Hiroshi Kosavasui 1 A Study on Automatic Processing in

Forest Road Design Mainly Concerning the Earthwork
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with a use of electronic computation.
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Curve table designed in the field

1P No. 1 2] M4 TL ! SL ‘ CL BC MC EC

1 269°307 1 897307 | 33, 40m 20m 19, 83m 57 1 29,19
2 9038”7 | 89°227 {158, 62 15 114,09 | .51 { 181.2
3 94°03" | 85°57/ 15 113,98 92 | 208,17
4 262°007 | 827007 15 118,04 76 | 286,50
5 267°307 | 87°307 15 14,36 04 | 309, 50
6 199°20° | 19°20/ L 40 6.81 13, 36.59 | 343, 44
7 117°007 | 63°007 .72 15 9,19 16, 49 19,81 | 418,06
8 104°457  75°157 | 28,79 15 11,56 3.94 | 19,70 | 434,34 | 444,19
9 160°307 |+ 1989307 | 56,00 40 6.87 0,59 13,61 | 491,63 | 498, 44
10 2687397 88°397 | 75,13 15 | 14,65 5,97 | 23,21 | 558,85 | 570. 46
11 268°30" | 88°307 | 33,4 | 15 | 14,61 5,94 35,017 1 586,29 | 597, 88
12 91°55’ | 88°057 | 83.95 | 20 119,34 7.82 | 80,75 | 659.44 | 674,84
13 107°177 © 72°33 | 41.83 | 20 | 14,68 4,81 | 26.32 | 698.02 | 710,68
14 266°377 | 86°377 | 75.54 15 | 14,14 5, 61 22,68 | 770,06 | 781, 40
15 238°217 | 58°277 1 28,40 15 8.39 2,19 15,30 | 798.61 | 806. 26
16 | 215°407 | 35°40° | 38.28 30 9, 59 1,51 | 18,68 | 434,15 | 843,49
17 93°36° | 86°24° | 38.26 15 14.09 5,58 | 22,62 | 892,51 [.903.82
18 180°00 0 0 0 o 0 0
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wRERE HAKUDN RINOOU st HOKKATOOU BY 5 MOBAYASY

st KYQKUSEN - WYD saminx

IPNG. HATKAKU  GAIKAKU WOO(KAKU  KYGRI-D HANKEI-R 7., 5.1 ¢ B.c M.c £.¢ HEME
1 40l . R 45,60 .06 9
2 269.30. 85,50 129,50 e W15
3 9p.3g. 89.37 45.13 .10 19427
5 54l 3, 85,95 5155 220.04
5 2p2. 0. 82.00 4.88 397.86
& 367030, 87,50 577 571,57
7 395,20, 19.53 .86 354005
8 117, 2. 83,00 P 3 433.23
9 104.4%, 75.2% 3.64 14 h&?’@@

10 186.30. 19 50 .88 24 507.48
11 268,349, 88,65 5197 p 580 86
12 268,35, 86 50 5g 2317 L0, 26
t3 %155, 86,08 5! 06 686,15
16 §87.17. 7872 4 87011 7323
£5  266.37. 86,62 5! 2% 68 799,41
16 ¥3B.71. 55.35 5. 2651 816,02
£7 215, 40. 35,87 2. 24,30 857,97
18 Yg0. o, o080 v .06 §75.95 875,94

Fig. 20 ok ¢

The curve table designed with electronic computation.
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A3t HAKUDN RINDOU  seists ADKKATDOU BY H.KOBAYAS]

ardxst TP BOGEC NO ZANMYOTE  dsmstsx

P 1P~ [P~y BL-% BC-Y MC-X M-y EC~X LY
i 100,000 100,000 100,000 16¢.000 100608 100,000 160,800
2 121.46% 125,586 111.911 114.195 119,499 132,943 116,428
3 26%, 865 26,692 232,418 34,128 36,764 25%, 437 36,034
& 284.542 49,219 255,534 38,534 48.945 254,520 58,959
5 204,763 197,316 214,114 98,229 187,726 212,463 117, 843
& 221417 1%0,086 212,940 118,496 124,439 233,368 122,122
7 252.G48 109,471 263,543 115339 109043 258,196 101,508
3 297,601 49.18¢ 287 (236 62,944 3707 314,558 52,173
9 325,984 54,178 314.568 52.173 86,833 326,915 85,764

10 330. 4606 149,984 B28,750 99.710 109,908 327.484 119.9588

¥l i11.4%8 182, baék 315,284 168,475 176,697 325,574 186.703%

12 343,678 181,922 329636 187 B74 186.5685 348,091 177,993

13 369,039 111.8%5 LU LY 125,724 117,058 383,607 115,81%

14 40%.325% 183,193 483.0¢7 128,713 410, 084 150508

18 411443 198. 702 411,845 184 194,738 425,576 199,139

1% 439,829 199,879 425.576 199 196,284 447,683 187676

17 460.912 187,528 45%,825 178, % 167,086 460,687 154,778

18 4359 471 130,897 45% 471 130 130.8%97 459,471 1%0.897

Fig. 21 @8I L - Tl L7

Coordinates of the design factors of the curva

Wity HARUON RINDOU  oersi HOKKATDDY BY H,ROBAYAST
wOHR R SOKUTEN N1 KANSURU DATA $3 a3

. STA.  GRAND H. HOVE . X. Y.

1 0,00 166,84 6.00 108.00 160,00

2 15,00 169,38 0.00 166,43 107,686

3 20.00 171,80 0.07 118,91 115,27

4 30,25 72 5,12 122.03 119.49

& 47,16 47 0.0 133,10 116.00

6 67,21 03 3.0 148,57 103,25

7 7221 27 .06 156,28 96,89

8 8221 D& G060 164,00 50,53

9 91.21 1} 0,00 170.95 84,80

16 102,21 &% 9.6 179,43 77,80

1t 112,21 55 0,60 187,15 7144

12 128.21 25 0.00 55,08

13 134,23 73 2.00 57,45

14 142,21 07 4.00 52,36

15 82. 70 5.08 46,00 - , .

