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Synopsis

Level 1 reliability design method (partial factor design method) was introduced as a performance
verification method for whole stability of breakwaters and mooring facilities, according to the Japanese design
standard for port facilities whose title is "Technical Standards and Commentaries for Port and Harbour Facilities
in Japan (2007)”. For next revision of the standard, the authors strive to reassign the partial safety factors for
performance verifications of pile stress of pile-supported wharves.

In this study, as the first effort to reassign the partial factors, the authors examined two issues as shown
below.

1) The authors comprehensively summarized design methods implemented in past and current standards for
verifications of pile stress of vertically pile-supported wharves, and compared safety levels of steel piles
designed by the different design methods, with respect to the yield stress (maximum capacity) of the piles
under a ship berthing condition. The result of this comparison will be a basic reference data for
readjustment of the target safety level.

Especially, with respect to the past design method (allowable stress method) under a berthing condition,
it was confirmed that there have been two different concepts of a setting method of allowable stress for
steel pile. One is that the allowable stress is set at a safer level with considering a berthing force as a
frequent force, the other is that the allowable stress is set nearly at a maximum capacity of pile stress with
considering a berthing force as a short-term force. Since such a difference influences extremely the safety
level, the authors proposed that it should be sufficiently confirmed how the allowable stress had been
practically determined for past constructed structures in advance of the readjustment of the safety level.

2) In general, a framework analysis using a Finite Element Method is used for calculation of pile stresses of
pile-supported wharves. However, when performing a reliability analysis with using a Monte Calro
simulation basis, such a complex and time-consuming calculation method is not applicable. Therefore, in
this study, the authors newly developed a new calculation method that is capable of estimating the stresses
easily with a high approximation accuracy, which was based on a response function technique. Such

response functions were derived for typical cross-sections of 16 wharves.

Key Words: Level 1 reliability design method, Target safety level, Pile-supported wharf, ship berthing,

response surface method
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LB AG DO ARAAEE ERE D L~ 1 EHEMEREHEICET 275 % (20 1)
IS B - PIMEIER - B HIES
=9 PrEWRFE T (AR ERE)
HUEE BMERE (KBRS HULEE RMEEE (BRRERS) HIOKA TR
sz | L i Wi i Mt T B Mt B
e I I B P e L e B I e P R I B e P L e
(mm) (mm) | A@emd) | Z(em’) (mm) (mm) | A@emd) | Z(em’) (mm) (mm) | A(em’) | Z(cm’)

1518 700 11.4 246.62 4,180 0.999 600 9.5 176.24 2,560 1.000 600 10.6 196.28 2,840 0.999

@ 2518 700 12.8 276.34 4,660 0.999 600 10.6 196.28 2,840 0.999 600 12.6 232.52 3,340 1.000
358 700 18.3 391.92 6,510 0.998 600 16.2 297.12 4,220 0.999 600 18.8 343.27 4,840 0.998

1518 700 11.8 255.12 4,320 0.998 600 10.0 185.35 2,690 1.000 600 11.0 203.54 2,940 1.000

@) 2518 700 12.4 267.86 4,520 0.999 600 10.2 189.00 2,740 0.999 600 12.2 225.29 3,240 1.000
358 700 16.4 352.21 5,880 1.000 600 14.7 270.30 3,860 0.997 600 16.6 304.25 4,320 1.000

158 700 13.6 293.27 4,940 0.998 600 11.7 216.24 3,120 0.997 600 13.2 243.34 3,490 0.999

(©) 2518 700 14.7 316.48 5,310 1.000 600 12.6 232.52 3,340 0.999 600 14.7 270.30 3,860 0.998
3518 700 16.4 352.21 5,880 0.999 600 14.2 261.33 3,740 0.996 600 16.5 302.46 4,290 0.999

1518 700 12.7 274.22 4,630 0.999 600 10.9 201.73 2,920 0.998 600 12.2 225.29 3,240 0.999

@ 2518 700 13.8 297.50 5,000 1.000 600 12.0 221.67 3,190 0.999 600 13.6 250.54 3,590 0.998
358 700 15.3 329.11 5,510 1.000 600 13.2 243.34 3,490 1.000 600 15.3 281.04 4,010 0.999

1518 900 10.0 279.60 6,150 0.998 700 9.7 210.36 3,580 1.000 700 10.6 229.58 3,900 1.000

2518 900 11.5 321.00 7,040 0.999 700 11.2 242.36 4,110 0.998 700 13.1 282.69 4,770 1.000

2 3518 900 15.0 417.05 9,080 0.999 700 16.0 343.82 5,750 0.998 700 18.3 391.92 6,510 1.000
43518 900 17.1 474.30 10,300 0.999 700 18.8 402.33 6,670 0.998 700 222 472.72 7,760 0.999

158 900 10.7 298.94 6,570 0.999 700 10.7 231.71 3,930 1.000 700 11.8 255.12 4,320 0.997

25|18 900 11.3 315.49 6,920 0.999 700 11.0 238.10 4,040 0.998 700 13.0 280.58 4,730 0.998

® 358 900 14.2 395.16 8,610 1.000 700 15.2 327.01 5,480 0.998 700 17.2 368.95 6,150 0.998
4518 900 16.3 452.52 9,820 0.998 700 17.8 381.49 6,350 0.998 700 20.6 439.69 7,250 0.999

1518 900 13.1 365.00 7,980 0.999 700 13.8 297.50 5,000 1.000 700 15.5 333.32 5,580 0.999

2518 900 14.3 397.90 8,670 0.999 700 14.9 320.69 5,380 0.998 700 17.0 364.77 6,080 1.000

