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125 1 229 ” 20.0 107.2 201.0 415.9 486.7
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=5 1 210 73.8 |  20.1 57.6 184. 4 335.9 406.7
2 183 " ] " 50.3 214.1 358.2 428.9
75 1 202 R 76.0 177. 4 346.3 417.0
24 ‘ 2 175 " 66.0 204.7 363.5 434.2
' g0 1 198 ” 17.6 81.4 174.2 |, 346.9 417.6
[ 2 172 ” 70.4 | 200.4 | 362.2 432.9
I 1 196 " 18.4 91.9 172.2 356.3 427.0
i 2 170 79.4 197.8 369.3 440, 1
[ 1 187 76.2 20. 1 51.3 164. 1 311.7 382.4
| 2 163 ” " . 44.6 190.0 330.9 401,7
. 75 : 177 z 19.1 ! 66.6 155. 4 317.3 388.0
% 2 153 " »  37.5 178.4 331.2 £02.0
%0 1 173 ” 17.6 7.1 152.2 317.1 387.8
2 149 “ vl 6.2 174, 329.1 399,9
125 R 171 18.4 80.1 150.2 325.0.| 395.7
2 147 ” " 68.8 171.5 335.0 405.7
. 1 179 82.8 20.9 49.1 157.1 309.8 380.6
2 156 " " 42.8 182.1 328.6 399.3
75 1 167 19.8 62.7 146.3 3i1.6 382, 4
28 2 143 ” ” 54.1 147.7 324.5 395. 2
% 1 163 18,3 66.7 142.8 310.5 381.3
2 140 " 57.3 163.1 321.4 392, 2
125 1 160 o 19,1 75.7 140.7 317.7 388,5
2 138 v ” 64.3 | 160.3 326.6 | 397.4
55 1 174 | 85.6 | 2l.2 47.8  153.0 307.7 378.4
2 150 ” ” 41.1 174.9 322.8 393.6
75 1 | 159 | ” 20.2 59.6 139. 1 304.5 375.2
% 2 124 ” 50. 4 156. 4 312.6 383.3
% 1 153 " 18.6 62.7 134.3 301.2 371.9
2 129 p P 52.7 150.0 306.8 377.5
125 1 151 v 19.5 70.5 132.2 307.8 378.5
2 120 | ” 59,1 147.2 , 311.9 382.0
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(mm) | (PS) . (A) '+ (H) Jim GFim) [@/1)) CHED Gin (D
3 221 67.0 . 18.5 60.5 352.2 498, 2 539.5
55 4 ” noo ” P 431.4 577.5 618.8
5 o a ” ” 510.6 656, 7 698.0
3 214 » . 17.6 80.7 342. 4 507.7 548.9
75 4 o 2 1 ” 419.4 584.7 626.0
22 s P o ! " ” 496, 4 661,8 703.0
\ 3 211 ” 16.2 86.6 | 337.1 506.9 548, 1
P90 | 4 0 ” " v . 413.0 582.8 624.0
| 5 " v " + | ass.8 658.6 | 699.9
] 3 210 ” 17.0 98.4 335.2 517.5 558.8
125 | 4 ” ” " v 1 410.6 592.9 634.2
l 5 ~ v " v | 668.3 668. 3 709.6
3 | 209 74.0 | 20,1 57.4 , 334.0 485.6 526.9
55 4 ) " noo P # i 560.8 560. 8 602.0
5 ” v " v | 484.3 635.9 677.2
3 201 ” 19.2 . 75.7 321.1 490.0 531.3
75 4 " ” P ” 393.4 562, 3 603.5
24 5 ” ” o ” 465.7 634.5 675.8
- 3 | 198 ” 18.9 81.0 315.3 488.0 530.6
90 4 ” ” " ” 386.3 558.9 601,5
5 " ” ,, o 457.2 629.9 672.5
3 195 ” 17.2 91.5 311.7 494.3 535.2
125 4 ” ” ” ” 381.8 564.4 600.2
5 o " o ” 451.9 634.6 671.1
3 173 72.1 19.0 47.4 275.8 414.3° 1 455.6
55 4 172 " ” 47.2 336. 4 474,7 516.2
5 ” v P P 398. 2 536.5 i 538.0
3 164 ” 8.1 | 61.5 261.1 @ 412.8 4541
75 4 163 ” w1 61,2 318.1 ] 469, 2 510.7
% 5 " % a " 376.5 527.8 569. 1
3 160 " 16.6 66.0 255.7 | 410.1 249.4
90 4 159 " ” 65.3 311.3 465.3 504.6
S5 ” ” ” ” 368.5 J 522.5 561.8
3 158 17.4 17.4 74,1 252.4  416.0 457.3
125 4 157 " P 73.5 307. 1 470.2 511.5
5 " % " ” 363.5 526.6 567.9
3 150 70.0 17.6 41.2 240.1 368.9 410.2
55 4 146 ” ” 40.2  285.0 412.7 453.9
5 ” ” v ! ” 337.3 465.0 506, 2
3 140 ” 16.8 52.7 223.7 363.2 404,5
75 4 135 ” " 50.9 264.7 402.4 443,7
28 5 y ” ” «/ 313.3 450, 9 492,3
3 136 .,, 15. 4 56. 1 218.4 360.0 401.2
90 4 132 ” ” 54.1 258.1 ' 397.7 438.9
5 ” ' v " 305.4 | 445.0 486.2
3 135 ” 16.2 63.2 215.3 ‘ 364.7 | 406.0
125 4 130 " P €0.9 254.3 401.3 442.6
5 ” ” ” ” 300.8 | 447.9 | 489.2
3 152 78.6 19.5 41.6 242.1 381.8 4231
55 4 146 " P 40.2 286.5 424.7 466.0
5 ” " ” 40. 1 388.7 476.9 518, 2
3 138 ” 18.5 51.7 219.3 367.6 408.9
75 4 132 " P 49.7 258.3 404.6 445.9
30 5 o ” o 19.6 305.0 451.2 |, 492.5
3 133 ,, il.l 54.3 211.4 360.8 399.6
90 4 127 " " 52.1 248.5 395.8 4121
5 ” ” % 52.0 293.3 440, 4 456.7
3 | 131 ! " 17.8 61.1 208. 1 365.6 406.9
125 4 125 | " « | 38,5 244.3 399.2 440.5
s oo % # 1 583 288. 2 443.0 484.2
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A Study of the Optimization of the Felling, Bucking and Logging System (1)

Shigeo Waranasg, Akira Sairai, Takamichi Tsuvn, Masaaki Kuwasara,

Jun-ichi Sursata, Minoru Uepa, Shozaburd Waranase and Kunihiko Isui:
Summary

This study aims at optimizing the logging system using a yarder as the central device.
In this system, it is necessary to take the process from felling to transporting bucked logs to
road side into consideration.

In Chapter 2, past researches of logging prior to this investigation were discussed. While
making clear the special qualities of logging system, it was found that there had been many
inadequacies and things needing improvement.

In Chapter 3, the optimization techniques to be used in this system were discussed. The
LP method, in which form the system should be arranged to decide the optimum value easily,
is impossible to use, and DP method is able to be partially introduced ; use of this method may
be decided after the general program of optimization is carried into effect in some examples.
It was estimated, however, that the method of Steepest Descent which is most available in
optimization is able to be applied to decide optimum of one variable in turn.

In Chapter 4, the system to be investigated was discussed definitely, where we decided the
Pay-Off function to be Total-Cost in principle. .

The items that go to make up the Total-Cost were enumerated, and how the methods are
calculated were stated definitely.

In Chapter 5, the estimation of operational time was discussed. The work system of
varding which was practiced in groups generally was decided as it was, and the construction
of work cycle time was made. The work days are counted with regard to the actual work
hours, allowance hour and rest hour of a day. The work method adopted in this study was
decided reasonably by the investigation data and the standard of safety. The method of
stochastic estimation of loading logs number of a yarding cycle which was used in calculation
of total cycle number of yarding was clarified.
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In Chapter 6, the calculation of labour-quantity was made. The work of each process was
divided into several unit works, and the factors by which the labour-quantity of each unit
work was calculated were discussed and decided definitely.

The functional relations between the labour-quantity and factors were identified by theo-
retical methods and by the regression analysis method. All works used in the system of this
study were identified as their labour-quantity.

In Chapter 7, the special qualities of machines and appliances used in yarding were described.

The points of calculation of cableway were stated first, and after the design of cableway
was determined, the special qualities of the system were discussed fully. In this discussion,
the driving time of yarder was calculated mainly, and for this calculation the cycle of yarding
was divided into several phases, and after that, engine capacity, brake capacity, cable load,
restrictions of driving skill and the standard of safety were considered in every phase.

In Chapter 8, the programming of decision of optimum system was completed. The details
were stated first, which were insufficiently described in previous chapters.

The calculation method of optimization is finding out the minimum cost in various values
calculated by assorted variables ; varding process, skyline diameter, engine capacity of varder,
and number of workmen. It was affirmed that the decision of cableway system---Tyler system
or Falling-block system---was made on the geometrical data of working place after selection of
cableway diameter.

The flow chart of program was stated definitely. The program is written in FORTRAN
language.

In Chapter 9, the way of checking the data necessary for actual optimum calculation was
described. The data to be checked at the working places are those of topography and all trees.
In this chapter the details of all data used in this program were shown in tables, and so they
can be used in every district when changes become necessary.

As described, the optimization technique was discussed in logging system, but one more
step is desirable so that the optimization can be introduced into a larger system ; in this
system the cost of landing (stage for bucking and loading to truck) transporting by truck
etc. should be considered.

It is also necessary to make this program practical of use by carrying it into effect in
several examples.
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STEST HARP

C

1011

2011

1021

1023

1015

2017

1017

11

OPTIMIZATION OF FOREST SYSTEM
DIMENSION ITHOSHA (10), NSHOK (10), CSDA(5), CSHA(5), NBASA (10), WSA(5)
2, PSNA(5), PSA(5), CYDA(5), CGBA(5), DSKA(5), SSKA(5), QSKA(5), CSKA(5)
3, DLFA(5), SLFA(5), QLFA(5), CLFA(5), DHBA(5), SHBA(5), QHBA(5), CHBA(5)
4, CHC(5), CHD(5), NJUS(5), CVCA(5), CVDA(5), CVHA(5), CSCA(5), YGSHA(10)
5, B(30), BE(20), BNHA(9), BNOHA(2), BNZA(9), BNOZA(2). BNKA(10)
COMMON MSH, ASHA(10), KESHA (10), XSHA (10), YSHA(10), ZSHA(10), MEN,
1, XMENSA(2), XMENGA (2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5.11), MKA
110, 5,11)

2, RTA(10,5,11). RKJD(5, 11), RTID(5, 11), SWA(10), FKA(7), SW, AT
READ(S5,1011) (NBASA(I),1=1.32)

FORMAT (16A5)

WRITE(S, 2011) (NBASA(L), 1=1.32)

FORMAT(1H1, 10X, 16A5//10X, 16A5)

READC5, 1013) KAS

READ(5, 1013) MJUS

MJUSH=M]JUS

READ(5,1021) (CVCA(L), CVDA(D), CVHA(I), 1=1, MJUS)

FORMAT (3F10. 5)

READ(5, 1021) (CSCA(L), CSDA(), CSHA(), 1=1, MJUS)

READ(5,1023) (WSA(D), 1=1, MJUS)

FORMAT (F10.5)

READ(5,1023) (TLA(D, =1, MJUS)

READ(5,1015) XUE, YUE, ZUE, XSITA, YSITA, ZSITA, XBAN, YBAN, ZBAN
FORMAT (3F10.2)

READ(5, 1015) SBL

READ(5.1013) MSH

FORMAT (1Ho, 10X, SHSHAMEN =, 15)

$=0.0"

DO 11 ISH=1, MSH

READ(5, 1017) XSHA(ISH), YSHA(ISH), ZSHA(ISH), KESHA(ISH), IHOSHA (ISH)
1, ASHA(ISH), YGSHA (ISH), NSHOK (ISH)

FORMAT (3F10. 2, 215, 2F10.2, 15)

S=S+ASHA(ISH)

CONTINUE

AT=S

READ(5,1013) MEN

DO 5 I=1, MEN

READ(5,1013) K, L

XMENSA (I) = XSHA (K)

XMENGA () =XSHA(L)

CONTINUE

SPAN=XUE—XSITA

TRSK = (ZUE—-ZSITA) /SPAN

RKS=ATAN(TRSK)

SRSK =SIN(RSK)

CRSK =COS(RSK)

SERSK=1.0/CRSK

SKL=SPAN#*SERSK

CALL  RYUBOK(CHD, CHC, CSCA, CSDA, CSHA, CVCA, CVDA, CVHA, MKSA
1, WSA, SVKI)

STOP

END

3SRYUBK HARP DECK

SUBROUTINE RYUBOK (CHD, CHC, CSCA, CSDA, CSHA, CVCA, CVDA, CVHA
1, MKSA, WSA, SVKI)

DIMENSION CHC(5), CHD(5), CVCA (5), CVDA(5), CVHA (5), CSCA (5), MKSA (10)
1, IDA(16), THA(16), MWKA(25), CSDA(5), CSHA(5), MKI(10,5), RTAD(22)
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17
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34

38
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2, MKAD(15), RWTA(22), SXA(5), SYA(5), SSXA(5), SSYA(5), SXYA(5)
3, IDR(50), IHR(50), INR(50), WSA(5)

COMMON MSH, ASHA(10), KESHA (10), XSHA (10), YSHA(10), ZSHA (10), MEN,
1IXMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5,11),
1MKA (10, 5,11)
2, RTA(10,5,11), RKJD(5,11). RTID(5,11), SWA(10), FKA(7), SW, AT
YOMIKOMI 3, KEISAN 1

FORMAT (1615)

SW=0,0

SVKI=0

CONTINUE

DO 27 IW=1,25

MWEKA(IW)=0.0

DO 29 IW=1,21

RWTA(IW)=0.0

DO 30 1=1, MJUSH

SXA(1)=0.0

SYA(D)=0.0

SSXA()=0.0

SSYA(1)=0.0

SXYA()=0.0

CONTINCE

READ(5, 1013)MD

DO 51 ISH=1, MSH

READ(5,1013) JSHA

SWAI=0.0

MKS=0

DO 15 1JUS=1, MJUSH

WRITE(6,2041) 1SH, 1JUS,(ID, ID=1,11)
FORMAT(1H0, 5X, 6HSHAMEN, 15, 5X, SHJUSHU, I5//5X, 11110)
DO 23 ID=1,11

RTAD(ID)=0.0

MKAD (ID)=0

WS=WSAJUS)

CSC=CSCA(IJUS)

CSD=CSDA(IJUS)

CSH=CSHAIJUS)

TL=TLAIJUS)

READ(5,1013) JUSH, MKI(ISH, 1JUS)

MK =MKI(ISH, I1JUS)

IF(MK) 15, 15,17

CONTINUE

MKS=MKS+MK

READ(5,1033) (IDR(J), [HR(J), INR(]), J=1, MD)
FORMAT(8(I3, I3, 14))

DO 31 IRD=1, MD

ND=INR(IRD)

D=IDR(IRD)
H=IHR(IRD)

DN=ND

ID=IFIX(D+0.1)/10+1

[F(ND. LE. 0) GO TO 31

MKAD (ID)=MKAD (ID)+ND
VK=FVK(CVCA(IJUS), CVDA(IJUS), CVHA(1JUS), D, H)
WK =VK=*1000. 0xWS

SVKI=SVKI+ VK+DN

SWAI=SWAI4+WK+DN

KW=WK

IW=KW/200+1

IF(IW —25) 37,37,38

IW=25
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37 MWEKA(IW)=MWKA({IW)+ND

