reference

to those interested in these machines.
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struction of Narude Water Power Plant
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Table 4. Performance of Hitachi 1.2m3 Tower Excavator in the Construction of
Narude Water Power Plant
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Table 5. Operating Hours of Hitachi 1.2m3 Tower Excavator in the Construction of
Narude Water Power Plant
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Table 6. Ratio of Working Hours of Hitachi 1.2m3 Tower Excavator for the Con-
struction of the Tsubakihara Water Power Plant
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Fig.8. Dimensions of Clutch Band

Table 7.
of Tsubakihara Water Power Plant
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- 4.16~5.15 | 5.16~6.15 6.16~7.15 7.16~8.15 8.16~9.15
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Fig.9. Dimensions of Brake Band

Performance of Hitachi No. 1 1.2m? Tower Excavator in the Construction
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Table 8. Performance of Hitachi No. 2 1.2 m? Tower Excavator in the Construction of
Tsubakihara Water Power Plant
4.16~5.15 | 5.16~6.15 = 6.16~7.15 7.16~8.15 8.16~9.15 | 9.16~10.15  10.16~11.15 71 %)
323 | 55 393 | 40 488 . 55 160 | 00 | 558 | 35 390 | 25 277 | 00 4,383 | 48 100 | 00
208 | 20 233 | 45 353 30 332 | 35 371 | 50 282 | 05 192 | 25 2,939 - 08 67 | 10
115 | 35 159 | 55 135 | 25 | 127 | 25 186 | 45 108 | 20 84 | 35 1,444 | 40 32 | 90
25 | 00 23 | 00 27 00 28 | 00 30 © 00 27 00 30 00 315 | 00 86 | 30
51 00 8 ' 00 300 3100 100 300 100 50 | 00 13 | 70
6,080 : 00 6,861 ' 00 | 11,265 ' 00 10,628 | 00 11,196 | 00 9,278 | 00 5,808 | 00 87,228 = 00 — =
5,776 | 00 6,482 1 90 | 10,687 = 95 8,486 | 00 | 8,397 | 00 6,030 | 70 3,775 | 20 74,880 87 s e
10 | 47 13 | 07 16 | 17 15 | 20 18 | 37 13 ¢ 01 914 12 | 11
6 : 56 7 48 11 | 47 11 05 12 | 23 9 24 6 25 8 | 10
351 519 130 4015 6 14 337 2 | 49 401
202 | 66 228 | 70 | 375 50 354 | 26 373 20 309 | 26 193 ' 60 242 | 30
192 | 53 216 | 09 356 ' 26 282 | 80 279 . 90 201 | 02 125 84 208 ' 00
819 10 | 06 13 . 05 11 | 52 12 | 23 8 ' 09 6 24 9 19
243 | 20 298 | 30 417 | 22 379 | 57 373 | 20 343 | 62 193 | 60 276 ' 91
231 | 04 281 | 86 395 ' 85 303 | 07 279 | 90 223 | 35 125 | 84 237 | 71
16 | 15 19 | 30 20 00 | 18 | 20 21 | 20 16 | 55 9 : 40 21 | 20
519 : 00 596+ 00 636 00 613 | 00 639 | 00 651 = 00 280 | 00 651 | 00
493 | 50 565 ' 50 603 | 00 490 . 40 167 | 25 423 | 15 182 | 00 603 ' 00
i 5 i . 5 L | i .
2 102.4 2 102.4 1 51.6 1 51.6 1 58.8 1 48.0 1.58.8i 2 02.4
Table 9. Performance of Hitachi 1.2 m3 Tower Excavator (No. 1+No. 2) in the Construction
of Tsubakihara Water Power Plant
| | ; B j B4 &
4.16~5.15 | 5.16~6.15 = 6.16~7.15 | 7.16~8.15 8.16~9.15 9.16~10.15 10.16~11.15 3t %)
750 | 55 861 = 05 984 | 20 1,027 | 00 1,116 | 58 793 | 30 549 | 30 10,093 : 13 100 | 00
485 | 40 519 : 45 714 | 50 723 | 30 746 | 23 535 | 00 398 | 45 6,639 | 58 65 : 80
265 | 15 341 | 20 269 | 30 303 | 30 370 | 35 258 | 30 150 | 45 3,453 : 15 34 . 20
50 | 00 48 00 51 ¢ 00 57 | 00 60 . 00 55 | 00 60 00 652 | 00 82 | 40
10 | 00 14 00 9 00 5 | 00 2100 5| 00 2 | 00 139 | 00 17 ' 60