:; %@z,gi b7 0.a0 59,64 Coordinates of the

7 71,72 172.32 -0.02 33,51 . .
;a 151,94 173,57 w537 39,72 stations caleculated with
19 82.57 72,57 -6,10 30,76 . .
20 iqi‘bz ivé Zn ~9‘ég 35,48 electronic computation.
21 200.48 177.3% 5,29 40,95

22 208,79 189,26 ~5,50 48,95

23 220,463 179.37 6,00 59,37

24 229,63 178,68 6.00 65, &4

25 EEE I 179033 4,00 69,85

580 76,82




pa— 34 J—

LTS 254 %

#8300 HAKUON RINDOU 38363 ROSENN SYUSE! B8Y H.RUBAYAST

#u¥ SYUSE] ROSEN s

1P~ND, opely AANET) AAHD( D) AAGACT) XXIP(]) YYIRUI} AYRCE) BIP{I}
1 0.00 71.59 71,59 71.59 100.0p 1i2.87 G.00 06.00
2 16,73 230.51 122,30 50.51 115.87 118,16 0.33 79.58
3 148,09 83.88 25,78 96.32 241,33 39,47 ~5.63 190.83
4 9.68 113.47 =40, 7% 66.5% 245,54 48,19 2.07 ~460.25
5 78.94 271.70 50.95 91,70 194,01 107.99 ~1.16 333.13
& 25.81 239.81 110.76 59.81 213.90 124,13 0.81 ~49 .43
7 40,79 212,26 143.02 32,26 252,05 109,67 ~0.38 0.00
8 75.72 117.60 B80.62 62,490 297,60 49,19 =133 0.00
9 14,81 118,66 19.26 61,36 312,21 51,60 0.17 0.00
10 57.26 144,73 =16.02 35.27 331.10 105,66 2.86 -842,13
1l 82,02 272,11 76,09 92.11 308,47 184,50 ~3.48 1259.13
12 25.64 247,76 143,85 67,76 333,36 190,68 825 108,13
13 70.20 109.75 73,860 70.25 374.77 133,97 ~1.37 447,040
14 33.89 108.92 2.51 71,08 407.28 143 54 0,29 23.65
15 58,07 271,25 93.77 91.25 409.83 20}.55 22,78 ~9135,8%
16 30,07 232.81 146,58 52.81 439,83 199,58 ~0.07 .00
17 38.28 ~76.57 ~109.99 286.57 460.91 167,63 ~1.52 0.00
i8 1.5% i80.00 ~109.99 0,00 459.47 167.10 49,36 0.00

Fig. 23 HWHERICXDEE Ui
Correction of the route in the alignment
with electronic computation.
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#EH BAKUDN RINDOU st HOKKATDOU BY M. KOBAYASI
FROM 1 TO 5 £= 9.1335¢Q 0.1467%
FROK 1 T4 3 E= 0,26798 $.10326
FROM 1 T 7 E= $.62416 0,0619%
FROM 1 Ta B £s 0.81866 0.08657
FROM 1 To 9 € 1.0185% 0.01635
FRO#M 1 0 10 E=x 3,92148 0.,01994
FROM 1 e 11 £ 688023 0,02545
FROM 1 To iz £2 0.81954 0.02795
THE OPTIMUM SECTION 1S FROM 0,00 TO 42,16 AND THE GRADE I3 14.68 PARCENT,
FROM 5 TO ¢ £= 8.07676 -8, 37492
FROK & e 0 £ 0.59363 ~0.12568
FROM 5. ™ 11 E 1.60308 ~0. 08857
FROM 5 T2 E= 1 12222 -0.06749
FRru 5 T 13 E= 1.24208 ~0. 04850
FROM 5 0 14 £z 1.20482 ~8.04102
FROM 5 T0 15 £z 1.09558 ~0.0406%
FROM & T 16 E= 1.10393 -0.0334)
THE OPTIMUM SECTION {S FROM 4 16 T0 91,21 AND THE GRADE 15 =10,00 PARCENT,
FROM 9 TQ 1% 9.40971 0,11465
FROM 9 T0 14 0,43863 0.08988
FROM 4 0 15 0. 60989 0.05%01
FROM 3 10 16 0.52454 G.05783
FROM 9 T0 17 0. 46438 0.65619
FROM 9 T 18 0,41374 0.05468
£ROM % 10 19 0.41188 0. 05%87
FROM @ ™M 20 0.40882 0,08878
THE OPTIMUM SECTION 15 FROM o 193,53 AND THE GRADE I3 3.88 PARCENT .,

Design of the 1(mgf~ ud]rml s]np(» and bek‘ctwn of the

sections with electronic computation.

IR HAKUON RINDDU #3633 HOKKATDOU BY H,KOBAYAS]

NI, STA, GRAND H, FORMATION H, BANKING H, CUTTING H, GRADE
1 2.0000 166,8400 166.8400 Q2.0000 4.0000 14,6788
2 19,0000 169.8800 168.3079 0.0000 1,578 14,6788
3 19.9953 171.203) 169.775) 0.0000 1,4281 14,6768
4 30.2659 171.291% 1732797 0.0000 02,0122 14,6788
5 42,1618 171.9700 173.0289 1.0589 0.0000 ~310.0000
& 62,2118 171.0300 171.0238 0,0000 0.006) ~30.0000
7 72.2118 1672700 170.0238 2.753% ¢.0000 ~10,0000
8 82,2118 166.0800 169.0238 2.9639 0,0000 ~10.0000
9 91.2118 164.1100 168,1239 4,0139 4.0000 5.8779

i¢ 102.2118 169.8400 168.7704 0,0000 1.06%6 5.8779
11 132.2118 171.5500 169.3582 a.0000 2.1918 5,8779
12 122.2118 171.2900 169.9460 0.0000 1.344¢ 5,877%
13 134.2118 172.7200 170.6%14 60,0000 2.0686 5.8779
14 142.2118 171.0700 171.1216 0,0516 0.0000 5.877%
15 152.2118 168.7000 171.7094 3.0094 0.0000 5.8779
18 162.2118 172.07¢0 172.2972 0.8272 00,0000 5,877%
17 171.7209 172,3233 172,856 0,5328 6.8000 5.877%
18 181.9432 172.7540 173.4570 0,7029 4.0000 5.8779
1% 182.5747 172.7829 173.4%4] 6.7112 $.0000 5,8779
20 193.5283 175.9517 174.1379 G.0000 1.8138 15.0000
21 nnmormnd 177.1870 175.16806 0,0000 2.0064 15,0000
- T 1764276 0,0000 2.150a 15,0000
TR, 2629 0,0000 1.1671 15,007
G .8729 G,0000
ig 26 Tt 71 LI A

Qutput list about designs in fhe proflle calculated

with electronic computation.
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e 3 e 2t
MR HAKUON RINDOU . itk HOKKATDOU BY M. KDBAYAST