C TAMA
RTM=H/TL
MTA=RTM
IF(MTA. LE. 0) GO TO 42
DO 41 ITA=1, MTA
HX=TL«FLOAT({ITA)
DS=FDS(CSC, CSD, CSH, D, HX)
WT=DSx+2+TL+WSx0, 1
LT=WT
IW=LT/100+1
IF(IW —21) 43,43, 45
45 IW=21
43 RWTA(W)=RWTA(UW)+DN
ID=IFIX(DS)/10+1
RTAD(ID)=RTAD(ID)+-DN
41 CONTINUE
42 CONTINUE
ETA=RTM-FLOAT(MTA)
IF(ETA—-0.1) 47,47, 49
49 HX=TL«xRTM
DS=FDS(CSC, CSD, CSH, D, HX)
IF (DS—5.0) 47, 47, 40
40 WT=DS#+2+TL+ETA*WS%0.1
LT=WT
IW=LT/100+1
RWTA(IW)=RWTA(W)+ETA+*DN
ID=IFIX(DS)/10+1
RTAD(ID)=RTAD(ID) +DN
47 CONTINUE
Y=D/SQRT(H—-1.2)
X=D
SXAIJUS)=SXA{JUS) +X+DN
SSXA(IJUS) =SSXA(IJUS) + X#x24«DN
SYA(IJUS)=SYA(IJUS) + Y«DN
SSYAIJUS) =SSYAIJUS) + Y#+2xDN
SXYAJUS) =SXYA(JUS) + X*Y*DN
31 CONTINUE
DO 32 ID=1,11
MEKA(SH, IJUS, ID)=MKAD(ID)
RTA(SH, IJUS, ID)=RTAD(D)
32 CONTINUE
WRITE(S, 2043) (MKAD(D), ID=1,11), (RTAD(ID), ID=1, 11)
2043 FORMAT(H , 5X, 11110/5X, 11F10.1)
15 CONTINUE
SWA(ISH) =SWAI
SW=SW+SWAI
MKSA (ISH) =MKS
WRITE(S, 2021) (1JUS, MKI(ISH, 1JUS), IJUS=1, MJUSH)
2021 FORMAT(1H0, 15X, 8HJUSHU NO, I5, 5X, THHONSU =, I5)
WRITEC(S6, 2023) SWAI
2023 FORMAT(1HO, 15X, 1I9HSHAMEN NO SOJURYO =, F10.1)
51 CONTINUE
DO 61 1=1, MJUSH
NS=0
DO 63 ISH=1, MSH
63 NS=NS+MKI(ISH, 1)
RNS=NS
BNS=1.0/RNS
XB=SXA(I)*xBNS
YB=SYA(D*BNS
XX =S8SXA () —XB*x2«RNS
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XY =SXYA(I) —XB«+YB*RNS

CHD() =XY /XX

CHC(I)=YB-XY/XX+XB

FORMAT(1H0, 10X, 15HJUSHUBETSU DATA /15X, 22HJUSHU HONSHU D(HE-
1KIN), 30H H(HEKIN) JUKO KYOKUSEN KESU)
WRITE(6, 2030)

FORMAT(1HO, 13X, 217, 4F10.3)
H=1.2+(D/(CHD(D)*D-+CHC(I)))#+2

D=XB

WRITE(6, 2031) 1, NS, D, H, CHD(I), CHC(I) :
FORMAT(1HO, 15X, 4HHEIKINTEKINAKI//20X, 20H D H)
WRITE(6, 2033)

DO 65 ID=1, 11

D=1D*10-35

H=1.2+ (D! (CHD()#D+ CHC(I)))+2

HA(I, ID)=H

FORMAT(H , 20X, 2F10.1)

WRITE(S, 2035) D, H

CONTINUE

CONTINUE

DO 71 1JUS=1, MJUSII

DO 71 ID=1,11

IK=0.0

ST=0.0

DO 73 I1SH=1, MSH

IK=IK+MKA(SH, 1JUS, ID)

ST=ST+RTA(ISH, 1JUS, 1D)

RKJD(IJUS, ID)=IK

RTIDCJUS, ID)=ST

CONTINUE

WRITE(7, 3001) (MWKA(D, 1=1,22)

WRITE(7, 3002) (RWTA(D, 1=1,21)

WRITE(7, 3001) ((MKA(, J, K), K=1,11), J=1, MJUSH), I=1, MSH)
WRITE(7, 3002) (((RTA(, J, K), K=1,11), J=1, MJUSH).I=1, MSH)
WRITE(7, 3002) ((RKJD{J, K), K=1,11), J=1, MJUSH)
WRITE(7, 3002) ((RTJD(J, K), K=1,11), ] =1, MJUSH)
WRITE(7, 3004) ((HA(J, K), K=1,11), J=1, MJUSH)
WRITE(7, 3001) (MKSA(D), 1=1, MSH)

WRITE(7, 3005) (SWA(I), I=1, MSH)

WRITE(7, 3007) SW, SVKI

FORMAT (1117)

FORMAT(11F7. 0)

FORMAT(11F7. 1)

FORMAT (10FS. 0)

FORMAT (2F20. 0)

RETURN

END

$SFDS HARP DECK

P=CSH+ALOG (HX)

FUNCTION FDS(CSC, CSD, CSH, D, HX)
DS = (CSC+CSDD)+EXP(P)

FDS=D-DS

RETURN

END

3SFVK HARP DECK

FUNCTION FVK(CVC, CVD, CVH, D, H)

ALV =2.303+CVC~CVD+*ALOG(D) + CVH*ALOG (H)
V=EXP(ALV)

FVK=V

RETURN

END
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S DATA
SAITEKIKA KESAN JIGYOCHI
NAGANO-KEN AGEMATSU 189 RINPAN

10
26
42
58
74

10
26
42
58
74

10
26
42
58
74

10
26
42
58
74

2
2
HINOKI
—4.4
—4.3
0.22
0.22
0.94
0.77
5.0
4.8
735.0
0.C
125.0
0.05
10
10.0
20.0
125.0
125.0
240.0
240.0
370.0
370.0
520.0
5C0.0
2
11 9
2 10
36
1
1 271
6 1
18 8
23 22
25 4
25 1
2 62
6 0
18 2
23 4
25 2
25 0
2
I 139
6 1
18 4
23 11
25 2
25 0
2 33
6 0
18 1
23 2
25 1
25 0

12
28
44
60
76

12
28
44
60
76

12
28
44
60
76

12
28
44
60
76

SAWARA
1.92
1.9
0.0044
0.0044
0.0
0.0
0.0
35.0
15.0
30.0
20.0
65.0
40.0
65.0
40.0
75.0
20.0
7 114 8
18 9 30 19
24 18 46 24
25 26225
26 078 27
7 014 8
18 3 30 19
24 3 46 24
25 162 25
26 078 26
7 014 8
18 4 30 19
24 9 46 24
25 26225
26 0 78 27
7 014 8
18 1 30 19
24 246 24
25 062 25
26 078 26
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3

1 230
0 6 112 7 114 8 116 10 21812 4 20 14 522 16 4 24 17 5
26 18 8 28 18 7 30 19 11 32 20 13 34 28 14 36 22 17 38 22 19 40 23 21
42 23 18 44 25 i5 46 24 14 48 24 11 50 24 10 52 24 8 54 24 7 56 25 4
58 25 3 60 25 262 25 1 64 25 165 25 1 68 25 170 25 07225 0
74 25 076 26 178 27 080 25 0

2 33
10 6 012 7 014 8 0 16 10 11812 120 14 2 22 16 12417 2
26 18 2 28 18 3 30 19 332 20 234 21 3 36 22 3 38 22 3 40 23 3
42 23 4 44 24 3 46 24 3 48 24 2 50 24 352 24 2 54 24 156 25 1
58 25 2 60 &0 162 25 164 25 166 25 0 68 25 070 25 07225 0
74 25 076 26 078 26 0 80 25 0

4

4 138
10 6 112 7 014 8 116 10 L1812 1 20 14 32216 324 17 3
26 18 4 28 18 530 19 7 32 20 8 34 2! 9 36 22 11 38 22 12 40 23 13
42 23 11 44 24 9 46 24 9 48 24 7 50 24 6 52 24 5 54 24 3 56 25 2
58 25 2 60 25 162 25 0 64 25 1 66 25 0 68 25 0 70 25 07225 9]
74 25 07626 078 27 0 80 25 0

2 35
0 6 01z 7 01¢ 8 0 16 10 018 12 120 14 22216 124 17 1
26 18 228 18 13019 23220 3 24 21 2 36 22 3 38 22 3 40 23 2
42 23 2 44 24 2 46 24 1 48 24 1 50 24 252 24 1 54 24 1 56 25 1
58 28 1 60 25 062 25 0 64 25 0 €6 25 0 68 25 070 25 07225 [0}
74 25 0 76 26 0 78 26 0 80 25 0

S

I 450
10 6 212 7 114 8 3 16 10 418 12 6 20 14 9 2216 824 17 10
26 18 13 28 18 16 30 19 2232 20 26 54 21 27 36 22 34 38 22 37 40 23 42
42 23 36 44 24 29 46 24 27 48 24 21 50 24 20 52 24 15 54 24 11 56 25 7
58 25 7 60 25 4 62 25 2 64 25 3 66 25 2 68 25 170 25 172 25 1
74 25 176 26 178 27 0 80 25 1

2 123
10 6 012 7 014 8 116 10 118 12 3 20 14 4 22 16 4 2417 4
26 18 5 2818 530 19 73220 7 34 21 6 36 22 8 38 22 94023 11
42 23 8 44 24 6 46 24 5 48 24 5 50 24 5 52 24 3 54 24 3 56 25 2
58 25 3 60 25 162 25 1 64 25 1 66 25 2 68 25 0 70 28 17225 1
74 25 176 26 078 26 0 8C 25 1

[

1 286
i0 6 112 7 114 8 P15 10 318 12 4 20 14 6 22 16 5 24 17 6
26 18 9 28 18 i0 30 19 13 32 20 16 3¢ 21 17 36 22 22 38 22 24 40 23 27
42 23 23 44 24 19 45 24 17 48 24 14 50 24 12 52 24 10 54 24 7 56 25 5
58 25 5 60 25 36225 1 64 25 1 66 25 1 68 25 170 28 172 28 1
74 25 076 26 078 27 0 80 25 0

2 &9
10 6 012 7 014 8 016 10 118 12 120 14 22216 224 17 2
26 18 3 28 18 3 30 19 4 32 20 4 34 21 4 36 22 5 38 22 5 40 23 S
42 23 5 44 24 4 46 24 3 48 24 5 50 24 352 24 2 54 24 2 56 25 1
58 25 2 60 25 162 25 1 64 25 1 66 25 0 68 25 0 70 25 07225 0
74 25 076 26 078 26 0 80 25 0

;

1 506
10 6 212 7 114 8 216 10 518 12 7 20 14 10 22 16 g 2417 11
26 18 15 28 18 18 30 19 25 32 20 29 34 21 30 36 22 3% 38 22 42 40 23 48
2 23 41 44 24 33 46 24 31 48 24 24 50 24 22 52 24 17 54 24 12 56 25 8
58 25 7 60 25 562 25 2 64 25 366 25 2 68 25 170 25 17225 1
74 25 176 26 173 27 0 80 25 0

2 133
10 6 0:2 7 014 8 11610 118 12 320 14 4 22 16 4 24 17 4
26 18 5 28 18 530 19 8 32 20 8 34 21 7 36 22 10 38 22 10 40 23 9
42 23 9 44 24 7 46 24 5 48 24 5 50 24 5 52 24 4 54 24 356 25 2
58 25 360 25 2 62 25 164 25 1 &6 25 1 68 25 170 25 17225 1
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fi&k 3. FAFIEARIHA

SAITEKIKA KESAN JIGYOCHI
NAGANO-KEN AGEMATSU 189 RINPAN
JUSHU 2 SHURUI

No. 1 HINOKI

No. 2 SAWARA

SUIKAHI=0. 050

SHAMEN=10

No. 1
ZAHYO (X, Y, 2D 10.00
KESHA 219 (DO)
MENSEKI 0.87 (HA)
SAIDAI YOKODORI 90.00 (M)
SHOKUSEI=2

No. 2
ZAHYO (X, Y, Z) 20.00
KESHA 2:9 (DO
MENSEKI 0.43 (HA)
SAIDAI YOKODORI 35.00 (M)
SHOKUSEI =2

No. 3
ZAHYO (X, Y, 2) 125.00
KESHA 30 (DO
MENSEKI 0.73 (HA)
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 4
ZAHYO (X, Y, Z) 125.00
KESHA 40 (DO)
MENSEKI 0.43 (HA}
SAIDAI YOKODORI 50.00 (M)
SHOKUSEI=2

No. 5
ZAHYO (X, Y, Z) 240.00
KESHA 30 {DO)
MENSEKI 1.45 {(HA)
SAIDAT YOKODORI 140.00 (M)
SHOKUSEI=2

No. 6
ZAHYO (X, Y, Z) 240, 00
KESHA 40 (DO)
MENSEKI 0.92 (HA)
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 7
ZAHYO (X, Y, 2) 370.00
KESHA 20 (DO)
MENSEKI 1.65 (HA)
SAIDAI YOKODORI 140.00 (M)
SHOKUSEI=2

No. 8
ZAHYO (X, Y, 2) 370.00
KEISHA 30 (DO)
MENSEKI 1.20 (HAY
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 9
ZAHYO (X, Y, 2) 520. 00
KEISHA 17 (DO)
MENSEKI 2.24 (HA)
SAIDAI YOKODORI 140.00 (M)

SHOKUSEI=2

HOIL

HOl

HOl

HOI

HO1

HOL

HOI

HOI

HOI

35.00
60 (DO)

15.00
150 (DO)

30.00
155 (DO)

20.00
30 (DO)

65.00
25 (DO)

40. 00
50 (DO)

65.00
60 (DOY

40. 00
40 (DO)

75.00
30 (DO)

50.00

30.00

20.00

0,00

50.0C0

50.00

100. 00

90.0C

120. 00

— 169 —
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No. 10
ZAHYO (X, Y, Z) 500. 00
KEISHA 17 (DO)
MENSEKI 0.56¢ (HA)
SAIDAI YOKODORI 75.00 (M)
SHOKUSEI=2
MEN 1 1 9
MEN 2 2 i0
SHAMEN 1 JUSHU 1
1 2 3 4
0 10 33 36

239.0 329.0 299.0 256.0
SHAMEN @ JUSHU 2

1 2 3 4
0 2 13 15
54.0 86.0 76.0 532.0

JUSHU NO 1 HONSU=271

JUSHU NO 2 HONSU=205
SHAMEN NO SOJURYO=463:77.8

SHAMEN 2 JUSHU 1
1 2 3 4
0 5 15 48
124,0 170.0 156.0 133.C
SHAMEN 2z JUSHU 2
1 2 3 4
0 1 5 13
30.0 43.0 42.0  28.0
JUSHU NO 1 HONSU=139
JUSHU NO 2 HONSU=106
SHAMEN NO SOJURYO=228563.9

SHAMEN 3 JUSHU 1

1 2 3 4
0 9 29 74
205.0 282,0 254,0 216.C
SHAMEN 3 JUSHU 2
1 2 3 4
0 2 10 15

44.0 71.0 61.0 45.0
JUSHU NO 1 HONSU=230
JUSHU NO 2 HONSU=164
SHAMEN NO SOJURYO=383822.2

SHAMEN 4 JUSHU 1
1

2 3 4
o] 4 18 47
127.0  171.0 154.0 13l1.0
SHAMEN 4 JUSHU 2
1 2 ¢ 4
0 1 6 13

31.0 45.0 43.0 28.0
JUSHUI NO 1 HONSU=138
JUSHU NO 2 HONSU=106
SHAMEN NO SOJURYO=222427.2

SHAMEN 5 JUSHU 1
1

2 3 4
0 1€ 56 146
400.CG  548.0 498.0 425.0
SHAMEN 5 JUSHU 2
1 2 3 4
0 4 22 3¢

103.0 154.0 145.0 104.0
JUSHU NO 1 HONSU=450
JUSHU NO 2 HONSU=356
SHAMEN NO SOJURYO=7823066. ¢

SHAMEN 6 JUSHU 1
1 2 3 4
[¢] 10 36 92
254,0 351.,0 316.0 272.0

SHAMEN 6 JUSHU 2
1 2 3 4
0 2 12 22

HOL

94

113.0

17
26,0

49
55.0

12.0

0
o~
Sl oo wu

(¥
%)
o

oDBu

O ww

T
QM

44,0

235 &

20.00
10 (DO)
& 7
37 g
21,0 6.0
5] 7
20 3
8.0 c.0
6 7
18 4
9.0 1.9
6 7
6 G
2.0 0.0
& 7
32 <]
15.0 3.0
B 7
8 3
7.0 0.0
o 7
18 z
7.0 0.0
& 7
6 G
2.0 0.0
é 7
60 12
32.0 9.0
& 7
15 4
14.0 5.0
6 7
39 7
20.0 4.0
6 7