14, 255 | 00 15,318 ;00 21, 934 {00 22,727 : 00 23,186 | 00 17, 340 @00 12,109 500. 194,778 : 00 o
13,541 | 00 14,513 | 80 20,859 | 95 18,162 | 00 17,380 : 50 11,271 : 00 7,870 | 85 168,977 : 54
12 | 32 14 | 21 16 | 24 17 | 07 18 | 37 13 ¢ 13 9 | 09 12 : 56
8 | 05 8 | 39 11 : 55 12 | 03 12 | 26 8 | 55 6 : 38 8 | 31
4| 27 5 42 429 51 04 6 11 418 23l 425
237 | 58 255 | 30 365 | 56 378 | 78 386 : 43 289 © 00 201 © 81 249 | 71
225 | 68 241 : 89 347 | 66 302 | 70 289 | 82 187 | 85 131 | 18 216 | 63
9 ! 42 10 | 49 14 01 12 | 41 12 | 26 9 43 6 : 38 10 | 11
285 : 10 319 ' 12 430 | 06 398 | 71 386 | 43 315 | 27 201 - 81 298 : 73
270 | 82 302 | 37 409 | 01 318 | 63 289 | 82 204 = 92 131 | 18 259 | 16
16 | 15 19 50 21 | 00 18 | 40 21 | 20 16 | 55 9 | 40 21 | 20
519 : 00 668 @ 00 637 - 00 629 | 00 651 ! 00 651 : 00 282 00 668 | 00
493 : 50 634 = 60 606 | 95 503 | 20 488 | 25 423 | 15 183 | 30 634 | 60
2 102.4 2 02.4 1 58.8 1 55.2 1 55.2 1 51.6 1 55.2 2 02.4
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% O = x g mm 0 o .5 0 5.0 7.5 7.5 6.5
+ th mm) 4.0 }%ﬁﬁg 2.5 0 3.0 8.0 7.5 6.0
ts (mm) 4.0 : 0 0 4.0 7.5 7.5 7.0
i WO B O (hmn) | 1,523 27 1,523 27 1.716 29 193 02 193 02 183 52
[— . - ~ ) -
O % D W o)) 37.022 37,022 43,320 6,549 6,549 6,157
i Bl B & (m3) 33,409 33,409 38, 988 5, 894 5, 894 5,541
ol e ST FF Yz, TL—%. 54 =71 26.3.10 =
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OB O OB O | O (Ep) 24,182 29, 383
g4 %% & (m3) 22.307 26, 445
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g 11 # X v —~- 7 B FE E #F &K Table 11. Wear of Sheaves
t D il E & (mm)
X yal APy R - i, i
26.3.1 | 3.21 331 | s5# | & 6.28 7.23 8.22 9.2 10.23
) — F ¥ = F 6.0 - 6.3 70 7.0 — 8.0 8.5 h 9.0 10.0
| No. 1 - 4.5 5.5 5.5 — 6.0 6.5 7.5 7.0
2¥ Yy v—7 | No. 2 - e 5.0 4.0 4.5 4.5 4.5 5.0 5.5
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# 4 F v = 7 - S 1.0 2.0 4.0 - 5.0 7.5 6.5 13.0
L= No. 1 - - 4.5 - - 7.5 - - - =
' No. 2 4.5 5.0 - - 6.0 - - - —
5 v ¥ 73 y» | No. 3 s = 2.0 — — 3.5 - — -
7uYyvy—7  No. 4 - — s — — — — — =
No. 5 - = = = - - - - -
' No. 6 — = - = s =N = = - -
Mo#E B B9 (nomn) | 1,523 27 | 1,597 54 | 1,687 24 | 1,951 54 | 2,168 24 | 2,201 04 | 2,390 00 | 2,585 45 | 2,703 20 | 2,890 00
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B = B ¥ = - — 5.0 5 7.0 7.0 = 7.0 | 7.0 8.5 8.0
M6, 1 6.0 | 4.0 4.3 5.0 = 5.0 5.0 6.0 6.0
2 | ¥¥Yy¥y—~7 | No. 2 3.0 3.0 3.0 3.5 : 4.0 4.5 4.5 4.5
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H 4R vy — g% N T 0 19.0 6.0 6.0 o 6.5 6.5 7.0 12.5
No. 1 — — 3.0 — s 4.0 — ~ = =
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5 ¥ 3 a ¥ | No. 3f = == 4.0 — — 3.0 — = —
Tuvryv—7 | No. 41 — - 10.0 2 = 4.0 - . - -
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o Hg BF BY (h mn) 844 33 999 09 | 1,012 54 | 1,244 14 | 1,397 24 | 1,428 14 575 50 | 1,666 14 | 1,816 10 | 1,852 40
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Table 10. Wear of Akebono’s Brake and Clutch Lining EARI25428 J] 2l ~IER1 26427 ] 27 H
5.21 6.23 | 7.27
F ZF T F Z & = % y 2 2 = L - & X F B & 7 W = *
k3Yr | F 5 2|3V s | FE 53 ¥ YL E 53 | F2Vr | L IYEYL|E ZF 2|\ 2P| F F 7
6.5 7.5 7.0 7.5 | 6.5 7.5 7.0 6.0 6.5 7.0 7.0 | 7.0 (4.0)