NG bl G.H F,H B.H (.M
3 0.00 146.84 166.84 0.00 0,00 +
2 10.00 16%.88 168,31 0.00 1,57 \y“es
320,00 171.20 169,78 0.00 1.43 \Jt\sé
& 30.85 171.29 171.28 0.00 0,01 -
5 42,16 171.%7 173,03 1.06 0.00 /})»
& $2,21 171,03 171.62 0.00 €.0% //7
772.21 167.27 170.02 2,75 0,00 ¥y
8 82,21 166.06 169,02 2.96 0,00 // -t/
9 B1.21 164.11 168,12 4.01 0,00 -:s’\\/
10 102.21 169,86 168,77 0.00 1.07 e
11 112.21 171.%5 169,36 0.00 2.19 ?\»\<

12 122,21 171.29 169,95 0.00 1,3%4

I
~
—t
B
S

13 136,21 172,72 170.65 9.00 2.0
14 142,21 171,07 171,12 0.05 0,00

g
— \

AN
s

PRI v

1% 1%2.21 168,70 171.71 3.01 0,00

16 162,21 172.07 172,30 0.23 0.00
17 171,72 172.32 172.86 0.53 0,00
18 181,96 172,75 173,46 0,70 0,40

19 182.87 172.78 173,49 ¢

20 193.53 175.95 174,164 0,00 1,81

21 200,48 177,19 175,18 §.00 2,01 \

22 208.7% 178.5B 176,43 0.00 2,15 X i

23 220,63 179,37 178,20 0.00 1.1V ‘?

24 229.63 178.68 179,55 0.87 0.00 +

25 235.67 179,33 180,46 1.13 0.00 Lq\

26 265.67 184.14 181,96 0.00 2,18 DS

27 255,87 184,55 183,46 0.00 1.09 ¥

2B 275.67 185,32 186,66 1.14 0,00 \&+
U1 187,92 186,18 0,26 0.00 v

Fig. 21 54 v 7Y v RICK D]
Profile drafted with a line printer.
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Wy HAKUON RINDBOU s HORY & {DGU BY o, KpBAYASE

#wsay FIGURES OF READ CROSS SECQY

i
CUTTING~SLG
BANK {NG-~SLORE

Fig. 28 54 v 770 v 20 S Y
Road cross-section drafted with a line printer.

Fig. 2¢
D

Relation hetween road cross-section arca designed
in the field (A) znd road cross-section area

designed with electronic computation (B).
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#uinN HABUON RINDOU  systns HOKRAIDOU BY H,KOBAYAS!
NG, 5TA, DIS.CUTT ING BANKING SUTEDG DOHA XIRIMEN SOKKO
AREA A ARE  VOLUME SOIL ROCK  AREA AL ARE  VOLUME RYUYODD JURMORY
i 0.06 0.00 0,14 0,00 0.0 0.0 0.0 0,01 0,00 6.0 Gl 2.0 0.0
2 10,060 10,00 10.68 5.4) 54,1 54,1 0.0 0.00 0.01 g.1 0.1 23,7 15,0
3 20.00 30.00 9.21 9.9a $9. 4 Ga. 4 2,0 0.00 0.00 9.0 ¢.0 $3,7 200
4 30,25 18.35 0,27 4.7& 48,6 48,6 6.0 0.13 0.06 0.7 1.1 22.3 15.4
5 42,16 11.92 0.00 .13 1.8 1.6 0.0 3.60 2.8% 34.1 21.1 1,7 6,0
SHOKE] 42,16 203.,7 203.7 0.0 34.8 34,8 Q.0 168.9 22.3 $1.4 58,%
& £52.23 20,05 0,73 0.36 7.3 7.3 0.0 0.46 3.p3 607 40,8 8.2 10,0
7 72.2% 10.00 0.00 0.38 3.6 3.6 0.8 21.7% 11.11 11,1 51:5 4.1 5.0
8 B2,21 10.00 0,00 0.00 0.0 0.0 0.0 22,42 22.09 220.9 94,2 9.0 0.0
SHOKE! 40,05 11,0 1.0 0.0 392.6 11,0 381.7 9.0 186,3 12,8 15.0
$ 81.21 $.00 .00 <00 0.0 ¢, 0 0.0 35.91 29.17 262.% 99.2 Cod 0.9
10 102,21 11.00 7.7% 3.86 424 L3, % 8.0 0,00 17.96 197, 70.3 22.0 11,8
14 112.21 10.00 15.7% 11.78 117,% 117.% §.0 Q.00 0.00 0.0 0.9 51.0 20.0
12 122.21 10.00 14.21 15.00 15¢.0 150.¢ 9.0 0.00 0.00 0. 0.0 52.5 20,0
SHOKED 40,00 3u9,%9 309.9 4.0 460.0 30%.% 150.1 2.0 1695 125.5 5140
13 134.2% 12,00 33,83 24.02 288,3 288.3 8.0 0.00 0.00 8.0 0,0 860 24.0
14 142,21 8.00 2,90 18,37 146.% 146,9 8,0 0.59 0.29 2.6 3.2 46,5 12.0
1% 152.21 16.00 6.00 1,45 14.5 14.5 0.0 23,49 12.04 120.4 2.6 7.9 5.0
1% 182231 10,00 2.00 0.00 0.0 [N 0.0 0.99 12.24 122.4 52,3 0.0 0.0
SHORE! 40,00 44G,7 449.7 3.9 245, 1 265.1 .0 20% .6 108.2 140.4 41.0
17 171.72 9.%1 ©Q.0C 0.00 Gt 9.0 G.0 2.66 1.82 17.3 12,4 0.0 Q.0
18 181.%4 10.22 0.00 0.00 6.0 0.0 0.0 4,12 3.38 34.6 20,5 0.0 0.0
19 1B2.57 0.63 0.60 0.490 0.0 8.0 9.0 4,06 4,09 2.8 1.6 0.0 00
20 193.53 10.95 16.99 8,50 95,1 93,1 0.0 §.00 2.03 32.3 12.9 &b, T 11,0
21 200,48 £.95 14.18 15.59 184 108.4 3.0 0.00 0.00 0.0 0.0 48,4 13.%
22 208.79 8.31 18.71 16.45 136.7 136,7 0.0 0,50 0.00 2.0 0.0 83,2 16,6
SHOKE! 46.58 338.1 3381 0.0 76,7 76,7 0.0 261.4% 46,2 146.3 41.5
23 220.63 11.84 7,58 13,15 155.6 155,86 0.0 0.00 0,00 o.0 0.0 63.0 23,7
24 229.63 9.00 ¢.0¢ 3.79 34,1 34,1 0.0 5,37 2.68 24.2 16,7 16,2 9.8
25 235.67 6.04 0,00 0.00 g.0 G.0 £.0 6.25 5.8)1 35,1 22,4 0.0 0.0
26 265,67 10.00 16.00 8,80 80.90 80.0 0.0 0.00 3,13 31.3 186 31,9 10.0
27 255.67 10.00 7.06 11.53 11%8.3 1158.3 0.6 0.00 0.00 Q.0 0.0 48.9 20,0
SHQRED 46 .88 385.0 385.0 0.0 on 5 0.5 ¢.0 29%.5 57.8 159.% 62,7
28 275.67 20,00 0.00 3.53 T0.¢ 0.8 34,1 2.0
29 287.12 11.%% L.11 0.5% 52.5 .7 5.7
30 30%.3% 16.27 d.on B} a
Fig. 30 EEBICX 5 RBEHE
Table of mass calculation calculated with electronic computation.
#RitHE  HAKUON RINDOU  sesstss HOKKAIDOU BY H.KUBAYASI