10
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59.0 91.0 83.0 60.0 27.0
JUSHU NO 1 HONSU=286
JUSHU NO 2 HONSU=2130
SHAMEN NO SOJURYO=482529.1
SHAMEN 7 JUSHU :
1 2 3 4 5
0 18 63 165 177
452.0 620.0 561.0 480.0 201.0
SHAMEN 7 JUSHU 2
i 2 3 4 ¥
0 5 22 41 35
110.0  165.0 158.0 102.0 49.0
JUSHU NO ¢ HONSU =506
JUSHU NO 2 HONSU=393
SHAMEN NO SOJURYO=2865816.8
SHAMEN 8 JUSHU 1
1 2 3 4 5
0 13 45 120 130
329.0 450.C 4.1.0 352.0 149.0
SHAMEN 8 JUSHU 2
1 2 3 4 =
0 3 17 31 25
8:.0 123.0 115.0 78.0 36.0
JUSHU NO 1t HONSU=370
JUSHU NO 2 HONSU=288
SHAMEN NO SOJURYO=635618.3
SHAMEN 9 JUSHU 1
1 2 3 4 5
0 26 86 225 242
619.0 847.0 768.0 634.0 277.0
SHAMEN 9 JUSHU 2
1 2 3 4 ]
0 7/ 31 54 47
148,0 225.0 210.0 147.0 56.0
JUSHU NO 1 HONSU=693
JUSHU NO 2 HONSU=530
SHAMEN NO SOJURYO=1179603.0
SHAMEN 10 JUSHU 1
! 2 3 4 5
0 5 21 51 50
137.0 187.0 170.0 139.0 58.0
SHAMEN 10 JUSHU 2
1 2 3 4 5
0 2 i0 14 8
38.0 57.0 48.0 29.0 12.0
JUSHU NO 1 HONSU=151
JUSHU NO 2 HONSU=129
SHAMEN NO SOJURYO=244689.6
JUSHUBETU DATA
JUSHU HONSU D(HEKIN) HMHEKIN)
1 3234 39.158 28.535
HEIKINTEKINAKI
D H D
5.0 4.0 65.0
15.0 1.7 75.0
25,0 17,1 85.0
35.0 20.8 95.0
45.0 23.4 105.0
55.0 25.3
JUSHUBETU DATA
JUSHTU HONSU D(HEKIN) H(HEKIN)
2 4407 7.100 22.703
HEIKINTEKINAKI
D H D
5.0 214 65.0
15.0 22.3 75.0
25.0 22.5 85.0
35.0 22,6 93.0
45.0 22.6 105.0
55.0 22.6

(Mg s

8.0 0.0 0.0 0.0 0.0
6 7 8 9 10
65 13 4 0 (¢]
34.0 8.0 1.0 0.0 0.0
6 7 8 9 10
17 6 3 0 0
16.0 6.0 0.0 0.0 0.0
6 7 8 9 10
48 10 4 0 0
26.0 8.0 1.0 0.0 0.0
6 7 8 9 10
13 4 1 0 0
11.0 2.0 0.0 0.0 0.0
7 8 9 10
91 18 5 0 0
47.0 11.0 2.0 0.0 0.0
6 7 8 9 10
24 8 3 0 0
22,0 6.0 0 0.0 0.0
& 7 8 9 10
20 4 o] 0 0
9.0 0.0 0.0 0.0 0.0
6 7 8 9 10
6 1 0 0 0
3.0 0.0 0.0 0.0 0.0
JUKO KYOKUSEN KESU
0..64 2.163
H
26.8
28.0
29.0
29.8
30.5
JUKO KYOKUSEN  KESU
0.215 0.037
H
22.7
22,7
22.7
22.7
22.7
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172 245 327 397 294 572 412 303 244 229 358

129 79 35 62 55 38 19 20 17 8 9

4816. 2702, 2569, 1922, 1552. 1029. 897. 573. 367. 453. 182,
110. 91. 77, 41. 24, 27. 21. 13. 8. 19.

0 10 33 86 94 37 8 3 0 0 o]

0 2 13 19 17 10 3 4 0 0 0

o] 5 15 48 49 18 4 0 0 0 o]

0 ! 5 i3 8 6 9 o] 0 0 0

o] 9 29 7¢ 79 32 6 i 0 Q 0

0 2 10 15 15 8 o 6] 0 8] 0

0 4 18 47 49 18 2 0 0 6] 0

0 1 6 13 8 6 8] 0 o] 0 9]

0 15 56 146 158 80 12 4 1 0 0

0 4 22 36 35 16 4 3 0 0 0

0 10 36 92 100 39 7 2 0 ] 0

0 2 12 22 20 10 3 0 0 o] 0

6] 8 63 165 177 66 ] 4 0 0 c

0 S 22 41 35 17 6 3 0 0 0

0 13 45 120 130 48 10 4 0 0 0

0 3 17 31 25 13 4 1 0 0 0

0 26 86 225 242 91 18 S 0 Q 0

0 7 31 54 47 24 8 3 0 0 ¢}

(¢] 2 10 14 8 6 ! 0 0 c 0

239. 329, 299. 256, 113, al. 6. I, 0. 0. 0.

54, 86. 76. 52, 26, 8. 0, 0. 0. 0. 0.

124, 170. 156. 133. 55. 9. L. 0. 0. 0. 0.

30. 43. 42. 28. 12. 2. 0. 0. 0. 0. 0.

205. 282, 254. 216. 4. 15, 3. I. 0. 0. 0.

44, 71. 6l. 45. 22. 7. 0. C. 0. 0. 0.

127, 171, 154. 131. 53. 7. 0. 0. 0. 0. 0.

31. 45. 43. 28. 12, 2. 0. 0. 0. 0. 0.

400. 548, 498. 425. 181. 33. 2. 2 0. 0. 0.

103. 154. 145, 104, 44, 14. 9. 0. 0. C. 0.

254, 351. 316. 272. 116. 20, 4, 0. 0. 0. 0.

59. S1. 83. 60. 27, 8. a. 0. 0. 0. 0.

452, 620. 561. 480. 201. < 8. 1. 0. 0. 0.

110. 162, 158. 109. 49, 16. 6. 0. 0. 0. 0.

329. 430. 411, 352, 149, 26. 8. 1. 0. 0. 0.

81. 123. 1., 78, 36. 11 2. 0. 0. 0. 0.

619, 847, 768, 654, 277. 47. 1. 2. 0. 0. 0.

148, 225, 210, 147, 66. 22, 6. Q. 0. 0. 0.

187. 187. 170. 139. 58. Q. 0. 0. Q. 0. 0.

38. 57, 48, 29. 13. 3. 0. 0. 0. Q. 0.

0. 116. 402. 1054. 1125, 429, 84 23. 1. 0. 0.

0. 29, 148, 258, 218. 116, 32. 10. 0. 0, 0.

2885, 3955. 3587. 3058. 1297. 221, 50. 8. 0. 0. 0.

698, 1060. 981, 680. 307. 93. 19, 0. .. 0. 0.

4.1 11.9 17.3 20.8 23.4 25.2 26.7 27.8 28.7 29.5 30.1

21.3 22.3 22.5 22.6 22.6 22.¢ 22,7 22.7 22.7 22,7 22,7
333 172 283 183 573 353 629 4563 868 193

463178, 228564. 383822. 222427, 783067, 482529, 865817, 635618, 1179603. 244690,

5489316, 5568,
56. 31 —2.763 0.0986
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% 5. FOHLFHH T 7 4

$MAIN HARP DECK

999

1011

2011

1014
2041

2013
2015

1023

1015

2017

1017

2019

11

600

2021

DIMENSION THOSHA(10), NSHOK (10), CSDA(5), CSHA(5), NBASA(32), WSA(5)
2, PSNA(5), PSA(5), CYDA(5), CGBA(5), DSKA(5), SSKA(5), QSKA(5), CSKA (5)
3, DLFA(5), SLFA(5), QLFA(3), CLFA(5), DHBA(5), SHBA(5), QHBA(5), CHBA (5)
4, CHC(5), CHD(5), NJUS(5), CVCA(5), CVDA(S), CVHA(5), CSCA(5), YGSHA(10)
5, B(30), BE(20), BNHA(9), BNOHA{2), BNZA(9), BNOZA(2), BNKA(10)

6, RCYSHA(10), TCRA(10), MKSA(10), MWKA(20), RWTA(20), SNKZA(10)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5, 11), MKA
2 (10,5,11), RTA(10,5,11), RKID(5, 11), RTID(5, 11), SWA(10), FKA(7), SW, AT
3, IKOT, IPS, IDSK

DO 999 1=1,7

FKA(D) =FKAI(D

CONTINUE

YOMIKOMI 1

READ(5, 1011) (NBASA(D), 1=1, 32}
FORMAT(16A5)

WRITE(6, 2011) (NBASA(D, =1, 32)
READ(5, 1013) KAS

READ(5, 1013) MJUS

FORMAT(1H1, 10X, 16A5//10X, 16A5)
MJUSH=M]JUS

READ(5, 1014) (NJUS(D), 1=1, MJUS)
FORMAT(7A10)

FORMAT(LHO, 10X, 10HSUTKAHI - , F10.3)
WRITE(6, 2013) MJUSH

WRITEC(S6, 2015) (I, NJUS(D), I=1, MJUS)
FORMAT(1H0, 10X, 5SHJUSHU, 5X, I5, 5X, 6HSHURUD
FORMAT(1H , 10X, 2HNO, 5X, A8)

JUSHU NO JOSU
READC(, 1023) (TLA(D), 1=1, MJUS)
FORMAT(F10.5)

YOMIKOMI 2
FORMAT(3F10.2)
READ(5,1015) XUE, YUE, ZUE, XSITA, YSITA, ZSITA, XBAN, YBAN, ZBAN
READ(S5, 1015) SBL
WRITE(6, 2041) SBL
READ(5, 1013) MSH
WRITE(6, 2017) MSH
g‘ORMAT(IHO, 5X, 14HSHAMEN NO KAZU, 110)
=0.0
DO 11 ISH=1, MSH
READ(5, 1017) XSHA(ISH), YSHA(ISH), ZSHA(ISH), KESHA(ISH), THOSHA (ISH)
1, ASHA(ISH), YGSHA(ISH), NSHOK (ISH)
WRITE(S, 2019) ISH, XSHA(ISH), YSHA(ISH), ZSHA(ISH), KESHA (ISH)
FORMAT(3F10. 2, 215, 2F10. 2, I5)
FORMAT(1H0, 10X, 2HNOI5/15X, 13HZAHYO (X, Y, Z), 3F10.2/15X, SHKESHA, 15
1, 13H (DO) ~ HOL 15, 6H (DO)/15X, THMENSEKI, F10.2, 6H (HA)/15X
2, 15HSAIDAI YOKODORI, F10.2, 5H (M)/15X, 10HSHOKUSEI =I5)
§=S-+ASHA(ISH)
CONTINUE
DO 600 ISH=1, MSH
X =XSHA(ISH) —XBAN
XP=YSHA(ISH)*1.73
IF(X. LT. XP) XSHA(ISH)=XP+XBAN
CONTINUE
AT=S
READ(5,1013) MEN
DO 5 I=1, MEN
READ(5,1013) K, L
WRITE(6, 2021) 1, K, L
FORMAT(1HO, 10X, 3HMEN, I5, 5X, 2110)
XMENSA(D) = XSHA(K)
XMENGA(D)=XSHA (L)
CONTINUE
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o

1013

3001
3002
3005
3007

14

16
18

=
-

81

102

G a3 T PR R =

SPAN=XUE—XSITA

TRSK = (ZUE—ZSITA)/SPAN

RSK=ATAN(TRSK)

SRSK = SIN(RSK)

CRSK =COS(RSK)

SERSK =1.0/CRSK

SKL=SPAN*SERSK

FORMAT(1615)

READ(S, 3001) (MWKA(D), 1=1,22)

READ(5, 3002) (RWTA(D), I=1,21)

READ(5, 3001y (((MKAC(L, J, K), K=1, 11), J=1, MJUSH), I=1, MSH)
READ(5, 3002) (((RTA(L, J, K), K=1,11), J=1, MJUSH), I=1, MSH)
READ(5, 3002) ((RKJD(J. K), K=1,11), J=1, MJUSH)

READ(S5, 3002) ((RTID(], K), K=1, 115, T=1, MJUSH)
READ(5,3002) (CHA(J, K), K=1,11), J=1, MJUSH)

READ(5, 3001) (MKSA(D), 1=1, MSH)

READ(S, 3005) (SWA (D), I=1, MSH)

READ(5, 3007) SW, SVKI

CALL BATZOZ(NSHOK, SBZT, SBHT, SZT, SXB, SYB, MKSA)
FORMAR(1117)

FORMAT(11F7. 0)

FORMAT(10F8, 0)

FORMAT(2F20.0)

READ SAGYO JIKAN
READ(5,1018) [HB, [HS
HBAZ=IHB
HSHU=IHS

READ CHINGIN

READC(5,1013) 1IDLD, IDFD, ICLD, ICFD, ISLD, ISFD
CDD=1DLD+IDFD

CCD=ICLD+ICLD

CSD=ISLD+ISFD

KASEN TEKKYO

TAYKOT =15.4-+0, 035+SPAN
HAUKOT=16.1+40.037+«SPAN
IF(KAS—1) 14, 14, 16
CONTINUE
CKAS=CSD«TAYKOT

GO TO 18

CONTINUE
CKAS=CSDzHAUKOI'
CONTINUE

ZORIN COST
CZOR =15000. 0+AT

SUEKI SIJO SHOBUN
CZSH=120. 0+SVKI*0. 05

BANDAI SASETU
CBAS=100000.0

ZENBOKU SOCOST(RIEK1)
CZER=CZOR +CZSH+CBAS
RLS=0.0

DO 77 IMEN=1, MEN

RL]§= RLS + XMENGA (IMEN) — XMENSA (IMEN)
IKE=0

DO 81 ISH=1, MSH
RES=KESHA(ISH)

BNKA(ISH) =2, 0+VHO(RES)#20. 0
IKE=IKE + KESHA (ISH)
CONTINUE

REM=1KE
RES=REM/FLOAT(MSH)

SYUZAIKI DATE YOMICOMI
READC(5,1013) MPS

DO 200 I=1, MPS
READ(5,102) IA, IB, C, D
FORMAT (2110, 2F10.2)
PSNA(D)=IA
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PSA(1)=IB

CYDA(D=C

CGBA(D)=D

CONTINUE

READ(5,1013) MDSK

DO 201 1=1, MDSK

READ(5,103) Al, A2, A3, A4, B1, B2, B3, B4, C1, C2, €3, C4
FORMA'T(4F10. 5)

DSKA(l)=A1

SSKA(L)=A2x1000, 0

QSKA(l)=A3

CSKA(1)=A4

DLFA(1)=B1

SLFA(1)=B2%1000, 0

QLFA()=B3

CLFA(l)=B4

DHBA(D=C1

SHBA (1) =C2%1000. 0

QHBA(1)=C3

CHBA(I)=C4

CONTINUE

DBZO=(SBHT +SZT)/(60. 0xHBAZ)
DBAZ=SBZT;(60.0+HBAZ)

CBAZ=CCD+DBAZ

CBZO=CCD+DBZO

WRITEC(S6, 221) DBAZ, CBAZ, DBZ0O, CBZO

FORMAT(1H0, 10X, 5HGOKEI/ /20X, 20H KOTEIL cosT |/
110X, 10H HUTU, 2F10.2/f 10H ZENBOKU, 2F10.2//
210X 10H ZOZAl, 2F10.2)

WRITE(S, 2053) CKAS, CZOR, CBAS, CZER

FORMAT(1H0, 5X, 4HCOST 10X, 5HKASEN, F10,0/10X, 5HZORIN, F1u.0
1/10X, 6HBANDAI, F10,0/10X, 7THZENBOKU, F10.0)

HCOST =CKAS+CBZ0O+CZOR +CZSH+CZER
ZCOST=CKAS-+CBAYZ

READ KAIKI KEISU
FORMAT(8F10.5)

HUTU NIKAKE

READ(5,101) (B(l), I=1,11)

READ(5, 101) (BE(D), 1=1,7)

BNHA(1)=B(1) + B(3)+BE(2) + B(4)«BE(3) + B(6)*BE(4) + B(7)*BE(5)
BNHA(2) =B(8)

BNHA (3) = B(10) + B(4)*BE(7)

BNHA(6)=B(2)

BNHA(7) =B(9)

BNHA(8)=B(11)

BNHA(9) =B(5)