6.0 7.5 6.5 7.0 | 6.0 7.0 6.0 3.0 6.0 6.0 6.0 6.0 (1.5)
5.0 7.5 7.0 6.0 8.0 7.0 6.5 3.5 7.0 6.0 6.5 6.5 (1.5)
2.5 8.0 6.0 | 6.0 | 7.0 7.5 5.0 6.0 6.5 6.5 5.0 6.5 (1.0)
4.0 7.5 7.0 | 7.0 | 7.0 7.0 7.0 7.0 6.5 5.5 | 7.0 | 6.0 (4.0)
o N D 184 30 ; D 4130 . e 2
1,951 54 428 27 428 27 423 57 | T2 176 09 652 42 652 42 648 42 | 1.5 411 30 883 03 888 03 | 85 50
- ' D 5,82 e | I D 13,026 T = )
50, 503 | 13,481 13, 481 13,340 | { &> 20, 553 20, 553 20,412 | T 6477 27, 752 27, 752 2,614
. _ o D 5,243 ,_ D 11,723
45, 453 12,133 12,133 12,016 | [ 51’817 18, 498 18,498 13,371 L 58979 24. 877 24, 877 3,353
b ZF 0, o 3T, /‘)l:c,/l”)}}uZﬁ‘iZQHg Fz2, T7v—%, 4= 7.18 B
798 h 13 m, 24,998 1] (22,489 m3)
1,991 h 39mn, 51,749 0] (41,399m3) () WIEH &R OBHEE
6.5 5.0 5.0 5.0 6.0 4.5 .0 5.0 6.0 | 4.5 5.0 4.0
7.0 6.0 6.0 5.5 6.0 5.5 .5 5.5 6.0 5.5 5.0 4.0
7.0 5.0 5.0 2.5 7.0 | 5.0 0 8.0 5.0 5.0 8.0 (5.5) 4.0
5.0 5.0 3.5 4.0 4.5 5.0 5 | 8.0 4.0 4.0 | 7.5 (2.0) 3.0
6.5 5.0 4.0 3.0 5.5 4.0 0 | 8.0 5.5 4.0 | ‘8.0 (1.5) 4.5
= . e : D 14 10 D 5540 D 208 00
| g gt G i R e e L 35305 1,537, 03 11,597 09 L 546 55
. . PR 'D 463 D 1,239 D 5,875
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- '33,885 ) 5,363 i 36, 928 ‘T 5% | 41, 800 [ 41,800 L 14,397
FZ25, 7v—F, Z4=227V bz FOH b???.TV—#,?4:yﬁ®&TJSME
6.21 Ik 1,541 h 29 mn, 45,205 [a] (40,684 m3)
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2 o HlzDTHHH , T VY 5 vy —7 DOEEERT T OniirE
/ FEA) L O ﬁZdthL 5 DI AR T D
/
L7 =
(VI &£ R2omMBEHREORE
Y
‘ | i 1 D ANV 2 R HE D TR (B FNT 4 2 % WRHII
;?” 3 FXEKRIL L ONE D, 4G HIGT H HUT—DD/NfahA
P\ T ORI AR O L AR IEE & B 2 I R A
Z FTRTDHDTC, bHRESHEOL S5 FliinzEl T 5%
/ - - - o ) gl o e .
] CENEONETH S,
Lo L, ZiudfbhimmEanofiE & a4 455, T2
{rf}; Y > —— 7-‘ HE e s S | Fasaiiz ;}j:’; /’ 5( . . X _ R
BB & A W T 2w M FES DD'Tﬁsb-#“D@[SJ:‘%E’ifJ% Bk, RO I
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Table 12. Life of Bucket Rope Table 13. Life of Brake and Clutch
# i | i i R () # £ & (m3) i % FE i R () 5§ 4 g (m3)
7wy bo— 100 \ 2, 600 |
XN JORT IR o o ? 2. 470 FL—%5 4 =y P 1,500 33, 000
NN DR — F 85 l 2,210 ZFVFF L = 1,800 42,000
¥y SR - 130 | 3, 280 |
£ 14 x BB O B W 7 4 = v 7 it A Y FOE
Table 14. Measured Durability of Akebono’s Standard Linings
: i e kg BE R | MK MR Il K | 8% B % R | AU E L
7 i 74 =7 (i & | (= 1 DA h Tma (D) (m#) | BFFEIERT (s)
k3 rr59 7 |4 # | 25.8. 2~26. 1.19 1,510 | 32 36, 727 g 00 | 33,250 . 00 145 : 00
F 22727 0v—% % | 25.8.2~26. 3.12| 1,532 37| 37,359 00| 33,733 | 00 147 : 50
1 2 R e |4 | 25.2. 2~26. 3.10 1,523 | 27 37,022 | 00 33,409 | 00 148 | 00
F IV S rIVFE | FYFEDH| 25.2. 2~26. 5.29 1,991 & 39 51,749 | 00 41,399 : 00 138 | 50
SV L rSVF | F 4 T | 25.2. 2~26.10.31 2,975 | 45 78,816 | 00 70,934 | 00 121 | 50
F o7 0v—-3% 4 S 25.9.24~25.11.29 385 | 47 10,845 | 00 9,494 | 00 128 | 00
FZ 27 v—2%  FYF0A | 25.4.12~26. 6.21 338 1 55 10,122 | 00 8,097 = 00 120 | 50
y s 5Py 7V |4 | 25.9.24~26. 9.25 1,842 1 29 | 52,995 | 00 47,695 | 00 125 | 00
& s E ' | ; ' '
PV rIVF | 4 “ 0 25.9.24~26. 9.25 1,842 | 29 52,995 | 00 47,695 | 00 125 | 00
PV rTr—% |F Vv ¥ | 25.9.24~26. 7.18 1,541 | 29 45,205 = 00 40,684 00 133 | 00
PPV T v—% | 3 4 7 25.9.24~26. 9.25 1,842 | 29 52,995 | 00 47,695 | 00 125 | 00