NO.

E T B U

o 8 @ ~ e w

1%
12
13
14
1

16
17
18
1%
20
21

®ius FIGURE DF MASS CURVE jetien

RYUYORITU=
STA. CHe (¥,
BH~

0.0 0.0 0.0
10,0 1.8 54,1
20,0 1.% 99.4
30.2 0.0 48.8
42.2 1.1 1.8
62.2 0.0 7.3
72.2 ~2.8 3.6
82.2 -3.0 0.0
91.2 ~4.0 0.0

102.2 1.1 62.4
112.2 2.2 117.5
122.2 1.3 150.0
134.2 2.1 288.3
1622 ~0.1 1%6.%
152.2 3.0 14.5
162.2 -0.2 0.0
178.7 ~0.5 .0
181.9 <0.7 0.0
182.6 ~6.7 0.0
193.5 1.8 93.1
200.5 2.0 108.4

1. 10INTERVAL MASS=

BY/F

9.0
9.0

¢.0

109.4
111.3
15.7
31.4
2.3
20.2

sUM OF
YOLUKE

9.00
54.0%
153.44
201.42
1172.02
124.1%
26.81
~173.97
~412.62
~54% .75
~432.23%
-282.24
6.02
15p.83
55.91
~58 37
~71.08
~302.51
~104.86
~32.,03

Fig. 31
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Mass curve calculated with electronic computation,
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A Study on Autematic Processing in Forest Road Design

Mainly Concerning the Earthwork

Hiroshi Kopavasab

Summary

The technical works on survey and design of forest road consist of many kinds of business-
like tasks, i. e. investigation, plan, preliminary survey, main survey, design, drafting, calcu-
lations of design volume and works volume, making specifications, ete. It takes much time
and money to do these works. And it must be done with what is called experimental civil
srigineering.

According to the present state of technical development, il is necessary to develop opti-
mum designs, antomatic designs and antomatic draftings with electronic computation on the
basis of sclentific rationality, The purpose of this study is to systematize the works from
survey to design of forest road, to calculate it with electronic computation and to do it syn-
thetically from automatic design to automatic drafting. The author took note of a4 through
process particularly from the main design to drafting and calculation of design volume, which
account for most of the engineer’s labour in the above mentioned forest road works, and he
tried to do it by automatic process with electronic computation.

In Chapter 1, the outline of the background of this study and of automatic design is
described. The automatic design of highway, ICES ROADS developed by C. L. Mivigr in MIT
mainly and its recent studies in Japan arve discussed.

In Chapter 2, the outlines of the ordinary forest road design and its problems are de-
scribed, and how to design forest roads automatically with electronic computation is discussed.
A clue of this study is explained and how to do other works by the same method is examined.

In Chapter 3, the theories of forest road design program analysls, which are the main
contents of this study, are described. In the design of horizontal alignment, many samples of
forest road designs are analyzed. The distributions of the alignment factors and relation
amaong them are investigated, and the rule of them established.

Best formula for the design of radius of curvature in the alignment is equation (1),

Bemgogd oo Pveese v reaeerieraernssanrivravsiveariane evserrene P (1)
R Radius of curvature in the alignment,
« : Exterior angle. @, & Constant.

The method of calculating coordinates in the alignment is indicated.

As regards the design of langitudinal slope in the profile, the following four methods are
discussed:

1} Method of linear regression with a least squares method.
2y Method of cubic regression with a least sguares method.
) Method of integration.

4) Method using the optimum road cross section.,

In the design of road cross-section, whole road cross-section is expressed in formulas

Received November 30, 1972
{1} Forest Mechanization Division
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from equation (2) to (5) for the purpose of simplifying and of labour saving.
QA IR Y e e e s e s ( 2 )
p1x— ¥ =pily
pax— 3 = paly
ym() ................................................................................. ( 5)
e : Gradient of the ground surface.

v : Cutting height or banking height.
o1, pa : Gradient of right or left slope.
I, Ix : The width of the road on the right or left side.

The formulas for calculating design volume of cutting section area, banking section area
and length of the slope are also indicated. On the road cross section the optimum designed
section is theoretically formularized. By using this method, the horizontal alignment can be
corrected and the longitudinal alignment can be designed.

In Chapter 4, programs and flow charts as above mentioned solutions are expressed and
how to give input data to an electronic computer and meaning of variables are indicated.

In Chapter 5, a certain forest road was designed by the program developed in this study.
Particularly in the design of longitudinal slope, it became ohvious that differences of the
method or of control data affected the whole design. The outline of deliberation and methods
of the automatic drafting in forest road design are also indicated and can be taken as suitable
for practical application.