BNHA(4)=BE(1)

BNHA(5) = BE(6)

READ(5, 101) (B(l), 1_1 6)

READ(5. 101) (BE(D), [=1,2)

BNOHA(1) —B(1) + B(2) + B(S)*BE(I) +B(4)+BE(2) +B(5)
BNOHA(2)=B(6)

ZENBOKU NIKAKE

READ(, 101) (B(), 1=1, 8)

READ(5,101) (BE(D), I=1, 5)

BNZA(1)= B(l)TB(B)*BE(z)+B(4)*BE(3)+B(6)*B}:(4)4—15(7)*BL(:))
1+ B(2)*BE(1)

BNZA(9) =B(5)

BNZA(2)=B(8)

READ(5, 101) (B(),1=1,6)

READ(5, 101) (BE(D), 1=1,2)

BNOZA(1) = B(1) + B(2) + B(3)*BE(1) + B(4)+BE(2)
BNOZA(2) =B(6)

READ(S, 101) BSTAMP

STAMP=RLS+(0. 05+BSTAMP+ VHO(RES))
WRITE(S, 2101) STAMP

FORMAT(1HO, 10X, THSTAMP =, F10.1)
OPTIMIZATION

DO 401 IKOT=1, 2
DO 403 IDSK=1, MDSK

—175—
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WRITE(6, 2401) IKOT, IDSK
2401 FORMAT(1H0, SHKOTE], I5, 5X, 5SHDSK =15/)
DSK=DSKA (IDSK)
SSK=SSKA(IDSK)
QSK=QSKA(IDSK)
CSK=CSKA (IDSK)
DLF=DLFA(IDSK)
SLF=SLFA(IDSK)
QLF=QLFA(IDSK)
CLF=CLFA(IDSK)
DHB=DHBA(IDSK)
SHB=SHBA(IDSK)
QHB=QHBA(IDSK)
CHB=CHBA(IDSK)
WSK =SKLxQSK
WLF=SKL«QLF
WHB=SKL+QHB/2.0
WLB=WLF
WCR=100. 0+QSK
WASK=0. 5%(2. 66+«SSK+SBL*CRSK — WSK)
WETC=WCR+WLB+0, 5«(WLF+ WIHB)
WALOG=WASK—-WETC
WRITEC(6, 5000) WASK, WCR, WETC, WALOG
5000 FORMAT(1H , 5X, 12HKAKUSHU NO W, 3X, 4dHWASK, 6X, 3HWCR, 7X, 4HWE-
+ TC, 6X, SHWALOG/17X, 4F10.3)
IF(WALOG. LT. 200.0) GO TO 403
STL =2, 1%10, 0%x4/200, 0
Q=WETC+WALOG=0.9
A=DSK=2%1.1/3.0
QA=(Q/(2.0xA))=x1.72
FNSK = (2. 26%10, 0+x5/QA)*16. 0/DSK
CEFN=CSKx(SPAN+100. 0) /FNSK
TL1=0.7«(WLB+0.5«WHB)*3. 0/ DLF#x2
TL2=0.7+(WLB+0.5+WHB+ 0. 9%+WALQG)*3. 0/ DLE*%2
TH1=1.4«WETCxSRSK=3. 0/DHB*%2
TH2=(WETC+0.9+WALOG)*SRSK=3. 0/DHB=*%2
IF(KAS—1) 113, 113, 111
11 WLF=0.5+sWLF
WLB=0.5xWLB
TL=(WLB+0.5+WHB)«*1, 0;COS(0. 34 +2. 0+RSK) /3. 0%1. 4
TL1=TL%3.0/DLFx**2
TH=((WLB40.5+WHB)*SRSK +TL)=*1. 4
TH1=TH=x3, 0/DHB**2
TLD=1.4«(WLB+ WHBx0.5+40.9WALOG) /COS(0. 34 +RSK)/3.0
TL2=TLDx3.0/DLF**2
THD=((WLB+0.5+0.9«WALOG)*SRSK+TL/1.4)/1.4
TH2=THD=3. 0/DHB*x2
113 CONTINUE
CFL1=1. 0410, 0#%13, 0/ (TL1+STL)*+3. 68/ DLF
CFL2=1. 0410, 0%13.0/(TL2-+-STL)#+3. 68/DLF
CFL=4.0%(1.0/CFL1+1.0/CFL2)*CLF«1.5+SPAN
CFH1=1.04%10.0%%13.0/(TH1+STL)*+3. 6/DIB
CFH2=1.04%10. 0s%13, 0/ (TH2+STL)*+3. 6/DHB
CFH=4.0+(1.0/CFH1-1,0,CFH2)*CHB*3. 0+SPAN
CFWR1=CFN+CFL+CFH
WRITE(S6, 1004) STL, FNSK, CFN, CFL1, CFL2, CFL, CFH1, CFH?2, CFH
1004 FORMAT(1H , 9HWIRE ROPE, 3(/10X, 3E12.5))
IF(IKOT—1) 405, 405, 407
405 CONTINUE
CALL HUTUNI (RCYC, RCYSHA, BNOHA, BNHA, BNKA, STAMP, WALOG,
1 RWTA, SSNIO, SNKC, SNKI)
GO TO 409
407 CONTINUE
CALL ZENNIK(RCYC, RCYSHA, BNOZA, BNZA, BNKA, SNOZ, SNKZA, WALOG,
1 MWEKA)
409 CONTINUE
CFWR=CFWRI1x RCYC
WRITE(6, 1002) CFWRI1, RCYC, CFWR
1002 FORMAT(10X, 17HWIRE ROPE NO COST, 3F10.3)
DO 411 IPS=1, MPS
WRITE(6, 5011) IPS
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FORMAT(1Ho, 10X, 5HIPS =, I5)

PSN =PSNA(IPS)

PS=PSA(IPS)

CYD=CYDA(IPS)

CGB=CGBA(IPS)

CYDD=CYD=0. 00199

CGBD=CGB/400. 0

CMD=CYDD+CGBD

CALL CKIKZ (PSN, PS, CYD, CGB, IHOSHA, RCYSHA, XBAN, ZBAN, XSITA,
+ RSK, TRSK, SRSH, QHB, DSK, WCR, WLB, WHB, WETC, WAL.
+ 0OG, WLF, CFUE, TCRA)
CKI=CFWR+CFUE

IFAKOT—1) 415, 415, 417

CONTINUE

SCOST=HCOST

RHN=MHN

STCR=90.0

DO 1 ISH=1, MSH

1STCR=STCR+ TCRA(ISH)*RCYSHA(ISH)
SNKH=STCR+SNKC+SSNIO+STAMP
FORMAT (1HO, 9X, 5HDSK =F9.1, 10X, 4HPS =, F9.1)
WRITE(6, 2233) DSK, PS

DO 421 MHN=1, 2

WRITEC(6, 5013) MHN

FORMAT(1H , 7X, SHMHN =15)
TSHH=SNKH +SNK] /RHN

DSHH = TSHH; (60, 0+HSHU)
CSHH=(CSD«(1. 0+ RHN) + CDD)*DSHH
CBUK =CMD+DSHH

COST =CKI+CBUK + CSHH

SCOST =SCOST + COST

WRITE(6, 2103) CBUK, CKI

FORMAT(1H0, 15X, 9HBUKKENH], F10.1, 5X, 14HROPE, NENRY/ HI, F10.0)
WRITEC(6, 50153 DSHH CSHH, COST SCOST

CONTINUE

GO TO 419

CONTINUE

WRITE(S, 2233 DSK, PS

SCOST=ZCOST

DO 431 MBJ=3,5

MBS=1

WRITE(6, 5021) MBJ, MBS

FORMAT(1HO, 5X, SHMBJ =, 15, 5X, 5HMBS =15)
CXB=SXB/RCYC

CYB=SYB/RCYC

CALL COSTZ(SSHUZ, MBJ, MBS, TCRA, SNKZA, SNOZ, CXB. CYB, RCYSHA)
RBS=MBS

RBC=MB]—MBS

"TSHZ=SSHUZ + STAMP

DSHZ=TSHZ/ (60. 0+ HSHU)

CBUK =CMD+DSHZ

CSHZ = (CSD*(1. 0+RBS) + CCD+RBC + CDD)+DSHZ
COST =CKI+CBUK +CSHZ

SCOST =SCOST+COST

WRITE(S, 2103) CBUK, CKI

WRITE(6, 5015) DSHZ, CSHZ, COST, SCOST
FORMAT(IHO, 10X, 6[IDSHU =F10.3,5X, 6HCSHU =F10.1,5X, 6HCOST =F10.1,
1 10X, SHSOCOST =, F20.1)

CONTINUE

CONTINUE

CONTINUE

CONTINUE

CONTINUE

STOP

END

$BTZ0OZ HARP DECK

SUBROUTINE BATZOZ(NSHOK, SBZT, SBHT, SZT, SXB, SYB, MKSA)
DIMENSIONNSHOK(10), B(30), BE(ZO), BHC]J (5) BHD] (5), BHS] (6), BTCJ(5)
1, BTDJ(5), BTSJ(5), XTCJ(5), BZCJ(5), BZDJ(5), BZSJ(5), MKSA(10)
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2, XTDJ(5), XTSI(5)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEY,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUS, TLA(5), HA(5, 11), MKA
2 (10,5.11). RTA(10, 5, 11), RKJD(5, 11), RTID(5,11), SWA(10), FKA(D), SW, AT

HUTU BATTO
READ(5, 1003) (BHCJ(I), BHDJ(I), BHSI(I), I=1, MJUS)

READ(5, 1001) (B(l), 1=1,12)

READ(5. 1001) (BE(D), 1= 1 10)

B}%C =B(D+BE(D) + B(3)*BE(3) + B(5)*BE(5) + B(6)*BE(6) + B(7)*BE(7) = B(8)# BE
1e-(8)

BHCA1=B(2)

BHCA2=B(4)

BHDA1=B(10)

BHDA2=B(11)

BHED1 =BE(2)

BHED2=BE(4)

BHEC1=BE(9)

BHEC2=BE(10)

BHD=B(9)

BHS=B(12)

ZENBOKU BATTO

FORMAT (8F10. 4)

FORMAT (3F10. 4)

READ(5, 1003) (BZCJ(D), BZDJ(I),BZSJ(I), =1, MJUS)

READ(5, 10015 (B(D), 1= 1 )

READ(5, 1001) (BE(D), =1,

BZC= B(l)*BE(l)+B(3)*BE(3)+B(‘5)*BL(G)+ B(6)*BE(6) + B(7)*BE(7)

BZCA1=B(2)

BZCA2=B(4)

BZDA1=B(10)

BZDA2=B(11)

BZED1 =BE(2)

BZED2=BE(4)

BZEC1=BE(9)

BZEC2=BE(10)

BZD=B(9)

BZS=B(12)

SIDO=0.0

DO 1 ISH=1, MSH

A=ASHA(ISH)

RESH=KESHA (ISH)

SIDO=S1DO+ VHC(RESH, NSHOK(ISH))*SQRT (A*FLOAT(MKSA(ISH)))

CONTINUE

SDOG=B(8)*AT+100. 0

SBZT =SIDO

SBHT =SIDO +SDOG

WRITE(S, 301)

FORMAT(1H0, 5X, 20HBATTO SAGYORYO ; HON)

DO 3 ID=1, 11

D=10+1D—3

WRITE(6, 303) D

SBHD BHC+D+BHD+ D#+2+4BHS+ (BHCAL + D+BHDA1)«EX [ (D«BHEDI + BHEC1)
+(BHCA2+ D+BHDA2)+EXI(D«BHED2+ BHEC2)

SBZD BZC+ D+BZD+ D#x24BZS-+ (BZCA1+ D+BZDA1)+EXI(D+BZED1 + BZEC1)

1 +(BZCA2+ D+BZDA2)+EX1(D*BZED2 + BZEC?)

DO 5 JUS=1, MJUS

SBHJ =SBHD+ BHCJ(JUS)+ D+BHD] (JUS) + D#+2+«BHS]J (JUS)

SBZ]=SBZD-+BZCJ(JUS) + D+BZDJ(JUS) + D++2+BZSJ (JUS)

SBHT =8SBHT+RKJD(JUS, ID)*SBH]

SBZT =SBZT +RK]JD(JUS, ID)*SBZ]

WRITE(6, 305) JUS, SBHJ, SBZ]

CONTINUE

CONTINUE

FORMAT(1H0, 10X, 15GHKYOKO CHOKKEIl , F10.0//15X, 5HJUSHU,
1 5X, 20H HUTU ZENBOKU))

FORMAT(1H , 15X, 15, 5X, 2F10.1)

WRITE(S, 307) SBHT, SBZT

FORMAT(1HO, 5X, 25HGOKEI HUTU ZENBOKU/10X, 2F10.1)

ZOZAI KI
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READ(S, 1001) (B(l), 1=1,22)

READ(S5, 1001) (BE(D), [=1, 14)

7C=B(1)+ B(2)*BE(L) + B(3)*BE(2) + B(5)*BE(3)+ B(")*BE (5) +B (8) +BE (6) +B
17 IélO):zBE.)(S)+B(ll)*BF(‘J)-fB(IO)*BE(IO

ZH=B(22)

ZKE=B(17) + B(18)*BE(2) + B(19)*BE(3) + B(20)+BE(8)
7S =B(16)*BE(3)
7D=B(13)*BE(3) + B(14)*BE(8) + B(15)+BE(9)
ZCA1=B(4)

ZCA2=B(6)%0. 35

ZCA3=B(9)

ZED1=BE(11)%0. 01

ZED2=BE(12)

ZEB3=BE(13)

ZES1 =BE(14)#0.01

ZEC2=BE(4)

ZEC3=BE(7)

ZEH=BE(2)

WRITE(6, 311)

SZT=0.0

DO 11 ID=1,11

D=10+ID—5

WRITE(6, 313 D

SZD=7C+ D+ZD+ Dx#2+ZS + ZCAI+EX1 (ZED1+D+ ZES1¥D##2) +ZCA2+EXI (ZED2+D
1 +ZE(2) +ZCAEXI(ZED3+D+ZEC3)

DO 13 ISH=1, MSH

RESH = KESHA(ISH)

SZS=8ZD+ RESH*ZKE

IF(D, LE. 23.0) SZS=S7S—RESH#+ZKE—12.71xD+315.9
DO 15 JUS=1, MJUS

H=HA(JUS, 1D)

SZK =S/S+ZN#1/TLA(JUS) +ZH+H+ZEH
SZT=SZT+FLOAT(MKA(ISH, JUS, ID))*SZK

IF(ISH. NE. 1) GO TO 15

WRITE(S, 315) JUS, SZK

CONTINUE

CONTINUE

CONTINUE

ZOZAI TAMA

READ(5, 1003) (BTCJ(1), BTDJ(I), BTSK(I), 1=1, MJUS)
READ(5, 1001) (B(I), I=1, 2)

READ(5,1001) (BE(D), 1=1,2)

BTC=B(1)*BE(1) +B(2)*BE(2)

WRITEC(6, 317)

DO 21 1ID=1,11

D=10+ID—5

WRITE(S, 313) D

DO 23 JUS=1, MJUS

STM =BTC+BTCJ(JUS) + D+BTDJ(JUS) 4 Dxx2+BTSJ(JUS)
SZT=SZT+STM+RTJD(JUS, ID)

WRITE(6, 315) JUS, STM

CONTINUE

CONTINUE

WRITE(6, 319) SZT

FORMAT(1H0, 5X, 14HZOZA1 SAGYORYO/10X, 11HKI NO SAGYO)
FORMAT(1HO, 10X, 3HD =, F5.0)

FORMAT(1IL , 15X, 5HJUS =12, F10.1)
FORMAT(1HO, 10X, 13HTAMA NO SAGYO)
WRITE(6, 319) SZT

FORMAT(1H0, 5X, 5SHGOKEI, F10.1)

BANDAI KI

READ(5, 1001) (B(L), I=1, 19)

READ(5, 1001) (BE(D), 1=1, 14)

XKC=B(2)+BE(1) + B(3)*BE(2) + B(5)*BE(3) +B(8)*BE(6) + B(10)*BE(8) +B(11)x
1 BE(9)+ B(12)*BE(10)

XKH = B(18)+BE(2)

XKS=B(16)*BE(3)

XKD=B(13)*BE(3) + B(14)+BE(8) + B(15)*BE(9)