G 1. No. 1 vFV2 273 VF 4=y /R4 7Y FRIBSETEMER LD 11 ALBIELAVEIHLTCrRrOT—E 10 A 31 Hiz k
Ulz. YRR FOH S 5 1 29 HUBEERE U,
2. No. 1 FZ77v—F534{=x2133 F 12 H, 7 § 18 HREUEBIHFETL
3. No.1 FZ2727VF74=>23%1 A8 19 HEE 9 HEZOEsFHRHLTEr3
4. No. 2 /2VF74=v72H. Y297 Vv—F5 7T F ;ff—-xﬁiiﬁlf’ﬁﬂ,.ﬁmtfi%fﬁt TesH 9 0 25 HUBRIZELIALY
MEI LT DT hEL L.

# 15 & k£ B 72 4 v = ¥ 7 fFH W £ K £
Table 15. Life of Substituted Linings

= o k" == A =T
- _— 1 ; | oW B R G W o] x v ¥ & |30 1aa:
B e B & H ! 1 (25 " h mm, (D ‘ (m3) _' HATERFE ()
Y EDBLY r b 5 (i) i ? |
| i 2. 1. 20 4 TR EE 2 ;, 30 80 | 00 77 00 112 : 50
. 26. 1. 24 | HEHARETA => 2 3 4" Bk CHEE 6 10 93 : 00 89 | 00 239 | 00
K205 9F f | : 5
S 4=y | B L B | FIFOH ” 2D E s AEH 455 114 | 00 109 ' 00 156 | 00
= = | : : :
{ 26. 1. 27 | FYFODOH d =D F s fEH 415 122 : 00 117 ; 00 125 | 50
| 25 1. 30 XY ru b B 47 99 50 | 2,678 . 00 2,554 | 00 134 00
LN E 57 () e i i s
: ! 25. 12. 14 AW Ak g 47 | [j'g?'hﬂ] 115 20 3,437 00 3,328 00 121 00
L 26. 1. 25 | AVr<ut 67 1 00 | 2,051 : 00 1,975 | 00 117 | 50
F3277 L —% o 5 5 5
_ 2. 2. 5 | XYr~ut " 27 | 20 809 | 00 778 © 00 | 121 ' 50
z 4 =7 5 ; : 3
26. 2. 9 | HWiZ4 =y (UB) g 25" 199 | 52 5,930 | 00 5,673 00 121 | 00
2. 3. T " (A#dA) 1E 37 6 mm 147 | 50 4,607 | 00 4.146 | 00 % 115 : 00
- J — I B : ._ > — ! I ._
(2) 299 F T b= =22y DY DHRHHTE50MLKTEH LD, FlROFA = v
BT AR AMIE < B 4 ORHIZ A = v 7 e f hﬂMLt*A®$ m%wﬁm ERQEL IO T
HLICKEY, FZADREEZEL, US4 =v> LI O T 5
JEFRIC BB A B2 T ADRIEEIREDOE & L L TOIi (3) I I
Lﬁﬁgﬁr‘ﬁﬁoigw%@%@a%ambﬁ , BRI Z 1 = MHTHFCRBWTIIH2 8, BT 164280
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Table 16. Frequency of Replacemene of Bucket Hu 7z, OEHARI 163K, mﬂﬂ'}i—w}lii‘iai#ﬂ17%@ ol
WERH] | 9 | e | | | FEFETHD, N v+ OFFERRII R S TN
| 2 12.6 |“2 ., | 5:23 | 7.15 | 9.15 - i
o i U e | e | | PRI X 5 & LD TR Th 5D, Huc~ 7 » b IR
' | | | | | R s 4 ; _ 3
1 &8 A ) (C)) C (Bl)i B |CAR)| A% | AS 2 OPHICEWT—ENMOR#ML #7/cd Z & BN £ 1
| | | |
2-%’-1}?%' B ‘ B uAl)!AI i(Cl)Cl (Bﬂj| B2 v, 14O~y o F D OB I R ZERL T
F @ Mm| C| AL | BL|C1|A2 | B2 |C2| — 5. DOREYLL D37 5 M ik
| | |
- — —_ -’ - J:‘—F r
e ,LL [,{ ﬂj Hls s ossasssanvnonseise 6.]0"“-‘700}’1
() 1. A : 25.8.2 xv, B (X 25.9.24 X 9{EH, i ;
2. () BZzOMRBELAFY FE2RT, FF Hi BB v e 18,000~20,000 m’
A, B, C oL EmmmnikErd. s fhr B R A : *
i D & XMz DHEB TS . TeBIEE TV — L @is
3. AX 9 A 15 HUEMEHL TS D MHETIZIECOT—IG i 7o B 7 "‘j