As described, it is practicable that we apply the automatic design with electronic compu-
tation to the forest road design. But problems to be solved are to apply this to the prelimi-
nary design and location of the forest road, and to develop a simple method for getting the
data on the terrain.
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38 D0 1 I=1.N% %
39 REAR(5:600) “GSJ(X‘;‘JV(E)sD{}) BT BC(11=0.0
40 4a0 FORMAT(14X,7 Iy 10% Mi1=0.0
41 WRITE{6s402) ©s 132 FUNCT B0 102 EC(13=0.0
42 402 FOAMATSIH sI-«si?’lD.O’FlI}.E? 103 €
4 T CONTINUE 104 DO 61 Jelenz
it READ(5,300) N2 ies i 2
45 L0 2 JsieNz ip8
4b REAL(S,400) SOKUCI »HEOKU( ) A1) sPL L) o RRVIJ)Y 1wy
47 WRITE(65404) JoSOKUIL) »HSOKULIIACd) s PLEJY SRR ing
& 404 FORMATIH ,15,5F20.2) 149 ey Dy =TLe DT I-13
49 2 CONTINUE : 0 LERCLOTY
50 ¢ 144 LiL
51 ¢ KYORUSEN HyD NQ  KEISAK 112 ¢
52 C 113 L 66 JuielZ
53 pals 3.14.; G2z’>‘5 114 PFOSOKUEGLLELBC D)) GO TO 88
54 9 %Iz, 118 SFUSORLIJYGELBCIISTLIIIY B0 TD 65 ,
55 116 XNESORU LS ~BCCT: i
58 %5 117 XBEXX/B{D) N
57 3 CONTINUE 318 BTAZATANINE) 5
58 C 119 YYsR{TYRETA
5% AHD{13=AN{1} 126 SORULJy=BCITISYY H
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GO TO 64

IF(SOKUCJY,GE.BCCI1+2,04TLID)) GO TO 82
XX=BC(1)+2. 08 TLIT)=S0KUS)
XB=XX/R(D)
BTA=ATAN(XB)
YY=ROII4BTA
SOKY (N =ECLTY-YY
IF(ANCTY,GE PALY GO TO &3
YLOI=ROTII-SART (RO T IHRE DI+ X0600)
G0 TO eh
YLD =SQRTUROIIRROII+XXXHI-R( L}
G0 TC &8
SOKUC I =S0KULdI =2, 0uTLIII«CL(T)
CONT INUE

CONTINYE

SOKUTEN ZAHYD NGO KEISAN

XBC(Ly=XIP(1)

REC(1)=XIF(1)

YECL1)=YIP{1)

D0 7 1=25N1

XIPCI =D BINCARO(I-1)+XIP(I~1)
YIPOI) =D I 8COSCARD{ =1 0+YIP{I~1}

YéC{l)=TLEI)%CUS(AHU(Z))wYIP(])

Z=PAL-0 . S#AN{I)+AHO(])

IF(ANCT) LE,PAL)Y Z=AHO(I)-0,53#ANCI)
XMCLII=BLLDIRSINCZ Y XIP D) .
YHC{II=SLCIIRCOSIZI+YIRIT)

B0 77 J=1lsN2

IF(SOKU(Js .LT.EC(I-1yy GO TO 77
IF(SORULJY.BE.ECEIYY GO TG 77
IF(SOKU(JIGE,BCLI)Y GO TC 76
T=S0KU{JY=ECLI~13+TL(I~1)
XSOKUCII=TASINCAMG(I-1) 1+XIP(I~1
YSORUCS) = THCOSCAND( I -1 3+YIR(] 1
&g T0 77
XKL=SOKU{ H-BCLD)
BT=XL/R(11%g.5

LOMRETIRSINCETY
RAZANO(1-1)+87
IFCAN(TILLE(PALY RASAHO(I~13-BT
KSORU{J3=RLUSIN(RAI+XBC{T}
YSOKU(J) =RLRCOS(RAY+YBCUT)
CONTINUE

CONTINUE

N
}
3

KEKKA NO INSATU

WRITE(651003 (RA(T)o1z1+20¢
WRITE(6s500)

219

500

600
8

FORMAT{1HD 40X, 26HM#%tn KYOKUSEN = HYD mi#84/1H0,SHIPND.,10H Nal
1KAKU 10H  GAIKAKU, 10H HOOIKARU» 10H KYORI-D: 10M HANKE[=R
25KW  T.LeBXe3HS,L>7XsBHC. Lo 7K 3HB, Cs 7R 3HM, Co 7Xs SHE . Ty 7X5 4HMEKD/)

00 8 [=1.M1

G(1)=180.08AGA(]I)/PAL

H{1)=180.0#AHO( 1) /PAL

WRITE(E 800 15D0SUCTIsFUNCEIsGUI) o H(E)s DU} RO, TLCTYSSLET Y,

1 CLOIYBCLI): CME TS EC( ]

FORMAT{1H 215+F7.0sF3,053F10.2:F5,1:6F10.2)

CONTINUE

SOKUTEN ZAHYD NO INSATU

WRITE(&2100) (AR 1=1,20!

WRITEL65700)
700 FORMAT(1HO»35H#aMt IP,BCSEC NO  ZAHYDTD sttt/ 1H0 s SH IPs
1 SX 9 hHIP~X 26X 4HIP-V 2 X5 4RBC~Xs 635 4HBL-Y s 6K 4HMC~ K5 6X s
2 GHMC=Y 5 6X s GHEC- R BX s 4HEC-Y/)
DO ¢ Is1.Ni
WRITE(S:800) TXIPC1),YIP(I s XBCCI I YBOOI) 2 XHCCT)  YHC(T) 5 XECE] )
1 YEC(D)
8a0 FORMAT(IR +15+8F10.3,
3 CONTINUE
WRITE(6:1003 (AA(I)s1=1+20)
WRITE (65900
Gp0 FORMATUHg .65 M0 SORUTEN N1 KANSURU DATA suuxx#anis/iMos
1 SH  ND,s&6Xa4H3TA.» 10H  GRAND Ho s SXSHMOVE. s 8%, 2HX ., 2 BXs2HY .}
B0 10 J=1sN2
WRITE{&51100) J,SOKUCSISHEOKUID)»YL{J) « XSOKULI) s YSORYCSY
11060 FORMAT(IH »1555F10.2)
10 CONTINUE
RETURN
ERD

SUBROUTINE HYCQUR(XsRA)

C HYOUJUN KA SARETA HANKE]

P1=0,4E~7+{X~162,0)%(0,146038E~7+{X~166,0)%(0 . 3706E-8+(X~168,0}

1 ¥0.5412E-92)

P20, 4E-24(X~130. 008 (0. 41E4+ 102145, 07 800, 123E ~5+{X~155.614P1)}
RA=15,0%(X~80.0)3%(0. 2¢(X-105, 0 %P2}

RETURN

END

I
&
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220 SUBROUTINE JUDAN 281 HY {1 p=HY (R +GiX(SD

221 € 282 BRH{TI=HY (1) -HSOKRU(I}

222 € %% PROFINE DESIGN CALCULATION By H, X0BAYAS! 283 TFLBBHCIY) 61562562

223 ¢ 284 ==BBM(])

224 COMMON A& N5 SOKU-HSORUS &3 PLLRRY, V. YL 285 It=g.0

225 DIMENSION SOKUCLOD) sHSDKU{I00)»HY (100 sBHI100) s CHIL00) »RALRD 286 GO TO &

226 1 KL100)5Y(1003>BBH(100) sGRADECL00I,ALI08),PL(100Y, 287 62 CHUDY20,8

227 2 RRY{100Ds¥1100):YL(1000 288 BHUI)=B8H(I!