YKC=B(1)+B(D*BE(5)
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YKN=B(17)
YKD=B(19)
XKCA1=B(41)
XKCA2=B(6)
XKCA3=B(9)
XEDI1=BE(11)#0.01
XED2=BE(12)
XED3=BE(13)
XES1=BE(4)
XEC2=BE(14)%0. 01
XEC3=BE(7)
WRITE(S, 321)
WRITE(S, 323)
SXB=0.0
SYB=0.0
DO 41 ID=1,11
D=10+ID—5
WRITE(6, 313) D
SYD=YKC+D+YKD
SXD=XKC+ D#XKD+ Ds+2+XKS+ X KCA1+EXI(D#XEDI 4 D##2+XES1)
1 +0. 40+XKCA2+EXI(D+XED2+ XEC2)
2 +XKCA+EXI(D+XED3+ XEC3)
DO 43 JUS=1, MJUS
H=HA(JUS, ID)
SXK=SXD+ XKH#H
SYK=SYD+YKN#H/TLA(JUS)
SXB=SXB+SXK+RKJD(JUS, ID)
SYB=SYB+SYK+RK]JD(IUS, ID)
WRITE(6, 325) JUS, SXK, SYK
43  CONTINUE
41  CONTINUE

C BANDAI TAMA
WRITE(S, 327) i
READ(5, 1003} (XTCJ(L), XTDJ(D), XTSI(L), I=1, MJUS)
READ(5, 10015 (B(I), I=1, 4)

READ(5, 1001) (BE(D), I1=1,3)
XTC=B(1)*BE(1)
YTC=B(2)+BE(2) +B(3)+*BE(3)
YTD=B(4)+BE(3)
WRITE(S, 323)
DO 53 ID=1, 11
D=10+«ID—5
WRITE(6, 313) D
SYT=YTC+D+YTD
DO 52 JUS=1, MJUS
SXT=XTCJ(JUS) +D+XTDJ(JUS) + D#2+X TSJ(JUS) + X TC
SXB=SXB+SXT+*RTJDJUS, ID)
SYB=SYB+SYT+RTJD(JUS, ID)
WRITE(6, 325) JUS, SXT, SYT
52 CONTINUE '
53 CONTINUE
WRITE(S, 329) SXB, SYB
321  FORMAT(1HO, 5X, 16HBANDAL SAGYO RYO//10X, 11HKI NO SAGYOQ)
323 FORMAT(1Ho, 15X, 25HJUSHU SAW NOT )
325 FORMAT(IH , 15X, I5, 2F10.1)
327 FORMAT(1HO, 10X, 13HTAMA NO SAGYO)
320  FORMAT(1H0, 5X, SHGOKEL 10X, 2F20.1)
RETURN
END

§SKAI HARP DECK
FUNCTION FKAI(M)
N=1
DO1J=1, M
N=NxJ
1 CONTINUE
FKAI=N
RETURN
END
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SEXIST HARPZDECK
FUNCTION EXI(X)
IF(X. LT. 0.0) X=0.0
IF(X. GT. 1.0 X=1.0
EXI=X
RETURN
END

SSVHC HARP DECK
FUNCTION V
[F(T-25.0) 1
IF(T—-35.0) 3,
J=1
GO TO 5
J=2
GO TO 5
J=3
5 K=l+J-2
VHC=3.6%1. 23%xK
RETURN
END

3SVHO HARP DECK
FUNCTION VHO(T)
IF(T-15.00 1,1,2
1 V=35
GO TO 9
IF(T—-25.0; 3,3,4
V=40
GO TO 9
IF(T~-35.0; 5,5,6
V=5.5
GO TO 9
6 V=7.0
9 VHO=V=#0.6
RETURN
END

$SCOZ HARP DECK

35 [ ]
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SUBROUTINE COSTZ(SSHUZ, MBJ], MBS, TCRA, SNKZA, SNOZ, SXB, SYB,

+ RCYSHA)
DIMENSION TCRA(10),RCYSHA((10), SNKZA(10)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5,11), MKA
2 (10,5,11), RTA(10,5,11), RKID(G, 11), RTID(, 11), SWA(10), FKA(T), SW

RBJ=MR]
RBS= MBS
RBC=RBJ - RBS
$=0.0
WRITE(6, 201) ,
201  FORMATQHO, 15X, 461 ISH TN TBZC TBANC
DO 1 ISH=1, MSH
TN =TCRA(ISH) + SNKZA (ISH) + SNOZ
IF(MBS) 3,3, 4
4 TBZC=SXB/RBC
IF(TBZC—SYB) 3,7.7
TBZC=(SXB+SYB)/RR)
CONTINUE
TBANC=TBZC+ 100.0
[F(TBANC—TN} 11, 11, 12
11 TCY=TBANC
GO TO 13
12 TCY=TN
13 CONTINUE
S=S+RCYSHA(ISH)*T'CY
WRITE(, 203; ISH, TN, TBZC, TBANC, TCY
203 FORMAT(QH , 15X, 15, 4F10.1)
1 CONTINUE
SSHUZ =S
WRITE(S, 205) SSHUZ

-1 &

TCY )
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205 FORMAT(1H0, 10X, 7THSSHUZ =, F15.1)
RETURN
END

$SPRN HARP DECK

FUNCTION PRN(M, EM)
N=M-1
S=1.0
EK=1.0
IF(N. EQ. 0.0) GO TO 3
DO I IM=1, N
EK = EK+EM /FLOAT (IM)

1 S=S+EK

3 CONTINUE
PRN=1.0—EXP(—EXP(—EM)S)
RETURN
END

$SUB1 HARP DECK
SUBROUTINE PROBL(KW, IWS, IWG, RW, M, J, KLD, P)
DIMENSION RW (25), KLA(7), KLD(7) )
COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEY,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5, 11), MKA
2 (10,5,11), RTAQ10,5,11), RKID(5, 11), RTJD(5,11), SWA(10), FKA(7), SW, AT
=0.0

P=0.
FK=FKA(M)
DO 8 I=1,]

8  KLA(D=KLD()
IM=IWG
DO 21 IW=IWS, IM
IF(IW —IWS) 4, 4,5

4 L=]
KLA(L)=KLA(L)+1
GO TO'6

L=J+1

KLA(])=KLD(])

KLA(L)=1

6 CONTINUE
PRN1=FK
DO 31 J=1, L
KL=KLA(])

31 PRN1=PRN1/FKA(KL)
P=P+PRN1+RW(IW)

21  CONTINUE

1 CONTINUE
RETURN
END

1

3SUB2 HARP DECK
SUBROUTINE PROB2(KW, IWS, IWG, RW, M, J, KLD, P)
gmmgvsmN RW(25), KLA(7), FKA(T), KLD(D)
=0.
N=2
IM=IWG/N
IF(IM-IWS) 1,12,12
12 CONTINUE
DO 21 IW=IWS, IM
IF(M~2) 7,5.7
CONTINUE
DO 8 1=1, J
KLA(L) =KLD(I)
IF(IWZIWS) 44,5

-1

-

L=]
KLA(L)=KLA(L) +1
GO TO 6

[+3]

L=J+1
KLA(L)=1

6 CONTINUE
IWSD=IW
IWGD=IWG—IW
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CALL PROBI(KW, IWSD, IWGD, RW, M, L, KLA, PRN1)
P=P+PRN1+sRW(IW) )
CONTINCE

CONTINUE

RETURN

END

$SUB3 HARP DECK

<

o
——

SUBROUTINE PROB3(KW, IWS, IWG, RW, M, J, KLD, P)
DIMENSION RW(25), KLA(7), FKA(7), KLD(7)
P=0.0

N=3

IM=IWG/N

IF(IM—-IWS} 1,12,12

DO 21 IW=IWS, IM

IF(M=3) 7,5,7

CONTINUE

DO 8 1=1, J

KLA(I)=KLD(I)

IF(IW = TWS) 4,4, 5

L=]

KLA(L) =KLA(L)+1
GO TO 6

L=J+1

KLA(L)=1
CONTINUE
IWSD=IW
[WGD=IWG—IW
CALL PROB2(KW, IWSD, IWGD, RW, M, L, KLA, PRN1)
P=P+PRNIxRW(IW)
CONTINUE
CONTINUE

RETURN

END

SSUR4 HARP DECK

S+
p——

SUBROUTINE PROB4(KW, IWS, IWG, RW, M, J, KLD, P)
DIMENSION RW(25), KLA(7), FKA(7), KLD(D

P=0.0

N=4

IM=IMG/N

IF(IM—IWS) 1,12,12

DO 21 IW=IWS, IM

IF(M—4) 7,5,7

CONTINUE

DO 8 I=1, )

KLA(D)=KLD(l)

IF(W = IWS) 1, 4,5

L=]
KLA(L)
GO TO
L=J+1
KLA(L) =1

CONTINUE

IWSD=1W

IWGD=IWG—IW

CALL PROB3(KW, IWSD, IWGD, RW, M, L, KLA, PRNL)
P=P+PRNI*RW (IW)

CONTINUE

CONTINUE

RETURN

END

=KLA(L)+1
6

3SUB5 HARP DECK

SUBROUTINE PROB5(KW, IWS, IWG, RW, M, ], KLD, P)
DIMENSION RW(25), LA(7), FKA(), KLD(?)

P=0.0

N=5

IM=IWG/N

IF(IM-1IWS) 1,12,12

—183 —
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DO 21 TW=IWS, IM
IF(M—5) 7,5,7
CONTINUE

DO 8 I=1, J
KLA(I)=KLD(I)
IF(IW-IWS) 4,4,5
L=]
KLA(L)=KLA(L)+1
GO TO'6

L=J41

KLA(L) =1
CONTINUE
IWSD=IW
IWGD=IWG—-IW
CALL PROB4(KW, IWSD, IWGD, RW, M, L, KLA, PRN1)
P=P+PRN1+RW(IW)
CONTINUE
CONTINUE
RETURN

END

3SUB6 HARP DECK

~)

W~ 0o

[S]
— =

SUBROUTINE PROB6(KW, IWS, IWG, RW, M, J, KLD, P)
DIMENSION RW(25), KLA(7), FKA(7), KLD(7)
P=0.0

N=6

IM=IWG/N

IF(IM—IWS) 1,12, 12

DO 21 IW=IWS, IM

IF(M—6) 7,5,7

CONTINUE

DO 8 I=1, J

KLA(I)=KLD(l)

IF(IW=IWS) 4,4,5

L=]

KLA(L)=KLA(L)+1

GO TO 6

L=J+1
KLA(L)=1

CONTINUE

IWSD=IW

IWGD=IWG—IW

CALL PROB5(KW, IWSD, [WGD, RW, M, L, KLA, PRN1)
P=P+PRN1+RW (IW)

CONTINUE

CONTINUE

RETURN

END

3SUB7 HARP DECK

SUBROUTINE PROB7(KW, IWS, IWG, RW, M, J, KLD, P)
DIMENSION RM(25), KLA(7), FKA(7), KLD(T)
P=0.0

N=7

IM=IWG/N

IF(IM—IWS) 1,12, 12

DO 21 IW=IWS, IM

IF(M—7) 7,5,7

CONTINUE

DO 8 I=1, J

KLA (D) =KLD(I)

IF(IW = IWS) 4,4,5

L=]

KLA(L)=KLA(L)+1

L=J+1

KLA(L)=1

CONTINUE

IWSD=IW

IWGD=IWG—-1W

CALL PROB6(KW. IWSD, IWGD, RW, M, L, KLA, PRN1)
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P=P+PRNL+RW (IW)
CONTINUE
CONTINUE

RETURN

END

SHUNI HARP DECK
SUBROUTINE HUTUNI(RCYC, RCYSHA, BNOHA, BNHA, BNKA, STAMP,

15

1 WALOG, RWTA SSNIO, SNKC, SNKI)

DIMENSION RWTA(21), PN(7), RW(25), PA(T), MWKA(25), KLA(?),

1 RCYSHA(10), BNOHA(2), BNHA(9), BNKA(I0), RWTD(21)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5, 11),

2 MKA(10,5,11), RTA(10,5,11), RKID(5, 11), RTJD(, 11), SWA(10), FKA(D),

3 SW, AT

WRITE(6, 207)

WGLOG=WALOG

P=30.0/AT

IGL=WGLOG

KW =100

IWG=IGL/100+1

IF(IWG—21) 1,1,2

IWG=21

CONTINUE

N=0

DO 3 1=1,21

N=N+IFIX(RWTA(I))

RWTD(1)=RWTA(D

CONTINUE

DO 11 1W=3,21

W =100+ W — 50

IF(W - WGLOG 13,13,15

CONTINUE

MT =W /WGLOG

RT=MT

RWTD(IWG)=RWTDUIWG)+ RT+RWTD(IW)

DW = W — WGLOG+RT

IDW = IFIX(DM){100+1

RWTD(IDW) =RWTD(IDW)+RWTD(IW)
CONTINUE

CONTINUE

WRITE(6, 221) (I, RWTD(D), 1=1, IWG)
FORMATQH , 120, F10.1)

RD=0

DO 21 IW=1, IWG

RD=RD+RWTD(IW)

ND=RD

BND=1.0/RD

DO 23 [W=1, IWG

RW(IW)=RWTD(IW)*BND

WRITE(6, 201) N, ND

FORMAT(1H0, 10X, 20HHUTU SHUZAI NO BAAI )
FORMAT(1H0, 10X, 15HSAISHO TAMASU =, I5, 18H
RD=P+RD

KW =100

DO 25 NI=1, 7

PA(ND)=0.0

CONTINUE

CALL PROB2(KW, 1, IWG, RW, 2,0, KLA, PA(2))
IF(PA(2). LE. 0.01) GO TO 35

CALL PROB3(KW, 1, IWG, RW, 3,0, KLA, PA(3))
[F(PA(3). LE. 0.01) GO TO 35

CALL PROB4(KW, 1, IWG, RW, 4,0, KLA, PA(4))
IF(PA(4). LE. 0.01) GO TO 35

CALL PROB5(KW, 1, IWG, RW, 5,0, KLA, PA(5))
IF(PA(5). LE. 0.01) GO TO 35

CALL PROB6(KW, 1, IWG, RW, 6,0, KLA, PA(6))
IF(PA(6). LE. 0.01) GO TO 35
CALL PROB7(KW, 1, IWG, RW,
CONTINUE

EM=RD

7,0, KLA, PA(7))

NIKAKE TAMASU =, 15)
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DO 31 NI=
PN(NI)= P»’\(Nl)xPRN(Nl—I EM)
IF(PN(ND)) 32, 81, 31

PN(ND =0.0

CONTINUE

SLING KETTEI
NI=0

NI=NI+1

NIK=NI+1

IF(PN(NIK) —0.5) 52,53, 53
LSL=NI

PN(1)=1.0

DO 41 NI=1,6

NI1=NI=1
PN(ND)=PN(NID) - PN(NI)
5=0.0

NIL=3

DO 58 IN=4,7
IF(PN(IN)—0.05) 58,59, 59
NIL=NI

CONTINUE

S=0.0

PO 55 NI=1, NIL
S=S+PN(NI)

SB=1.0/S

DO 57 NI=1, NTL
PN(NI) PN(ND)+SB

s_

DO 01 Ni=1, NIL

RN=NI

S§=S+RN*PN(NI)
RCYC=FLOAT(ND)/S
MCYC=RCYC

WRITE(8, 204)

WRITE(6, 203} (NI, PN(NI), NI=1, NIL)
WRITE(6, 2095 MCYC
P1=RCYC/SW

DO 45 ISH=1, MSH
RCYSHA(ISH) =SW A (ISH)*P1

WRITE(6, 233) (ISH, ISH=1, MSH), (RCYSHA(SH), ISH=1, MSH)

FORMAT(1H0, 10X, SHCYCLE SU/5X, 6HSHAMEN, 10110/10X, 10K10.0)

B7Z=0.0

BS=0.0

DO 71 NI=1, LSL
BZ=BS+PN(ND*FLOAT(NI)
BS=BS+PN(ND«FLOAT(ND
CONTINUE

NIS=LSL+1

IF(NIS. GT. NIL) GO TO 65
DO 63 NI=NIS, NIL
BZ=BS+PN(ND*FLOAT(NI)
BS=BS+PN(ND*FLOAT(1.SL)
CONTINUE

CONTINUE

NIOROSI SAGYORYO

SNOH=BNONA (1) + BS¥*BNONA(2)

SSN10=RCYC«SNOH

WRITE(6, 231) SNOH, SSNIO

FORMAT(1Hu, 10X, 6HSNOH =, F10.1, 5X, THSSNIO =, F15.1)