9 fi 15 HEDMH & #75 L1, I U CRligR L7z b o b AR 2 BT T 5 .
5 17 F# X)X e b D fp Table 17. Measured Durability of Bucket
T K 4 | Wk FR R | W @ W R | W W & 5 N
T PR S| h o (Inl) (m3) =S _
A 25. 8. 2~25. 9.28 623 | 55 10,229 ' 00 9,935 ' 40 5 )
B 25. 9.24~25.10.17 216 : 42 5,773 00 5,073 | 46 ¥ i
- . 25. 9.28~25.12. 6 637 : 47 19,035 = 00 16,143 : 00 | 2 i
A1l 25.10.17~26. 3. 2 627 | 50 18,501 = 00 17,321 | 80 E E v — v B B
B1 25.12. 6~26. 5.23 | 700 | 17 21,676 | 00 20,808 | 96 K oD v o— v # Ol
C1 26. 3. 2~26. 7.15 669 ' 32 20,461 | 00 19,642 | 56 E v — v H O
A2 | 26. 5.23~26. 9.15 703 | 21 21,182 00 20,334 | 72 | E I v — v & ®
D | 27.11.26~28. 5.17 1,183 | 13 32,496 : 00 31,196 : 16 T - S~ - G ol
. i [ ' | =
s B8 x ~ 7y v b v X o fH OB K A
Table 18. Measured Durability of Teeth of Bucket
- | S = o ] S S I~ G S A " =
-5 i h  imn| (D) (m3) 3 B e
No. 1 28. 3.19~28. 4.17 289 | 10 8,530 | 00 8,188 | 80 % 7 5
No. 1 28. 7.11~28. 9. 1 690 : 40 21,519 : 00 20,658 @ 24 i fif
No. 2 27.11.26~28. 3.15 744 | 33 19,486 | 00 18,706 | 56 i &
No. 2 27. 3.15~28. 5.17 438 | 40 13,010 | 00 12,489 | 60 f # i
No. 2 27. 5.17~28. 6.12 178 & 00 4,941 : 00 4,743 | 36 f 7 5
No. 2 27. 7. 7~28. 8.24 | 532 55 16,558 | 00 13,246 ' 40 i i
No. 2 27. 8.31~28. 9.29 353 00 | 11,249 : 00 7,874 ' 43 = ) i
(D) B SASETIEC 174, 2A LI LTO A5 AR ISR A LIz bODHEIFT,
g 19 & NSy oy — 7 o & 9 FE
Table 19. Measured Durability of Drag Sheave
— X & | & & % [ | m m [ % | W W
"""—-—-.._._,___‘__q_ / A = = + il
= B wEmE — T () (m3) 1 5
25. 8. 2~26. 1.31 1,519 | 12 31,900 | 00 35,424 | 00
26. 1.31~26. 5. 2 | 325 | 42 10,430 | 00 10,012 | 80
1 B i | 2.5 2~20.12.15 | 2,244 | 36 = 56,562 | by | BEIEUE 21.11.15 e R
27.12.15~28. 8.13 2,164 : 00 62,677 : 00 58,872 | 38
‘ : L :
28. 8.13~28. 9.28 516 | 53 16,462 ; 00 | 12,118 . 70 | 1 # & A H
g = e o o 3 o G ARE B | .
25. 9.24~26. 4. 5 1,012 | 54 29,383 | 00 28,207 | 68
" 26. 4. 5~26. 5. 9 171 | 50 5,365 | 00 5,150 | 40 | S HUTIGIES BHR LT b O
z HE : . > T EE 1] 4 o o L3
%. 5. 9~27. 9.15 810 | 10 - 20,655 | 84 ﬁkgj_;f‘f“fﬁ 27. 9. 15 S2DHERER
\ : ' . i
27. 9.15~28.11.15 2,939 : 08 87,228 ' 00 74,880 : 87
(GE) _RERONEARER LIEOEEEDb L, ZOROBERRIC XV TIECEIEA LI D b5 Y TATHERATEOE TR,
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T ORISR GIESMW) O h T 5, Eick
% LThnlY 600~650 IR, fEERAIE 350 RERILL 1o
HMTEHZ LD TWBMN, “r o bDiEfEL IO
HHIROL T4 E, BB RS b L b1
DITIXINDORFRR 2 TR HA L,