228 ¢ 289 4 CONTINUE

229 C k% READING TITLES AND DATA i 290-C % TESTING

230 C 291 GP=100. 0xG

231 100 FORMAT{Z0A4) 292 WRITE(6563) SOKU{K?,SOKUIKY Y568

212 READ(5,200) M1,M2 293 $3 FORMAT(IHOs27HTHE DPTIMUM ZECTION IS5 FROM:F15,2,5X:2HT0.F15,2:5X,

233 200 FORMAT(BI1o!} 294 1 16HAND THE GRADE 1S:F15.2:5X.8HPARCENT.//)

234 READ{55300) HY(1},$1s5%2 295 € % TESTING

235 300 FORMAT(8F10.0) " 296 R=K1

238 DG 1 I=1sN 277 IF(R, LT, Ny 80 70 5800

237 HSCKU( L) =HSORUC D #YL{ DAL ]S 228 C

238 1 CONTINUE 299 < FIGURES GF THE PROFILE

239 ¢ 300 C

240 € ## DECIDING LONGITUDINAL SLOPE By A LEAST SQUARES KETHOD #x 361 ¢ &

261 € 352 WRITE(65100)(AACTIY s 121,200

242 K=l 353 WRITE(6:51

243 WRITE(&,31003(AA T s121520) 354 51 FORMATOIHD 7K 3HNU, 11X s4HSTA, s 7K BHGRAND H,,3X, 1 2HFORMATION M.

266 BoaH 0O 2 YzKsN 355 b 5Xe {OHBANKING H. 53 19HCUTTING H, 10X, 5HGRADED

245 IREREE €31 300 D0 5 IzioN

246 XCED)=SOKULT I ~50KUIKD 357 WRITE{6:52% 1sSOKU{T) SHEOKUCT I oHY {181 s CRIUT),GRADEC TS

2437 Y{LL)RHSOKULI) ~HY.(K} 308 52 FORMAT(IH +110:8F15,4)

248 2 CONTINUE 359 MISRER: LIRS

24% ¢ 316 5 CONTINUE

250 TF{ML GE N-K+1) 60 TO 41 3110w

251 IF (M2 GEN-Kel) M2aN-K+1 312 (ARIT) sinlsR0}

252 313 SOKU«BIGSMALL R

253 314

254 315 §Tat

255 316 CALL PROFITL(XMINGXINT NsSORUsHSOKU,HYBH,CH}

256 CALL KAIKI(I>XsYsEsGG) 37 RETURN

2587 C % TESTING 318 END

258 1dsKei-1

259 WRITE(6:31) KslJ,EGG 319 SUBROUTINE INT(NyXsBIG:SNALLSR)

260 31 FORMAT(IH s4HFROM: 185X, 2HTOs 15, 20K 2HE=,F20.55 10X 3HGE=:F20.5) 320 CIMENSION X109

251 ¢ ® TES G 321 BIG=X{1)

262 1F ¢ 322 SMALL=X{1)