NIKAKE SAGYORYO

WRITE(S, 213)

FORMAT(1H0, 5X, 6HSHAMEN, 5X, SHKESHA, 5X, IFHSNKH]
SNKHW =BNHA(1)+ BS*BNHA (2) £ BZ«BNHA (3)

1 -l-BNHA(ﬁ)*(BT\IHA(d)—l-I‘LOAT(LbL)HWHA(5))

SNKC=0.0

SNKJ=0.0

DO 75 ISH=1, MSH

SNKHS=BNHA(8)*(BNHA (4) + FLOAT (LSL)+BNHA(5))
SNKHJ=SNKHW +SNKHS

SNKHC/)
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SNKHC=BNHA (9) + BNKA(ISH)

RESH=KESHA (ISH)

WRITE(6, 211) ISH, RESH, SNKH], SNKHC
FORMAT(1H , 5X, 16, 3F10.1)
SNKJ=SNKJ+RCYSHA(ISH)*SNKH]
SNKC=SNKC+RCYSHA (ISH)*SNKHC

CONTINUE

SNKJ=SNKJ+STAMP

WRILE(6. 235) SNKJ, SNKC

FORMAT(1HO, 15X, 6HSNK]J =, F15.1, 5X, 6HSNKC =F15.1)
FORMAT(1HO, 15X, 20HN TAMAGAKE NO WARIAD
FORMAT(H , 15X, I5,5H TAMA, F10.3)
FORMAT(1H0, 10X, 10HCYCLE SU =110)

RETTRN

END

SZENI HARP DECK
SUBROUTINE ZENNIK(RCYC, RCYSHA, BNOZA, BNZA, BNKA, SNOZ, SNKZA,

[3>)

16

201
207

53

1 WALOG, MWKA)

DIMENSION RWTA(21), PN(7), RW(25), PA(T), MWKA(25), KLA(T),

—187—

1 RCYSHA(10), BNOZA(2), BNZA(9), BNKA(10), SNKZA(10), MWKD(25)
COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5, 11),

2 MKA(10,5,11), RTA(10,5,11), RKID(, 11), RTID(5, 11), SWA(10), FKA(D),

3 SW, AT

WGLOG=WALOG

KW =200

P=0.0001%50. 0/ AT

N=0

DO 3 1-1,22

N=N+MWEKA(D)

MWKD(D) = MWKD(1)

CONTINUE

IGL=WGLOG

IWG=IGL/200+1

DO 11 IW=3, 22

W = 200+1W —100

IF(W—-WGLOG) 183,13, 15

MK=W /WGLOG

MWKD(IWG) =MWKD(IWG) + MKzMWKD(IW)
DW =W — WGLOG+FLOAT (MK)

IDW =IFIX(DW)/200+1

MWKD(IDW) = MWKD(IDW) + MWKD(1W)
CONTINUE

CONTINUE

WRITES, 221) (I, MWKD(D, 1=1, IW()
FORMAT(IH , 2120)

ND=0

DO 21 TW=1, IWG

NG =ND+MWEKD(IW)
BND=1,0/FLOAT(ND)

DO 23 IW=1, IWG
RW(IW)=FLOAT(MWEKD(IW))+BND
WRITE(S, 207)

WRITEC(6, 201) N, ND

FORMAT(1HO, 10X, 12HBATTO BOKU =I5, 12H HANKANGO, 15)

FORMAT(1H0, 10X, 22HZENBOKU SHUZAI NO BAAI)
RD=P+FLOAT(ND)

EM=RD

CALL PROB2(KW, 1, IWG, RW, 2,0, KLA, R2)
PN(2)=R2x+(1.0—EXP(—EM))

CALL PROB3(KW, 1, IWG, RW, 3,0, KLA, R4)
PN(8)=R3%(1.0— EXP(—EM)#(l. 0+ EM))

CALL PROB4(KW, 1, IWG, RW, 4,0, KLA, R4)

PN(4) = R4+EMa:3+EXP(— EM) /6.0

SLING KETTEI
NI=0
NI=NI+1
NIK=NI+1
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II‘(PN(NII&) ~0.25) 52,53, 53
52 LSL=NI
PN(1)=1.0
DO 41 NHi=1,3
N1=NH+1
41  PN(NH)=PN(NH)—PN(N1)
NIL=2
DO 58 IN=3, 4
IF(PN(IN) —0. 05)58, 59, 50
59  NIL=NI
58 CONTINUE
S=0.0
DO 55 NI=1, NIL
55  S=S+PN(ND
SB=1.0/S
DO 57 NI=1, NIL
PN(NI)=PN(NT)+SB
WRITE(34, 204)
204 FORMAT(1HO, 15X, 20HN HONGAKE NO WARIAI )
WRITE(34, 203) (NH, PN(NH), NH=1, NIL)
203 FORMAT(1H , 15X, I5, 41 HON, F10.3)
$=0.0
DO 61 IN=1, NIL
RN=IN
61  S=S+RN*PN(IN)
RCYC=FLOAT(ND)/S
MCYC=RCYC-+0.5
WRITE(84, 209) MCYC
209  FORMAT(1HO, 10X, 10HCYCLE SU =T10)
PI=RCYC/SW
DO 45 ISH=1, MSH
45 RCYSHA(ISH) =SWA(ISH)+P1
WRITE(6, 233) (ISH, ISH=1, MSH), (RCYSHA(ISH), ISH=1, MSH)
933  FORMAT(1H0, 10X, SHCYCLE SU/5X, 6HSHAMEN, 10I10/10X, 10F10.0)
BS=0.0
DO 71 NI=1, LSL
BS=BS~PN(ND+FLOAT(NT)
71  CONTINUE
NIS=LSL+1
IF(NIS. GT. NIL) GO TO 65
DO 63 NI=NIS, NIL
BS=BS~PN(ND+FLOAT(LSL)
63 CONTINUE
65 CONTINUE
C NIOROSI SAGYORYO
SNOZ = BNOZA (1) + BS+BNOZA(2)
WRITE(6, 231) SNOZ
231  FORMAT(1HO, 10X, 6HSNOZ =F10.1)

c NIKAKE SAGYORYO
SNKZW =BNZA (1) + BS*xBNZA(2)
WRITE(34, 213)

213 FORMAT(1HO, 5X, 6HSHAMEN, 5X, 5HKESHA, 5X, 15HSNKZ )
DO 75 ISH=1, MSH
SNKZ=SNKZW + BNKA(ISH)
SNKZA(ISH) =SNKZ
RESH = KESHA (ISH)

WRITE(S, 211) ISH, RESH, SNKZ

211 FORMAT(H , 5%, 16, 3F10.1)

75 CONTINUE
RETURN
END

$SKTK2 HARP DECK

SUBROUTINE CKIK2(PSN, PS, CYD, CGB, IHOSHA, RCYSHA, XBAN, ZBAN,

+ XSITA, RSK, TRSK, SRSH, QHB, DSK, WCR, WLB, WHB, WETC,
WALOG, WLF, CFUE, TCRA)

¥ DIMENSION TCRA(10), IHOSHA (10), RCYSHA(10)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA (5), HA(5,11),

2 MKA(10,5,11), RTA(10,5, 11),RKJD (5,11),RTID (5, 11), SWA(10), FKA (D),

a9
~1
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3 SW, AT, IKOT, IPS, IDSK
WSK=SPAN /COS(RSK)*0, 00371xDSKxx2
WRITE((, 6789) WCR
FORMA'T (111 , 10X, SHWCR =, F10.1)
IF(KAS—1) 10,10,11
VLLBU=3.0
VLLFU=3.0
VHCRU=8.0
VHLBU=3.0
VLLBD=2.0
VLLBL=2.0
ULLFU1=0, 5+(WLB+WHBx*0, 5)
ULLFU=ULLFU1%1.4
VM=PS%75.0/ULLFU
X=XBAN-XSITA
RCL=WETC/WSK
C=64, 0£12000. 0200, 0x*CRSKsx5 /(3. 0+ WSK)
EN=(WETC+WALOG)/WSK
CALL SUIKA(C, EN, RCL, SBL, SLD)
ZCR=KISEKI(X, RLOG, SLD, TRSK)
HSK=ZCR—-ZBAN
PLF=0.24«SPAN+0.5xHSK
[F(VM—-VLLFU) 500, 500, 501
V=VM
GO TO 502
V=VLLU
CONTINUE
TLLFU=(PLF —4. 0+ V#+2—14,0)/V+8,0xV — 14,0
TLNID=30.0
IF(IKOT -1) 86, 86, 85
TLNID=20.0
CONTINUE
WRITE(6, 2468)

FORMAT(1H , 10X, 20HSYUZAIKI UNTEN JIKAN/20X, SHKARAHANK3X, 8HHI
+  KIYOSE4X, 9HJITUHANKI3X, 7THNIOROSISX, 20HTOTAL TIME FUEL COST
+ 23X, 4(1HUSX, 1HT5X,))

GO TO 12

VHCRU=T.0

VLLBD=2.0

VLCRD=17.0

WLF=0.5«WLF

WLB=WLF

WETC=WLB+ WLF%0, 5+ WHB%0, 5

AA=1.0/C0OS(0.34+RSK*(1.0+ WCR/WLB))

W=WLB+WHB/2.0

UL=W=xAA/3.0

UH=Wx«SRSK+ UL

ULCRU=UL/1.4

UHBUP=UHx1.4

TLNID=40.0

IF(IKOT—1) 40, 40, 41

TLNID=30.0

CONTINUE

WRITE(S6, 1357)

FORMAT(1H , 10X, 20HSYUZAIKI UNTEN JIKAN//20X, 80HLF UP CRUP LB HI

+ KIKOMI YOKODORI LB LIFT  CR DW OROSI TOTAL TIME FUEL
COST /23X,

+ THTSX, 1HT5X, 3(1HU5SX 1HTSX,) 1HTSX, 1H1)

CONTINUE

CFUE=0.0

DO 100 ISH=1, MSH

XSH=XSHA(ISH)

YSH=YSHA(ISH)

ZSH=ZSHA(ISH)

RSH=FLOAT (KESHA (ISH))+3.14/180.0

RCYSH=RCYSHA(ISH)

HOSH = FLOAT (IHOSHA (ISH))#*3. 14/180. 0

SRSH =SIN(RSH)

CRSH =COS(RSH)

TRSH=SRSH/CRSH
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N

100
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SHOSH = SIN (HOSH)
CHOSH = COS(HOSH)

THOSH=SHOSH/CHOSH

IF(KAS—1) 300, 300, 301

CALL TYLER(TLLFU, TLNID, VLLBU, VHCRU, VHLBU, VLLBD, VLLBL,

+ WLF, WHB, WETC, WSK, DSK, WALOG, XSH, YSH, HOSH, TRSH, ZSH,
- PS, PSN, TRSK, CRSK, SRSK, XBAN, XSITA, GHB, WCR, WLB, CFUEA,
+ TCRAA, RCYSH)

GO TO 302

CALL HAULIN(UHBUP, TLNID, VHCRU, VLLBD, VLCRD, PS, PSN, SPAN, RSK,
+ TRSK, SRSK, CRSK, XBAN, XSITA, WETC, WALOG, WSK, WCR, WLB,
+ WHB, WLI, QHB, DSK, XSH, YSH, HOSH, TRSH, ZSH, CFUEA, TCRAA,
+ RCYSH)

CONTINUE

TCRAISH)=TCRAA
CFUE=CFUE+CFUEA
CONTINUE
WLEF=WLF#2.0
RETURN

END

$SIIAUL 1IARP DECK

400

401
410

411
412

413

SUBROUTINE HAULIN(UHBUP, TLNID, VIICRU, VLLBD, VLCRD, PS, PSN, SP
+ AN, RSK, TRSK, SRSK, CRSK, XBAN, XSITA, WETC, WALOG, WSK,
+ WCR, WLB, WHB, WLF, QHB, DSK, XSH, YSH, HOSH, TRSH, ZSH, CF

UEA, TCRAA, RCYSH)

COMMON MSH, ASHA (10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 XMENSA(2), XMENGA(2). SPAN, SBL, KAS, MJUSH, TLA(5), HA(S, 11),
2 A‘%}{ﬁ(lo, 5,11), RTA(10,5, 11), RKJD(5, 11), RTID(5, 11), SWA(10), FKA(7),
3 SW, AT

VM= (PS«75.0) /UHBUP

PHB=SQRT((XSH— XBAN)##2. 0+ YSH#x2)

SG1=PHB+UHBUP

IF(PHB —60.0) 400, 400, 401

THCRU=25.0

GO TO 413

IF(VM— VHCRU) 410, 410, 411

V=VM

GO TO 412

V=VHCRU

CONTINUE

THCRU= (PHB — V24, 0/7.04-2.0)/V+1.7%V —2.0

CONTINUE

RSA =ABS(HOSH —0, 52)

RS=ATAN(COS(RSA )+ TRSH)

SRS=SIN(RS)

CRS=COS(RS)

TRS=SRS/CRS

X=XSH—1.73+YSH—XSITA

EN=(WETC+WALOG)/WSK

ENP=(WETC+0.9«WALOG)/WSK

SL=SBL

C=64.0%12000, 0xDSK##2#1,1/3, 0+CRSK##5/ (3. 0+ WSK)

CALL SUIKA(C, EN, ENP, SL, SLD)

RLOG=ENP

ZCR=KISEKI(X, RLOG, SLD, TRSK)

RL=ATAN((ZCR-ZSH)/(2.0+YSH))

CRL=COS(RL)

SRL=SIN(RL)

TRL=SRL/CRL

BD=2.0+YSH/CRS — ((ZCR—ZSH) + YSHx2. 0+ TRS)*SRS

CD=(2.0xYSH*TRS+ (ZCR — ZSH))sCRS

BC=SQRT (BD##2. 0+ CD%2. 0)

PLF=3.0x(BC—CD)

U1=1.0/COS(RS+RL)

U2=1.0/(1.0+2. 0+TAN(RS+RL))

U3= (0. 9%WALOG+ WLB)(2. 0+CRS — SRS)

ULLBD=U1+U2%U3/3.0x1. 4

S5G2=PLF*ULLBD

VM=75.0+PS/ULLBD

IF(VM~VLLBD) 420, 420, 421



420

421
422

430
431
435
436
437
440

441
442

2001
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V=VM

GO TO 422

V=VLLBD

CONTINUE

TLLBD=PLF/V+V

AA=1.0/COS(0. 34+ RSK#(L. 0+ WCR /(W LB+ WALOG=0. 9)))
W =WLB+ WHB/2.0+0. 9%«WALOG

UL=W+AA/3.0 :
UH=W=SRSK + UL

ULCRD=ULx1.4

UHCRD=UH/1.4

PLF=PHB— YSH

VM1="75.0+PS;ULCRD

VM2=7.0%427.0;UHCRD

$G3=PLF+ULCRD

IF(PLF—50.0) 430, 430, 431

TLCRD=30.0

IF(VM1—VM2) 435, 435, 436

V1=VM1

GO TO 437

V1=VM2

IF(V1—VLCRD) 440, 440, 441

V=V1

GO TO 442

V=VLCRD

TLCRD=(PLF—50.0)/V+15.0

TIME=TIME+ THCRU + TLLBD+ TLCRD+ TLNID
TCRAA=TIME

SGT =SG1+SG2+SG3

CFUE1=SGT/75. 0%0. 25+35. 0+ PSN / P$/3600. 0

CFUEA =CFUE1+RCYSH

WRITE(S, 2001) UHBUP, THCRU, ULLBD, TLLBD, ULCRD, TLCRD, TLNID, TI
1 ME, CFUEA, CFUEL

FORMAT(1H , 20X, 6F6. 0, 6X, F6.0, F10.0, 2F10.5)
RETURN

END

3STAYL HARP DECK

508

509
510

SUBROUTINE TYLER(TLLFU, TLNID, VLLBU, VHCRU, VHLBU, VLLBD, VLL

+ BL, WLF, WHB, WETC, WSK, DSK, WALOG, XSH, YSH, HOSH,
+ TRSH, ZSH, PS, PSN, TRSK, CRSK SRSK, XBAN XSITA QHB WCR,
+ WLB, CFUEA, TCRAA RCYSH)

COMMON MSH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,
1 ‘(MENSA(Z), XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5, 11),
2 MKA(0,5,11), RTA(10,5, 11), RKID(5, 11), RTID(5, 11), SWA(10), FKA(T),
3 SW