() FZ37o—7

N7 7Y — 7 OFRIFEHF L9 (FEHSMH) O b
T, MMHIEOEE, JEMEE, ARk E D, FEFE
ThIOhigdZ L {FEELENTE N5, F1-IE
27429 LD O HE L HERLZ 7 L TW 50
(LT LFIDO S O L MEN R B0 Th 5 . KET A
Rl E k> THLE T % 25,

B 0%y Eou G
m A ) [ 1,000 h 3,000 h
#w oEl + & 30,000 m3 90,000 m?
ThbH,

SR — 7T EEBE LA L b o2Vl XH
5 D TIRERINCTHAM: 233 #EE2 S H b T 48T
55

(6) = =
AREDO—IIIE T T » PV VXA S, fho—Hziz~
V7 VARXRA T OMBIMER X, BEIE B
82015 c Uit L, Rug kR T i S ek
UMrnc 2 b 7oz, WEE 7V —=F A D N— X (T
T7 7 9 bV EOIIC DR & 7eo7s, T SEsS
FITBOROHEY ThHD, S L7F 9 b v FEAL7%
KRV —=F A HX—x 2md) [T\, ks
FESE) o (i Al SEsac v bl - & 30,000~70,000 m3
DIFHFEETH DO, HL77;B F&A4 7T, =
— 7 DR, ), EREEOZUNREO TN B LK
k$%lkﬁﬁﬁ—ﬁ®@@ﬁmwhi&%&v#%i
NICHENRETE D, BFATETF/ICE i zo
#B7 4 7 —E2FERH L o34+ & 300,000m3
WL, 77 9 bV FEAFOEEICH LT 4~10 £
DHEE LW EAE 2D T\ B, FIER Y —=F A H <~
Xh T DH74 7 —HEH IR TV 5

(7) x |/ =
KEAIFENEROE D T, L OHAHRIICHK D 242N
bbb T\ 5, FERANCIIIRD X 5 AT,

(AN A = L DR 1,800~2,000 h

WOE 4 Bl 40,000~45,000 m3
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Table 20. Life of Main Rope

2y ﬁfﬁ%fﬁrﬁmﬁﬁ

(m3)

~imn

No. 2 40¢ (19X7)c¢/L ~nv 212 BS 120t

(1)| 25. 9.24~25. 5.15

1,220 : 54 | 34,368 ; 68 ]/Lw\wﬁ
2,732 1 04 | 72,789 : 01 fi‘}%?:f F e

(2)| 26. 5.15~26. 7.21

No. 1 44¢ FL(TXTD+6X(4+12+9)J¢/L BS 120t

| :
(1)| 25. 8. 2~28. 6.24 | 5,604 | 17

|

|
COFANZ >~

141, 304 40 F 1A 3

£ 21 £ ¥ 7 S v — 7 fEHESEE
Table 21. Life of Drag Rope

260 (6x19) Z

, ~ T a7 B
290 fF B M ]-@FH[EFHE 1T ST

~h ' mn _ (m3)