263 T=E 323 oD 43 f=isk

264 NT=1 324 IF{BIG-K(1)) 189240520 Z
265 6366 225 10 BIG=X()

266 3 CONTINUE . 3206 GG TG &g

267 60 TH 42 327 26 IF(XCII-5MALL) 30:49348

268 41 NT=N-Kel 228 30 SMALL=X{I}

269 CALL RATKIINTX,YHE,Q) 329 4y CONTINUE

278 ¢ ¥ 330

271 WRITE(Ss31) ®slNsE36 331

272 € % 332

273 42 K1=K+RT~1

274 C

275 IF(G,GE.S1) G281 !
2768 IF{G,LE.S2) 5282 ;
277 © B
278 o3 & 1=K.K1 i
27% FESES T Y i

280 GRADE(I:1=84100.0
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551

50 70 66

sAX s AY +BXBY s CRsCY s DX DY EXs

Saz 66 RYUSIKTI=TEYV 605 SUBROUTINE FiGUR(AA;SOKU,CA»BA>CL 8L
553 SJUN(KTI=zg. g fob ¢ EY:FXsFY) o
58 SUSIKTI=TCY-TBY 808 C DRAWING ROAD CROSS SECTIONS
255 66 WRITE(63700) TOS»TCY, TSV, TRY, TBYRYUS(ET) s SJUNIKT) s SUS(KT) ¢ TRS s 509 C G = > |
56 5 TCS» TSOKD
R X I . 610 DIMENSION S(505100)AA(20)
g:g 700 §¥§?¢L2w s&HSHOKE D+ 2XaF 8,25 12X-3FB. 15 12X58FB. 1sF7.1/) 611 DATA BLANK/IR /s00T/71IH. /2 TEN/LHX/
559 IFCIT.LT.S50) GO T2 68 612 WRITE{&: 100 (AACTID s {=1,20)
540 WRITEL£5100 CAA(J) s J71 520 612 lo¢ FORMATI20A4)
561 NQITL(mﬁoo, 014 WRITE(&s200) SOKU e corr .
562 €15 2Gu FORMAT(1H) s S1 Mttt FIGURES QF RDAD CROSS SECTION 303030803
503 616 F1HO s 4HSTAL 16X F10, 253X, LHMN)
564 617 WRITE(&9300) CAsBASLLIBL
555 618 390 FORMAT(1Hp:15HCUTTING AREA = ,5X,F1(.2548MiH2/1H +15HBANKING AREA
e 619 15 35XaF 1.2 4HMUNR/1H 9 22HCUTTING-SLOPE LENGTH =:F9,2,3Xs 1HM/IH o
Se7 _220 . 222HBANKING-3LOPE LENGTH =:FG,2,3X, 1HM}
M 21
§§$ 622 DO 16 I=1s50
2% 623 DG 20 J=1s100
301 624 S¢1sJy=BLANK
25 ¢ 625 20 CONTINUE
573 D0 6 115N bzé 10 CONTY
574 TDS=TDS+DSAKULT) 627 DU 30 i=1,50
575 TCY=TCY+CVLD) 628 5(1+50)2007
576 TSVSTSV SV L) 629 30 CONTINUE
597 TRVETRYSRV{ ) 630 U0 46 J=1,100
578 =TBYSBY () 631 $125,4)=007
579 TES=TBS+BS({) 632 4y CONTINUE
580 T +C5(1) £33 C
581 ] SOKD#50KA( 1) 634 JAZAX/0,2+50.0
582 & CONTINUE &35 TA=25,0~AY/0.4
583 0 636 JB=BX/0,2+58,0
534 G 637 (8225,0-BY/0.5
585 8 638 JC=CX/0. Z*S\JN
586 1,KT 629 1¢=25,0-CY /G
S&7 JSSTRYYS+RYUSC S} 640 JD=DX/0,2+50.
588 =T JUNS+SJUNC ) 541 5.0-DY/9 “
589 TSUS=TSUS+SUS (D) 842 X/0.2+50.0
555 7 CONTINUE 643 5.0-EY/0.4
551 WRITE(6,806) TDS»TCY,TSV;TRYs TBY, TRYUSs TJUNS, TSUSs TBS s TLSs TSOKD 664 FX/0.2+50.0
502  Bgy FORMAT(//{H »7HHGOKEI%sF9,2:12Xs3F8,1512X:8F8.1:F7.1) 222 " 1F225,0-FY/0.6
593 C <
S94 C x FIGURES OF RCAD CROSS SECTIONS AND MASS, CURVE. 647 TFEJa.LE 0y 60 TD 41
565 ¢ 648 IFCJA.GT. 1003 GO TD 41
o6 oo S1410 649 IFCIALLE, 0y GD TO 42
597 CALL FIGUR(AASSOKUCT)sCA(L)»BACE)sCLCI1IBLLTIAKCT)>AY(1)5BX (1)) 650 IFLIALE.50)  SCLA»JAI=TEN
598 ! BYCT),CX(E)>CVET,DX0E)sDY (D) sEXCIIEY LT Y,FX¢1)sFY LYy 851 41 IFOJB.LE. g) 60 TC 42
599 8 CONTINUE 652 IF(JB,GT.100) 6O T2 42
600 € 653 1F<§s LE.g) 60 7D 42
225 B CALL MASSC(AA,SOKUsCVBY,VaN) Egs o2 ﬁgé‘j‘s‘ tf 5 ¥ ESImJB
e } 5 CJC,ET. 1000 GB 7O 43
003 RE TURN 657 IFCICLE, ) 60 TG 43
o4 658 TFCIC,LE 50 5(I1CyJCI=TEN
659 43 IF(JD.LE,Q}  GB TO 44
€80 IF(JD,6T,100) GO TO 4¢
661 IFCIDLLE. Q) GO TO &
662 IFCID,LE.50) S(ID.JDI=TEN
663 44 IF(JELE.0) GO TO 45
464 IECJE.GT. 1001 GO TQ 45
665 IFCIE,LE.g) GO 10 43
68 IFCIE.LE.50) SUIEsJE)I=TEN



867 45 IF(JF.LE, 0} a3 70 46 188 SUBROUTINE T3EC
648 [F{JE,6T.300) GO TO 4% 1846 ¢
6869 IFCIFLLE. g3 G0 TO 48 187 C #3%  SATTEK] DANMEN NO TAKASA #x BY H,KOBAYAS]
471 F.LE.BGY SLIFsJFI=TEN 188 ¢
&71 4& CONTINUE 189 REAL KByKCsKLsKIyKHSOKUsKH
672 DO B0 =150 198 OIMENSION SOKY ’““”}vHSJKLx‘QS)*A\?0“);KHSLKUilQG?:AA(ZQ}s?L 1083
673 WRITE(S:500) (S(I5J)-J31:100) 191 1 KHETO0) »BX{1002 «OX{100 «ROURCICD Y +ROUL(LIOTS
674 300 FORMATILH »10X2100A1) 182 TOMMON AA;N»SDKUxHSDKU,A;PLsKHSGKU
875 50 CONTINUE 193 C
a4 C 194 502 FURMAT(20A4}
577 WRITE{H:600) AX,sAY>BXsBY>TKyCys DXL DY EXGEYFXHFy 195 QEADI55504) 5,SDDrGBGCGNyKC KB KL
&£78 $00 FORMAT(IH +12F5.3) 19% 504 FSRMA?(BFlG‘D‘
679 RETURN 197 00 15¢ I=iswn
&80 END 138 AL il
139 150 € 1
2049 € w3t BATA NC \AKIDAQ' 34
681 SUBROUTINE MASSCUAA,SORKUSCVBY sV} 1 WRITE(H:502) (RAACTIYI=1:20)
&2 O _ ITE{S+602) NeS»3DDsGB»G *Ny(C»Ka
633 C #x FIBURE OF MASS CURVE pOR FORESTROAD DESIGN 8y H, KCBAvASI 502 RMAT(1HO8HDATASY =5 Fukuim % SOKKOU % MORIDO »
8849 C 204 1 KIiRD  # YQUMEK:# Ki/iH s8F10,21
885 D‘NENSICV SOKUC180),Cy (1003 »BY {100 »viLl00)sAAR0)sT(1O01sAL120) 205 WRITE(G: 604 Ty ALTYePLEIT s I=15R)
686 BYV(1080) 206 504 FQRMA {180:50K ND . S?A‘ G.H, JIRRA, o KAKUF, /
687 DA“A STAR/Z1H¥/ «DOT/ 1Y/ BLANK/LH /oPOINT/ 1M,/ 207 {18 2 110s8F10.2))
488 READ(By100) FeXINT,YINT 208 NQ‘T»(B‘SO ) 1AA{1);I=1325)
689 100 FORMAT(BFIg.0} 209 ¢ u#
&30 < 10 00 2 1=l,N
691 WRITE(S32C03CAAIIYs 12120 211 BX({3=S
632 200 FORMAT{20A43 212 CXCT ==BX{1}
593 WRITE (633007 FsXINT,YINT 213 [F{PL{T}) 11311¢13
596 300 FORRAT(1H0s10K 3gHEREE FIGURE OF MASS CURVE wiiit/IH »9%,10HRYUYDR] 214 11 CXUTY=CXCTI+PLIT)
695 +TU=sF10,2014HINTERVAL MASS=3F19,2s86RIH:BH=F10.2 /1 HngXySHNO.: 215 a T 15
696 1 3K 4HSTA, »2X, IHCHY s 3K, 3HCY, 5 2Xs §HBY/F 44X 6HSUM OF 537 216 13 BXC]}=BReIV4PLCT)
697 2 THBANK H.»1X)6HCUT Hor15%,30HMASS CURVE/LH 3 19X53HBH->16X, 217 15 (FiALL), .9 60 To 24
558 3 SHYOLUME 22X 8H=~ 0, +319¥ebH~ 0, + ) 218 22 RUULC(]) =+G3
699 C 219 ROUR( ] ) =¢GC
700 b 2240 BX{1)=BX(1)+SDD
7ol 8.0 221 TF(ROULCTY~ALTY . LT.0,01) 60 7O 222
752 2sM 232
763 BV(1y/F 223
7e4 I-13+QVITI-BVWWID) 224 -
785 1 C E 225 RUuL@ ROUL(IE =
706 0o 2 1215N 226 4183 X
757 J=16120 227 X1 N
708 21 A(J) BLANK 228 221 CALL OPTH(K1-AZ,ROUABROUL4LX3BXE KL s}
7% K290, 5+T(I)/NINT 22¢ 63 T4 &
710 L85, 54V {1I/YINT 230 222 HE-AL{TIRCXUI)
711 IF(K.6E.121) G0 78 24 231 WRITE(65223) H
712 IFIK.LE, 40) GO YO 24 232 223 FORMAT{1HOs 34HKONO DANMEN WA IENGIRIGA YOI H=z :F20,5)
7313 ALKI=STAR 233 60 Tu &
14 26 I1F( L GE.121) G0 TO 26 234 24 ROUL{])=-GC
715 IF(L.LE.4g) GO TO 26
716 AlLy=poT
737 26 AL851=PUINT
718 R{SOIsPOINT
719 WRITE{S24003 1530RUCTIVIINCVET)sBYVITYTLY) 5 LACI)J5415120) i
720 400 FORMAT(1HQ »15:F7.1sF5,1:2F6.1:F10.2:80A1) o1
731 2 CONTINUE bt
722 RETURN