UHCRU1= (0. 9+WALOG + WCR+WLB+0. 5% (WLF+WHB))*SRSK + 0. 05% (WLB+
+ 0.5%+(WLF + WHB))

UHCRU=UHCRU141. 4

VM =PS«75.0/UHCRU

PHB=XSH— YSH—XBAN

[F(PHB—48.0) 508, 508,509

THCRU=12.0

GO TO 513

IF(VM—VHCRU) 510,510,511

V=VM

GO TO 512

V=VHCRU

CONTINUE

THCRU = (PHB— V#2-+4.5) /V+2.0¢V —3.0

CONTINUE

RSA = ABS(HOSH—0.78)

TRS=COS(RSA)*TRSH

=ATAN(TRS)

SRS=SIN(RS)

CRS=COS(RS)

X=XSH-YSH—XSITA

EN=(WETC+WALOG)/WSK

ENP=WETC/WSK

SL=SBL

C =64. 0+12000. 0+DSK##2+1. 1/3. 0xCRSK#45 /(3. 05sWSK)
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CALL SUIKA(C, EN, ENP, SL, SLD)
ZCR = KISEKI(X, ENP, SLD, TRSK)
RL— ATAN((ZCR - ZSH) /(1. 41+YSIT))
CRL = COS(RL)
SRL=SIN(RL)
TRL=SRL/CRL
ULLBU1=0. 54WLB/(TRS*CRL +SRS)
ULLBU = ULLBUI#0{ 71
UHLBU1 = ULLBU1+CRL/CRS
UHLBU = UHLBU1#1, 40
VM~ PS#75. 0/UHLBU
PHB=1,41+YSH
IF(PHB—10.0) 518, 518, 519

518 THLBU=7.0

GO TO 523
519  IF(VM-—VHLBU) 520,520, 521
520 V=VM

GO TO 522

521  V=VHLBU

522  CONTINUE
THLBU = (PHB~10.0)/V+7.0

523  CONTINUE
EN=(WETC+WALOG)/WSK
ENP=(WETC+0.9«WALOG) /WSK
SL=SBL
CALL SUIKA(C, E, NP, SL, SLD)
RLOG=ENP
ZCR=KISEKI(X, RLOG, SLD, TRSK)
RL=ATAN((ZCR—ZSI) /(1. 41+YSH))
RLS=RL+RS
ULLBD1 =2, 0+WALOG#(CRS—SRS)
ULLBD2=COS(RLS)*(1. 0+ 2. 0+SIN(RLS))
ULLBD3=ULLBD1/ULLBD2
ULLBD=ULLBD3#1. 4
VM= PSx75.0/ULLBD
BD=1.41%YSH/CRS— ((ZCR—ZSH) +1. 114 YSH*TRS)*SRS
CD=(1.41%xYSH+TRS+ (ZCR —ZSH))+CRS
BC=SQRT(BD#2.0+CD%%2. 0)
PLF=BC—CD
IF(VM— VLLBD) 530, 530, 531

53 V=VM
GO TO 532
531 V=VLLBD
532 CONTINUE
TLLBD=2.0+PLF/V +V
ULLBL1=0.55(WLB+ WALOG=0.9)
ULLBL=ULLBLI1#1.4
VM=75.0+«PS/ULLBL
PLF=CD
IF(VM~VLLBL) 540, 540, 541
540 V=VM
GO TO 542
541 V=VLLBL
542 CONTINUE
TLLBL=2.0+PLF/V +V
X=XSH —YSH
W=0.9«WALOG
DELT=1.0
XE=XBAN
TI=0.0
DX=0.0
DL=0.0
CALL TAYAC(TRSK, QHB, DSK, WSK, WLF, WHB, WLB, WCR, WALOG, DD
+ L, AL, W, X)
90  CONTINUE
TI=TI+DELT
DX1=DX +DDX+DELT
IF(DX1-8.0) 73,73, 74
74 DX1=8.0
73 CONTINUE
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X=X —0.5%(DX + DX1)*DELT
XE=XBAN—-60.0
IF(X—XE) 77, 77,78
78 CONTINUE
DX =DX1 :
CALL TAYAC(TRSK, QHB, DSK, WSK, WLF, WHB, WLB, WCR, WALOG, DD
~ L, AL, W, X)
:A=COS(AL)
\L=DX/CA
DX =DDL4CA
0 TO 90
INTINUE
IBCRD=TI+15.0

ME="TLLFU+THCRU+ THLBU+TLLBD+ THBCRD+ TLNID+TLLBL
‘RAA=TIME

-
1

‘I=(TLLFU+THCRU)*ULLBU + THLBU+UHLBU + TLLBD+ TLLBL*ULLBL
(JE1=0.25+T1M/3600. 0+0. 25%35. 0
UEA =CFUE1+RCYSH=0, 0001

VITE(32,2100) TLLFU, THCRU, UHLBU, THLBU, ULLBD, TLLBD, ULLBEL, T
1 ,BL, THBCRD, TLNID, TIME, CFUEA

1, 'UE1

FMAT@H , 20X, 10F6.0, F10.0, 2F10.5)

%;JRN

2100

3SUIKA HARECK

SUHUTINE SUIKA(C, EN, ENP, SL, SLD)
DINSION H(3), RRT(3)

EM0+EN+1.0

EM; 0+ENP+1.0

Z="3 0+xEN*(1.0+EN)/(1.042. 0+EN)#%2
ZD=13 0+sENP#(1.0-+-ENP)/(1.0+2. 0xENP)#x2
CB=/(C+ZD) ‘

H(1)o

H(2)34(EM /SL — C+Z+SL#%2)

H(3)B+EMD

CALILGQ(H. 3, NR, NC, RRT, CRT, RCONV, CCONV)
SLD=[‘(NR)

RETLU

END

3SKISE HARP DE

FUN%J\ KISEKI(X, RLOG, SLD, TRSK)

COMM\ISH, ASHA(10), KESHA(10), XSHA(10), YSHA(10), ZSHA(10), MEN,

1 XME(9) "XMENGA(2), SPAN, SBL, KAS, MJUSH, TLA(5), HA(5,11),

ZXII:’IK)?:, 1), RTA(10,5,11), RKJD(5, 11), RTID(5, 11), SWA(10), FKA(7), SW
=XN

SQRLOY 0G#x2, 0

SRLOG G + SQRLOG

KISEKI-RGK — 4, 0+SLD#Xx* (1.0~XL)*SQRT ((1.0+3.0«SRLOG) / (1.0+12.0%
1 SRLO( —XL#+2)))

RETURY

END

3TAYAC HARP DEC

SUBROU TAYAC(TRSK. QHB, DSK, WSK, WLF, WHB, WLB, WCR, WAL
+ OL, AL, W, X) |
DIMENSI gy "RRT(3)

COMMON "ASHA(10), KESHA(10), XSHA(10). YSHA(10), ZSHA(10), MEN,
1 XMENSYMENGA(2), SPAN, SBL. KAS, MJUSH, TLA(5), HA(5,11), MK
2 A0.5 T A (10,5, 11), RKJD(5, 11), RTID(5,11) SWA(10), FKA(7), SW

WV=W+1 5% QHB+(SPAN—X)*0.5

WH=0.4*(fspAN—x)

VI;VI?EI%}‘S’P%\N*QHB-I- WCR+0.94WALOG+ WLB
RN—WV/%

SL=SBL

WHB=0. *'QHB

EN=(WALCR {0 54(WLF + WHR)) /WSK
EN= (WALCR+0.51(WLF+ WHE) /¥

CRSK=S8QRYy (4 TRSK+2))
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C=64,0%12000. 0%1.1/3, 0«+DSK#+2«CRSK#x5/ (3. 0+ WSK)
CALL SUIKA(C, EN, ENP, SL, SLD)
R1=ENP#(1.0+ENP)

R2=1.0+2.0+ENP

R3=0.25

03=RKx(1.0—RK)

R5=0.03339xR2%%2/10. 0#£4+SPAN /CRSK*#5

Rd=(1,04+12. 0+R1%Q3) /Q3*x2

S1=(1,0+12.0xR1%Q3) /SLD*%2/R3%x2

BR4=1.0/R4

S2—=R2%R3/SLD

H(1)=0.0

H(2)= (R5+52—S1)*BR4

H(3)= — R5%R2+Q3+BR4

CALL ALGQ(H, 3, NR, NC, RRT, CRT, RCONV, CCONV)
SLDD=RRT(NR)
AD=(2,0+RK—1.0)%(2. 0+ 12, 0+R1%Q3) / Q33
CD=R5#R2x(1.0—2, 0+xRK)

SD = — (SLDD##3*AD 4 CD) /(3. 0+4SLDD#+2+ R4 + H(2) / BR4)
TAND=TRSK —SD

AL=ATAN(TAND)

P=9.8/ WENET*((WV —0. 03«WH)*SIN(AL) — (WVx*0. ogTwH),‘S(AL) —RS)

$ALGQ HARP DECK

coca

aoOcCcoc

10
20

30

SUBROUTINE ALGQ(H, NN, NR, NC, RRT, CRT, RCONV, (NV)

FIND ALL THE ROOTS OF THE ALGEBRAIC EQUATION

XN+ H()#X#+(N = 1)+ H(2)#X s (N —2) < -oovov +H(N)=y BUTCHCOCK-BAI
RSTOW METHOD.,

REAL ROOQTS WILL BE GIVEN IN THE ARRAY(RRT) / COMPLEX ONES
IN(CRT).

(RCONV) AND (CCONV) GIVE ROUGH ACCURACY.

(NN) SHOULD NOT EXCEED 100.
COMPLEX CRT
LOGICAL REV, OVFL
INTEGER ONE, PHASE, N, NN, NR, NC, N1, N2, IR IKER, K, MAX
DOUBLE PRECISION BB, ZBB, CC, ZCC, A, ZAA.
1 PP, QQ, PSS, QSS, PTT, QTT, ANIl, WW, PPAEA RR, DR
DIMENSION H(NN). RRT(NN). CRT(NN), RCONV(NNONV(NN),
1 A(100), B(100), BB(100), C(100), CC(100),
2 ZAA(3), ZBB(3), ZCC(3), ZB(3), ZC(3)
ONE=1
FONE=1.0
ZAA(D=0.0
ZAA(2)= o I
ZBB)=0.0
Z2CC(1)=0.0
EQUIVALENCE (B(1), BB(1), ZB(3), ZBB(3)), (C(l)rl)’ 7ZC(3), ZCC(3)),
(P, PP), (Q, QU), (PS, PSS), (QS, QSS), (PTL)-
(QT, QTT), (PA, PPA), (44, QQA), (D, DENL ANID,
(W, WW), (R, RR), (A(1), ZAA(3))

ALL THE VARIABLES APPEARING IN THIS PR'M AND NOT DECLA-
RED IN THE ABOVE TYPE STASEMENTS AR‘AL AND SUBJECT TO

IMPLICIT TYPE ASSIGNMENT.
IF ACCUMULATOR OVERFLOW 4,9
CONTI\}NUE

Lobo —

IR=0

IC=0

IF(N—101) 10, 2000, 2000
IF(N) 2000, 2000, 20
DELTA=1.0E-12

DO 30 K=1, N

A(K) =H(K)

ZERO TEST



40

100

110

120

130

300

305
310

320
330

340

342
345
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IF(A(N)) 100, 50, 100
IR=IR+ONE
RRT(IR)=0.0
RCONV(IR)=1.0E—7
N=N-ONE

1F(N) 40, 1000, 40

PREPARATION IS OVER.
N1=N-ONE
N2=N1-ONE

IF(N2) 110,120,130

ONE

IR=IR+ONE
RRT(IR) = — A(1)
RCONV(IR)= AMAXI(DELTA, 1.0E-7)
GO 'TO 1000

TWO

PP=A()

QQ=A(2)

GO TO 620

‘THREE OR MORE
ANI=FONE/A(N)
OVFL=. FALSE.
REV=. FALSE.
DELTAS=1.0E -6
MAX=N/2+10
7B(1)=0.0

ZC(1)=0.0
7B(2)=FONE
7C(2) = FONE

ASSIGN 300 TO PHASE
W=A(N-2)
IF(ABS(W+ANI) —0.2) 240, 230, 230
P=AN-1)/W
Q=A(N)/W

IF(ABS(P). LT. 1.0E—=5) P=0.01
GO TO 250

P=0.5

Q=—FONE

PT=—P

QT=Q

GO TO 280

REV=. NOT. REV
PP=PSS

QQ=QSS

ITER=MAX

GO TO PHASE, (300, 500)

SINGLE PRECISION
ITER=ITER-ONE

[F(ITER) 305, 320, 320

IF(WK—0.1) 310, 3000, 3000

[F(REV) DELTAS=DELTAS%10.0
PS=PT

QS=QT

PT=P

QT=Q

GO TO 200

CONTINUE

DO 340 K=1, N

B(K)=A(K) - B(K —1)+P — B(K —2)+Q
C(K)=B(K)—C(K —1)*P —C(K—23+Q
W=B(NID) ~C(N1)

D=C(N—2)#+3+ W+C(N —3)

IF(D) 360, 342, 360

[F ACCUMULATOR OVERFLOW 345, 350
CONTINUE

IF(OVFL) GO TO 4000

OVFL=. NOT. OVFL

PT=PTx0,125

QT=QTx*0.125

(WL )

— 195 —
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350 P=Px0.125 .
Q=Q*0.125 ~
WK=0.0
GO TO 310

360  PA=(B(N—1)*C(N—2)—BN)*C(N—3))/D
QA(C(N—2)+B(N) + WxB)N—1)) /D
IF ACCUMULATOR OVERFLOW 345, 370

370 P=P+PA
Q=Q+QA
W =ABS(P) + ABS(Q)

WK=(ABS(PA) + ABS(QA)) /W
IF(WK—DELTAS) 380, 300, 300

380  ASSIGN 500 TO PHASE
ZBB(2) =FONE
7CC(2)=FONE
REV=. FALSE.

OVFL=. FALSE.