W

- : 2 = O EIER
1 25. 8. 2~2€. 5.16 1,924 : 49 | 53, 822 E 40 B4 LT 5

5| 26. 5.16~27.11. 5| 1,919 : 56 | 40,781 | 72 u

B | 27.11. 5~26. 5.13 | 1,343 | 55 | 36,094 | 08 | "7 > FEH

2

95. 9.24~25.11.30 285 | 47 | 10,411 | 29

aif

25.11.30~28. 4. 9 | 2,616 | 03 | 47,080 | 80 “{gﬁﬁ"ﬁﬁ*ﬁ%ﬁ

N AT FEH
B | 28. 4. 9~28. 9. 1| 1,370 i 53 | 36,915 | 21 [rﬂ):}f’ﬁ

(GE) 1. FEIAYRERBLCHEERLE: bORBALTE S,
2. 2FBBINDu —FRFryary7aY riBReRALEE
FEE LR LURER®RLIS .,

2 £ Fyvave-THEBERE
Table 22. Life of Tension Rope

- . SRR | SR M 12
B9 & B om M o | W =
L I h imaf -
1 N ; o | CORMEERSE
-y 25. 8. 2~26. 7. 0 2,279 05 58,307 52 SN
pe | 26. 7. 9~27.11.24 1,778 | 11 | 41,390 : 50 ”
2 N § o1 | CoOmEmRE
4 25. 9.24~27. 9.28 | 2,086 | 10 56,252 | 64 L PIIET
g 27.9.28~28. 5. 6 1,108 : 43 25,990 . 09 %
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(8) X T B 1%
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B EHER T 52, T ERERc b ER IR
HRE O TEFOBSILHAME I —E LA ET 24D
EBLNBNABCHFH Licw —7 (6X37) I\ Tk

A T 1 P 1,800~20,000 h
T =1/ N S = S 40,000~45,000 m?
Th%

m——y " pa—



ﬁJxT{'ﬁHH%rIiRFH}; L,fm&rvr—:—ﬂexﬁ«r—ﬂa);%,pquou T

(VII) ‘e =F [C D2 W T

RPN R L Ha i A L, BRER ARSI
2 e RS XD EDTC, FOEEHIVEILT
R B oy, SE DB, Fiieh D UERE:
LI REE L CEE LTHI W ICHT 202 OME
e LTo VCthd TRITINC RS 2 L1895

Lﬁﬂxdﬁ?m%mfﬂi%ﬁéﬂﬁ&5ﬁﬂﬁﬁwﬁ&m
S AUCHRE LT, FRREET BAERHC T TR
FALZEHBLTPL N TDOEECTHHD, THUIX
ATHEOZT LA TEEEDABRZDOB L E ZAHICEWT
el e 2 &G, L2 T nEH DD
AL i3 5 b Ao e 2 fE ) Bf(E LT
S ZANBEThHD, ABICKWTER LI &2k
TEHD o

(1) BHREFLOLEBZ

(A)  BEPREPILE OSBRI R Lo, CTOH
ZHIUTBOTALETFBLNAHELT &< THDT
13 L, BRI 7o 23 E R CHEINICTFANR
TAHZLLEBEITAHZ &,

(B) ERHEOEHIHEPRAER A LT 5 LI CHSE
foo & Ch B HEEREHIRMARZ LTHOT
RN O, EMEIICELEL &,

(C) £HiAEN P OBEFITHETANR, EHEEY
HUBICEEELDAH I &,

(2) # B ¥ f&

BUC PR TFAN L2 TH SR & A BT Tl o
PR C X o g H OfeTH, FEETOTATS S
COHEFAXE L CTREOMESIND S,

(A) HABCHHEELERTHE TS

(B) %G % 30 ﬁ* T ABERefH] & L T« = OB
Yz YRS T X HIKNHE
@%Of%ﬁh%L®@;k<iéo

(C) ﬁ%ﬂﬁLﬁ®%Lba%mé%V“ﬁﬁﬁ%

5 16~20 450 FA, fRImRHR 25T 5 2 &o

(D) mhfﬁ%ﬁ&ﬁw:%mfamwﬁ5u 15~20 43
FEEE O TIMT- AR 2 32T 5

(3) # B ¥ 1&

1 H IR T A Lo s C b % il o bl

PN O RBRT AR L X LY
%%70:ﬂumaﬂﬁ®ﬁ%@30%@ﬁm%ﬂmL
T—HBNCESRCfTE b2 < BHE L TEBT
5. GBS LR DB % RElE,

HigH... v A vFHRFR
AfH.... <A IR G vy a vI ey 72 %aTs)
KBH....F V¥, V—F¥—7,»~% 9 PR

HT EMEOE LG

1107

AREH. ... &T— %, BxUmER
AWEH....7 — AR
SHRH. ... &V A Y ~BFRNE, vA Y2 o 7B
+IREA ... R ERESR, SNTACEREA TR

Thd
(4) T Do EHE

=3 A B = — X o Bz BAGREERR & FRERIC
THEBE T, WA T4 1 BT OBERELDLHZ ENEE
L\, F UC Rate i S Rt & D REIICEE S
T4 LCifE L b rofs, BEFACHEmMEIA:
(SR O BRI UL R, ST bR L Do

(A) B TES LAY LR OB, Fimahom
THDW AL TR LT died & 900 TRE 4
1 [ o bk, BEGRBAROMERL R ORI FR
H1LHbH,

(B) B hEERS (A =vT, ¥v—7, &)
O BN 245 A 1 BEECHE L, TOREER
PUELESZ L, SHITHTRBOREDOIETS
Ao

(C)
HOLMRDT L ET AL,
5.