723 END



235
236
237

239
244
241
242
243
244
245
245

252
253
254
255

281

(S

509

20
192

[l 253

ROUR(]1=-GB

CXETy=UXe11-300

Ki=KBARC

A2=a(1)

A0UR3=ROUA(E?

ROUL&=ROUL (TS

CAB=CRCTS

BX6=BX{L)

IFCROUR(EI-A413.L7,0,01) G0 TO 22t
HE=AL P IRBXLTY

WRITE(6:22%) H

CONT ENUE

KHSOKL ¢y =HIOKU (L 1 ~H

KH{1)=H

CONT INUE

WRITEC65502) (RA(1).181:520)
WRITE(G609) (1«SOKUCT) sHSORUCT ) s KHIORUL 1> KH{ DAL «PLUI s I2051N)
FORMAT (1RO 70K STA=ND, STA, GRANO-H, FHLOH, CUT~H.
1GRAND=-G, ADD-w, 7 {IK 211056F10,23)
RETURN

END

SUBROUTINE OPTHIKLsAsROURROUL»CXeBX3 8L «HH1)
REAL K1,K2eKB,KéesKL K4 XKL KN KLE
<9/ A1, 0/ROUR
K3=1,0/A-1.0/R0OUL
Kha=K I HE2/K3

IF{X64,L7,0,0) GO TO 3000

IF (K44 EQ,1,0) GU TO 3000
QRTIKSH)
3 ARCH-BXI/ (K4-1.0)
F(EX.LE. LX)y GO 7O 10
FLEX,GE . BX) 60 TO 10

HH1=-EXRA

G0 70 28

Kéem =K d

EX= (KHRCA-BKI/{Ké~1.0)

IF(EX.LE.CX) GO TO 3100
IF(EX,GE,B8X}) GO TO 3100

HHL=~EX%A

WRITE($5102) AsBXoCXAEXsHNLsKS
FORMAT(1HO »6BHBA=SB T SURY HHI GA KIMARY A;8X CKeEXHHIK4 W&,
1/1H ¢ &F20.5)

NORINAGA NO CHECK x

AK= (MH]*ROURRBX ) / { ROYRwA)
AY=(AGURXHHLISANROURARK ) / (ROUR~A)
DX={HHLAROULBCX S /LROUL~A)

DY SROUL#(HHI*ARCX T/ (ROVL-A)

ot )R

282

s g et e
AT AN AR IR U
DD O W

5 ot s 1o g

104

3000
202

310¢

04

i

3200
305

4480

ABZ (AX~BXIS02+AYH%Z

CO= (CR=DX I RR2+DY#%2
SA=(BX-EX)##2/ABS (K2}
SER(CX-EXI#%2/AB5(K3}
WRITE(8:10%) SA:5B:A8:CD
FORMAT(LIH «40H S&. 3B, ABKHZ
KLB=RL ¥%2

(A) 30,30:32

(AB LE,KLE) GD 7O 49090
KK1=-KLURDUR/SARTI L, 0o-ROURR®2)
KK2=1,0~A/RCUR
HHZ2=KKIRRREASBXY

G0 TO 2200

IF(CDLLE,KLBY GO TG 4000

3200
WRITE (65302} KA44:A,ROURSROULsCX»8X
O

RE

ARITE(H,304) BXSENUXsK1oAsROURROUL

FORMATCIHO:25H £EX NO ATAIGA OKASI! B8R =,F203,5,
56 CX =eF20.5/1H »4F10,2)

RETURY

WRITE{&5305) KLoHHLsHHZ

COMRZ/LH 54F10.2)

SHEX=

T(1HO»&2H A OR ROURSROUL NO ATAIGA MATIGAL 3% Ké44=58F10.3)

sF20.55

FORMAT(1H0237H NORINAGA GA KL D KOETA KL>HHIsHHZ WAs3F20.5)

RHL=HH2
h N

W RO T

Nlaf-1

ACHIYCT#II =YL 3N (T+1 X (1))
SRET+IVHY O =X RY (Te 1)

NUE

NIRXINY=R{LIX(1}

={SAC+2, 0%88)/SC