490 ITER=MAX

C DOUBLE PRECISION
500 ITER=ITER—ONE
IF(ITER) 510, 520, 520
510 IF(REV). DELTA=DELTA%10.0
PSS=PTT
QSS=QTT
PTT=PP
QTT=QQ
GO TO 200
520 CONTINUE
530 DO 540 K=1, N
BB(K)=A(K)—BB(K—1)*PP—BB(K—2)+QQ
540 CC(K)=BB(K)—CC(K—1)*PP—CC(K —2)+QQ
WW=BB(N1)-CC(N1)
DD—CC(N —2)#*2+ WWxxCC(N-3) °
IF(D) 560, 542, 560
542 IF ACCUMULATOR OVERFLOW 545, ‘5")0
545 IF(OVFL) GO TO 4000
PT=PT=%0.125
QT =QTx0.125
OVFL=. NOT. OVFL
550 P=Px0.125
Q=Qx0.125
GO TO 490
560  PPA=(BB(N—1)+CC(N—2)—BB(N)*CC(N —3))/DD
QQA = (CC(N —2)+BB(N) -+ WW+BH(N—1))/DD
IF ACCUMULATOR OVERFLOW 545, 565
565 CONTINUE
PP=PP+ PPA

QQ=QQ+
IF(DABS(BB(N 1)*ANT)—DELTA) 570, 500, 500
© 570 IF(ABS((QQ—QQA)*BB(N—2)+ANII—FONE)—DELTA) 580 500, 500
580  W=ABS(P)+ABS(Q)
IF((ABS(PA)+ ABS(QA))/W —DELTA) 600,500, 500
600 CONTINUE
620  R=(—D)%0.5
EPS=AMAXI(DELTA, 1. 0E—7)
630  D=PP+PPs0.25—-QQ
1F(D) 650, 640, 640
640  IR=IR+2
RRT(IR) = R+SIG’\I(SQR’1‘(D), R)
RRT(IR=1)=Q/RRT(IR
RCONV(ID)=EPS
RCONV(IR=1)=EPS
GO TO 660
650 W=SQRT(-D)
IC=IC+2
CRT(IC—1)=CMPLX(R, W)
CR'l‘(IC) CMPLX(R, — W)
CCONV{IC—1)=EPS
CCONV(IC) = EPS



660
70
680
1000

2000
9000
4000
4100

3000
3010

3020
3040

3050

3055

3060
3070

3080

3090
3100

3150
3200

3210

1

o

ok
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N=N2 ,

IF(N) 670, 1000, 670

DO 680 K=1, N

A(K)=A(K) — A(K—1)+PP — A (K —2)+QQ

CONTINUE

GO TO 100

NR=IR

NC=IC

RETURN

WRITE(6, 9000) N

GO TO 1000 ,

FORMAT (16HO(SUBR. ALGQ) N=I8,64H. N SHOULD BE A POSITIVE INTEGER
LESS THAN 101. NO CALCULATION.//)

WRITE(S, 4100) IR. IC

GO TO 1000

FORMAT (120HOTHE ABOVE OVERFLOWS OCCURRED IN SUBR ALGO. SINCE
THE ORDER OF THE POLYNOMIAL IS TOO LARGE OR THE COEFFICIENTS
ARE FAR 54H FROM UNITY, IT IS IMPOSSIBLE TO CONTINUE CALCULA-
TION./!55H RETURNED WITH NO FURTHER CALCULATION(AT THE STA-
GE WHEN 14, 15H REAL ROOTS AND 14, 33H COMPLEX ONES HAVE BEEN
OBTAINED) /)

W=B(N-1)

IF(W) 3010, 310, 3010
= —B(N)/W-P+PA

IF(ABS((R~P)*R{Q+ FONE)—0.1) 3020, 310, 310

CONTINUE

ITER=MAX

ZBB(2) =FONE

ZCC(2)=FONE

NEWTON

ITER=ITER —ONE

IF(ITER) 3055, 3060, 3060

ZB(1)=0.0

ZC(1)=0.0

ZB(2) =FONE

7C(2)=FONE

GO TO 310

CONTINCUE

DO 3080 K=1, N

BB(K)=BB(K — 1)*RR+ A(K)

CC(K)=CC(K — 1)*RR+BB(K)

WW=CC(N-1)

IF(W) 3100, 3090, 3100

R=R-FONE

GO TO 3050

DR=BB(N) /WW

RR=RR-DR

IF(ABS(BB(N)*ANI)—DELTA) 3150, 3050, 3050

IF(ABS(DR/R)—DELTA) 3200, 3050, 3050

CONTINUE

IR=IR+ONE

RRT(IR) =RR

ECOI\II\IlV(IR)=AMAX1(DELTA, 1. 0E—7)

DO 3210 K=1, N

A(K)=A(K—1)*RR+ A (K)

CONTINUE

GO TO 100

END
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$ DATA
SAITEKIKA KESAN JIGYOCHI

2
HINOKI SAWARA

2
3.0
4.8
735.0
0.0
125.0
0.06
10
10.0
20.0
125.0
125.0
240.0
240.0
370.0
370.0
520.0
500.0
2
1 9
2 10
172 245
129 79
4816, 2706,
110. 91,
4] 10
0 2
0 5
o] 1
0 9
0 2
0 4
0 1
0 16
o] 4
0 10
0 2
0 18
0 5
0 13
0 3
0 26
¢ 7
0 S
0 2
239. 329.
54, 86.
124, 170.
30. 43.
205. 282.
44, 71.
127. 171.
31. 45,
400. 548.
103. 154,
254, 351.
59, 9l.
452, 620.
110. 165.
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333
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187. 170.
57. 48,
116. £02.
29. 148.
3955. 3587.
1060. 981.
1.9 17.3
22.3 22.5
172 283

228564, 383822,
5568.
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—0.4729 0
9.1 7.
0. 491 0.
0. 445 1.
0.0082
—2.763 0.
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0.43 0
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—0.744 0
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SAITEKIKA KESAN JIGYOCHI
NAGANO-KEN AGEMATSU 189 RINPAN

JUSHU 2 SHURUI
No. 1 HINOKI
No. 2 SAWARA

SUIKAHI=0.060
SHAMEN No. KAZU=10

No. 1
ZAHYO (X, Y. 2) 135.00
KESHA 40 (DO)
MENSEKI 0.87 (HA)
SAIDAI YOKODORI 90.00 (M)
SHOKUSEI=2

No. 2
ZAHYO (X, Y, 2) 145.00
KESHA 40 (DO)
MENSEKI 0.43 (HA)
SAIDAI YOKODORI 35.00 (M}
SHOKUSEI =2

No. 3
ZAHYO (X, Y, 2) 250, 00
KESHA 35 (DO)
MENSEKI 0.73 (HA)
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 4
ZAHYO (X, Y, Z) 250.00
KESHA 40 (DO)
MENSEKT 0.43 (HA)
SAIDAI YOKODORI 50.00 (M)
SHOKUSEI=2

No. 5
ZAHYO (X, Y, 2) 365.00
KESHA 30 (DO)
MENSEKI 1.45 (HA)
SAIDAI YOKODORI 140.00 (M)
SHOKUSEI =2

No. 6
ZAHYO (X, Y, Z) 365.00
KESHA 40 (DO)
MENSEKI 0.92 (HA)
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 7
ZAHYO (X, Y, Z) 495,00
KESHA 20 (DQ)
MENSEKT 1.65 (HA)
SAIDAT YOKODORI 140.00 (M)
SHOKUSEI=2

No. 8
ZAHYO (X, Y, %) 495,00
KESHA 30 (DO)
MENSEKI 1.20 (HA)
SAIDAI YOKODORI 100.00 (M)
SHOKUSEI=2

No. 9
ZAHYO (X, Y, 2) 645.00
KESHA 17 (DO)
MENSEKI 2.24 (HA)
SAIDAI YOKODORI 140.00 (M)

SHOKUSEI =2

#5235 &

35.00
HOI-60 (DO)

15.00
HOI-30 (DO)

30.00
HOI-25 (DQO)

20.00
HOI 30 (DO)

65.00
HOI 25 (DO)

40.00
HOI 50 (DO)

63. 00
HOI 60 (DO)

40,00
HOI 40 (DO)

75.00
HOT 30 (DO)

—50.00

—30.00

—20.C0

50.00

100.00

90.00

120.00



No.

No.

No.

No.
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10
ZAHYO (X, Y, 2)
KESHA

MENSEKI
SAIDAI YOKODORI
SHOKUSEI=2

.1
ZAHYO (X, Y, Z)

KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI=2

. 2

ZAHYO (X, Y, Z)
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSE1=2

3

ZAHYO (X, Y, 2)
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI=2

. 4
ZAHYO (X, Y, )

KESHA

MENSEKI

SAIDAI YOKODORI!
SHOKUSEI=2

. 5

ZAHYO (X, Y, )
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI=2

. 6

ZAHYO (X, Y, Z)
KESHA

MENSEKI

SAIDAI YOKODORI1
SHOKUSEI=2

7

ZAHYO (X, Y, Z:
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI =2

. 8
ZAHYO (X, Y, 2

KESHA

MEHSEKI

SAIDAI YOKODORI
SHOKUSEI=2

9
ZAHYO (X, Y, 2
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI =2

10

ZAHYO (X, Y, Z)
KESHA

MENSEKI

SAIDAI YOKODORI
SHOKUSEI=2

625.

0.
75.

183.

90.

150.

0.
35.

250,

100.

250.

50.

365.

100.

495,

00

30 (DO)
56 (HA)
00 (M)

55
40 (DO)

.87 (HA)

00 (M)

95

40 (DQO)
43 (HA)
00 (M)

00
35 (DO)

.78 (HA)

00 (M)

00
40 (DO)

.43 (1IA)

00 (M3

.00

30 (DO)

.45 (HA)
.00 (M)

00
40 (DO)

.92 (HA)

00 (M)

00
20 (DO)

1.65 (HA)

140,

495.

—

100.

645.

140,

625.

<

75.

00 (M)

00
30 (DO)

.20 (HA)

00 (M)

00
17 (DO)

.24 (HA)

00 (M)

00
30 (DO)

.56 (HAj

00 (M)

40,00
HOI 10 (DO)

35.00
HOI-60 (DO)

15.00
HOI-30 (DO}

30.00
HOI-25 (DO)

20.00
HOI 30 (DO)

65.00
HOI 25 (DO)

40,00
HOI 50 (DO)

65.00
HOI 60 (DO)

40.00
HOI 40 (DO)

75.00
HOI 30 (DO)

40.00
HOL 10 (DO)

(843 )

110.00

—50.00

—30.00

—20.00

0.00

50,00

30.00

100.00

90.00

120.00

110,00
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MEN 1 | 9 D =45,
MEN 2 2 JUS= 904, 6
BATTO SAGYORYOQ/HON JUS=2 911.8
KYOKO CHOKKEI 5. D =55,
JUSHU HUTU  ZENBOKU JUS = 1090.8
1 229.1 171.2 Jus=2 1082.9
2 201.1 143. 2 D =65
KYOKO CHOKKEI 15. JUS=1 1281.6
JUSHU HUTU  ZENBOKU JCS=2 1258.5
1 242, 1 20':.3 D =75
2 226.0 185.3 TUS=1 1265, 7
KYOKO CHOKKEI 25. JUS=2 1434.9
JUSHU HUTU  ZENBOKU -85
1 266. 4 2%6.0 —JU'S=1 1650, 5
2 251.1 200.7 JUS <2 1612. 1
KYOKO CHOKKEI 35. b —os
JUSHU HUTU  ZENBOKU = 3399
1 311.0 297.6 Jus:é i793‘9
2 285.5 272.1 - b
o D =105.
KYOKO CHOKKET 45. _
JUSHU HUTU  ZENBOKU }82: ! 20003
1 376.0 362.6 - :
2 329. 2 3:5.8 TAMA NO SAGYO
KYOKO CHOKKEI 55. D=5.
JUSHU HUTU  ZENBOKU JUS=1 14.2
1 461.3 447.9 JUS=2 22.8
2 382.2 368.8 D—15
KYOKO CHOKKEI 5. JjUS=1 19.8
JUSHU HUTU  ZENBOKU JUS=2 2201
1 566.9 553.5 D —25
2 144.5 431.1 TUs=1 .
KYOKO CHOKKEI 75. JUS=2 28.0
JUSHU HUTU  ZENBOKU b =35
1 692.9 679.5 T Us=1 9.5
2 516. 1 502.7 1US=2 w5
KYOKO CHOKKEI 85, D5
JUSHU HUTU  ZENBOKU Tibsot -
1 839.2 825.8 JUS:2 60V 1
2 597.0 383. 6 B .
KYOKO CHOKKEI 95. D=5.
JUSHU HUTU  ZENBOKU }Eg: ! 104.2
1 1005.9 992.5 o '
2 687.2 673.8 D =65.
KYOKO CHOKKEI 105, 10eo! ;410
JUSHU HUTU  ZENBOKU JUS=2 118.9
1 1192.9 1179.5 D=75.
2 786.7 773.3 JUS=1 l83.?
GOKEI  HUTU  ZENBOKU JUS=2 158. 5
n D =85.
1980642.3 1843011.6 JUS= 233‘}
ZOZAl SAGYORYO Jus=2 204.5
- A D =95.
KI NO SAGYO Pig 58,6
D =§Ub JUS=2 257, 2
=1 86. 1
_ D =108.
JUuS=2 190.3 JUS= 350, 2
D=15. JUS=2 316.9
JUS= 164.9
JuS=2 240.0 GOKEI :171670.1
D=25. BANDAI SAGYO RYO
foess e s KI NO SAGYO
D5, JUSHU SAW NOT
JUS=1 719.9 D =5.
JUS=2 742.4 1 24.8 67.2
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2 25.6 122.8 I) =25.
1 21.2 36. 4
D=15. 21. .
] 162.6 155.6 2 17.8 6.4
2 163. 2 195.7 1) =35.
1 39.2 44.6
D =25. .
1 302.2 231.9 2 20.4 44.6
2 302.5 255.9 D =45,
. ] 63.95 62,7
D =35. . 2.
1 455.2 304, 1 2 19.8 52.7
2 455.5 316, 1 1) =50,
D =45. ! 33‘3 o0
1 621.4 368. 2 4 . .
2 621.4 372.1 D =65.
1 130.7 69. 1
D =55. - .
1 801.0 432.3 2 108.6 69.
2 800.9 428.1 D =75. 7
rome
1 994.1 496. 8. ga
2 993.8 84.1 [) =85. :
) | 222.8 85.4
D=75. . 5.
! 12004 S56.5 2 194, 2 85.4
2 1200, 1 540. 1 D =95.
! 278.3 93.6
D =85. . g
1 1416.7 616.5 2 247.1 93.6
2 1416.3 596, | D =105.
1 340.0 101.8
D =95. )
’ 1642.9 76,6 2 306. 6 101.8
2 1642, 4 6521 GOKEI 3766911.5 2878359, !
1 = 105. KOTEL COST
! 1882.4 786.6 HUTU 136,46 £91259,47

)
@
&
=z
N
~
IS
@

ZENBOKU  79.78 287222,58
TAMA NO SAGYO

JUSHU SAW NOT COST (YEN)
b =s. KASEN 125558,
1 4.0 20.1 ZORIN 157200,
2 2.5 20.1 BANDAI  100000.
D=15. o5 8.2 ZENBOKU 90608,
2 11.8 28.2 STAMP=73093, 1
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SYUZAIKI NO 3

YUZAIKI BARIKI 90.PS (43.0PS)
SYUZAIKI NO UNTEN JIKAN

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

KARAHANKI
HIKIYOSE
JITUHANKI
NIOROSI

CHORYOKU
290,994
621,752
972,049

CHORYOKU
290. 994
602, 389
972.049

CHORYOKU
290. 994
461,110
972.049

CHORYOKU
290,994
278,244
972,049

CHORYOKN
290, 994
494. 008
972.049

CHORYOKU
290,994
364,768
972.049

CHORYOKU
290,994
1488.325
972.042

CHORYOKU
290,994
787.886
972.049

CHORYOKU
290,994

1095. 230
972.049

CHORYOKU
290,994
665.979
972.049

JIKAN
16.177
59.657
15.000
30.000

120.834

JIKAN
25.00C

8.96
15.000
30.00C
78.963

JIKAN
24,55C
55, 368
29.633
30. 00
119.551

JIKAN
24.270
22.318
32,057
30.000

108. 645

JIKAN
41,707
167,885
55.282
20. 000
294.874

JIKAN
40,944
103.611
61. 209
30.000
235.763

JIKAN
59.852
269. 438
93.567
30. 000
452,858

JIKAN
59.351
155.816
100.045
30. 00C
345.212

JIKAN
81.240
268.652
135.679
30. 000
515.571

JIKAN
77,84
133. 637
139. 060
30. 000
380. 539

i 235 %

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

OIL COST,

25.

19.

76.

40.

72,

44,

.98

.90

51

.55

99

81

as

31

68

3022.

355,

2986.

1556.

16101,

7861.

54420,

20935.

69802.

8945.

—
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ISH 1 2 3 4 5 6 7 8 9 10
TCRA 120.83 78.96 119.55 108,65 294.87 235.76 452.86 345.21 515.57 380.54
KIKAI (DAY) 4110.20 NENRYO 185288, 8

SYUSAKU NO KEI 30.00
SYUZAIKI NO 3
SYUZAIKI BARIKI 90.PS (43.0PS)
MHN=1
BUKKEN HI 627126.3 ROPE, NENRYO HI 1041895. 1
DSHU=152,574 CSHU =1342654. 2 COST =3011675.6 SOCOST =371%108.6
MHN=2
BUKKEN HI 526791.3 ROPE, NENRYO HI 2189091.6
DSHU=128. 164 CSHU =1499515.5 COST =3068201.9 SOCOST =3775634. 8

SYUSAKU NO KEI 20.00 1,057,864.9
SYUZAIKI NO 2 — (1064270, 8)
SYUZAIKI BARIKI 75, PS (33.0PS)

MHN=1

BUKKEN HI 59617.6.7 ROPE, NENRYO HI 10578649
DSHU =158.070 CSHU=1391015.8 COST =3045057. 4 SOCOST =3752490. 4
MHN=2
BUKKEN HI 504104.0  ROPE, NENRYO HI 2122135.7
DSHU=133.659 CSHU=1563814.4 COST=3125788.9  SOCOST =383322i.9

SYUZAIKI NO 4
SYUZAIKI BARIKI 125.PS (57.0PS)
SYUZAIKI NO UNTEN JIKAN
CHORYOKU JIKAN

KARAHANKI 290. 994 16.177
HIKIYOSE 621,752 59. 657
JITUHANKI 972.049 15. 000
NIOROSI 3C. 000
120.834 OIL COST, 30082,9306 1140. 1940

CHORYOKU JIKAN 0.31672