(a)

BLGhBERE RS BT AOR D YD NS
kR, FARTIH LD

R 1 e e — 2, FEHEDOT A X,
AFFAYL, FYorXF7AMEERL, TORKE
MEtRie sz,

(b) AFFCHEESEOMBTAZILI LS,

(c) 10 Affics e — &, B 7 7 vF AL
FTHELELEEFA N E LI LDD

(d) A 1E O,C,B oA Akifh, Hifiv v FO
FALXERET 5,

(e) 2P4Rc 1k e — %, FEBOSHBTAxE
3%

(C) DAIET S & LU Ol ], AREEIREE 2 1A
USEfRicFEle & L O LTﬁk?EE%ﬁOT%
L EMNBETHD

UL@atukiﬁAiﬁm’M%m&bﬁu&%ﬁ

TR DB ST IR OFER 5 & & A LFREINIC

FHER BN L X 2 %L, Tl s ETHEE L C

Y ChAD, BEARIMEICAES D OTINN

BT 2B E L TP Ts b is:,

(VIII]) 5 =

ﬂV*i#Kﬁ&~ﬂ®%%i%®@ﬁum,m@m
S, HERESE X DN EI 5 LD ThHBD, Ak
e i, BEmMIHRCER IR A 7 —=F A%
R—Z2OEELHLDOFE NHELLEDOTHD

et S s



1108 7 Fn 29 4E 7 H H AL

2L R FH36E BT E

=i

BN BT 7 p A 2 Lo 2 72 RV
(1) AUEPASAEOREENIE Lot o &
(2) GRAFEMEMCEm X2 &,
(3) FEBLMEHIFHEN B IR T, k< F0EHK
BB L, XD X IRSFEENE IR L.
(4) (HAIE &8RN X < L CsFek s 8%
Lo & #
(5T EMN DL D
SRIETHRENC 2 b7 2 BB EE XAt i
bl 75 B O BAPE R T oM S AL BES E o Bs e B O%I 44

R B ¥ F ¢ # F

TS SM, ArEE ad T OB D S 1 ig
FEOBEHFEL, O HHMEH O MLHE D H x DFEF
ISEEREORTMH &, FEMTELECh-2T, 7O
REACOICLEEFIAB L BAZTCH L, EKEsb
X HDRETHD, ABIE=RoOTHHE LA
AT SN T BEDTIEL A~ "R~ A E2ERHL, 434
HICh LT EMPCELLEHELEL, boT—BLE
HERORLZZET 55D LEUTCEDLEL 2 L HILE
A TCEXD A,

RIEBE N EBRAIBRFFROBRHHELVOEAYE (£D 1)

X Bl

¥5 FF| 205685 @ % b 4 m

" 205688 A B T Kk R M M E S EE HUTH { (RS I e

N T 3 Bl | K Y EEEFEHH

v | B s T8 : W 1 AR | 29. 5. 17
|

r

OB |

i 205002 ok K v 7 OB RBERT BETY FE T OHAE "

Fo: SRR -
e 5 o . = s £ 1 ” Jl .Lt"i‘
" 205705 = ¥ R R v v . v r 5 ., F |faqejf,13}j:{m A o
|
" 200687 A EiAEXw vy o, b A E |}llﬂ%‘j‘ T3 | # E M I
I 205700 i il 573 fag = L = i S S O =+ I
_ I S
" 205703 | 7~ ot =y ME b~ | s B n T o "
i 05704 f 5 B M X . b oo @ B | JIET | {gi _— 2
I 205699 4L @ M H & 45 W ¥ B | & HE T {%ﬁé E = % '
I 205701 S 7 H il S | ZETE | 8 B OFE & "
z 205686 B\ v X o B OR OE B FABETHE N B A = "
=l 7 S = B . e ] = o a BE] ll%_ll.iT ﬁ#k
- 205689 ﬁ-@@%}jﬁ*’f YAARERFHZYY 7Y | mprgiln B B 2 "
et . g Loy ®
v e @k om w0 om mmTw (B E A F L
I 205698 15 - ik | horgERR | # B OB F | 29. 5. 17
¥ FF | 205848 | ¥ (K | shaRBRZERT | H K % i | 29.5. 21
FINFSE | 413815 @ B % O M M W B HLTH| & B % | 20517
i

(38 EAIEL)

y