@ 358 900 14.9 414.31 9,020 0.998 700 15.6 335.42 5,610 0.998 700 18.0 385.66 6,410 0.999
43518 900 16.2 449.80 9,760 1.000 700 17.3 371.04 6,180 0.999 700 20.2 431.40 7,130 0.999

1518 900 12.4 345.77 71,570 1.000 700 13.1 282.69 4,770 0.998 700 14.5 312.27 5,240 0.999

25|18 900 13.7 381.46 8,330 0.998 700 14.2 305.94 5,140 0.998 700 16.0 343.82 5,750 0.998

3518 900 14.0 389.68 8,500 0.999 700 14.8 318.59 5,340 0.998 700 16.9 362.68 6,050 0.998
458 900 15.4 427.97 9,310 0.999 700 16.5 354.30 5,910 0.999 700 19.1 408.57 6,770 0.999

1518 900 9.5 265.77 5,850 1.000 700 9.6 208.22 3,550 0.999 700 10.2 221.04 3,760 1.000

2518 900 8.7 243.61 5,380 0.998 700 8.1 176.07 3,010 0.999 700 9.4 203.94 3,470 0.999

© 358 900 10.5 293.42 6,450 1.000 700 10.3 223.18 3,790 0.999 700 11.8 255.12 4,320 0.999
4518 900 13.5 375.98 8,210 1.000 700 14.5 312.27 5,240 0.999 700 16.3 350.11 5,850 0.999

538 900 15.0 417.05 9,080 0.999 700 16.4 352.21 5,880 0.999 700 19.0 406.49 6,740 1.000

1518 800 122 301.94 5,860 0.999 700 10.1 21891 3,720 1.000 700 10.9 235.97 4,000 1.000

2518 800 11.5 284.87 5,540 0.999 700 9.0 195.38 3,330 0.999 700 10.2 221.04 3,760 1.000

3518 800 12.8 316.55 6,130 0.998 700 10.0 216.77 3,690 0.997 700 11.5 248.74 4,210 1.000
438 800 15.5 382.01 7,350 1.000 700 13.5 291.15 4,900 0.998 700 15.0 322.80 5,410 0.999

558 800 17.7 435.01 8,320 0.998 700 15.2 327.01 5,480 0.999 700 17.3 371.04 6,180 1.000

1518 800 14.2 350.55 6,770 1.000 700 11.8 255.12 4,320 1.000 700 13.1 282.69 4,770 0.998

2518 800 15.1 372.34 7,170 1.000 700 12.5 269.98 4,560 0.999 700 14.0 301.72 5,070 1.000

@ 358 800 15.2 374.76 7,220 1.000 700 12.8 276.34 4,660 0.998 700 14.3 308.05 5,180 0.999
4518 800 15.5 382.01 7,350 0.999 700 12.8 276.34 4,660 0.999 700 14.8 318.59 5,340 0.998

558 800 16.8 413.36 7,930 0.999 700 14.1 303.83 5,110 0.998 700 16.1 345.91 5,780 0.998

1518 800 13.5 333.57 6,450 1.000 700 11.3 244.49 4,140 1.000 700 12.3 265.74 4,490 1.000

25|18 800 14.5 357.82 6,900 0.999 700 12.0 259.37 4,390 0.999 700 133 286.93 4,830 1.000

@ 3518 800 14.5 357.82 6,900 1.000 700 12.1 261.49 4,420 1.000 700 13.6 293.27 4,940 0.999
4518 800 14.5 357.82 6,900 1.000 700 12.2 263.62 4,460 0.999 700 13.8 297.50 5,000 0.999

558 800 16.2 398.91 7,660 0.998 700 13.5 291.15 4,900 1.000 700 15.3 329.11 5,510 1.000

1518 1,100 10.5 359.39 9,700 0.998 900 9.7 271.31 5,970 0.999 900 10.5 293.42 6,450 0.999

2518 1,100 10.9 372.94 10,100 0.997 900 9.4 263.00 5,800 0.998 900 11.0 307.22 6,750 0.999

358 1,100 13.3 454.06 12,200 1.000 900 11.6 323.75 7,100 1.000 900 14.0 389.68 8,500 0.998

® 4318 1,100 16.4 558.29 14,900 0.998 900 15.1 419.78 9,130 0.999 900 17.6 487.90 10,600 0.997
538 1,100 21.3 721.82 19,100 1.000 900 22.0 606.83 13,000 0.998 900 24.9 684.55 14,600 1.000

6518 1,100 22.5 761.64 20,100 1.000 900 23.1 636.37 13,600 0.999 900 28.0 767.05 16,200 0.999

158 1,100 11.2 383.10 10,300 0.998 900 10.5 293.42 6,450 0.999 1,000 9.5 295.62 7,250 0.996

25|18 1,100 122 416.93 11,200 0.998 900 10.5 293.42 6,450 0.999 1,000 10.1 314.10 7,700 0.998

358 1,100 13.8 470.91 12,600 0.998 900 12.0 334.77 7,330 0.998 1,000 11.5 357.13 8,730 0.998

® 4518 1,100 15.6 531.45 14,200 0.997 900 14.4 400.64 8,730 0.998 1,000 14.1 436.72 10,600 0.996
558 1,100 19.6 665.26 17,700 0.998 900 20.5 566.42 12,200 0.997 1,000 18.5 570.44 13,700 1.000

651 8B 1,100 20.9 708.53 18,800 0.998 900 21.6 596.07 12,800 0.998 1,000 19.8 609.72 14,700 0.999

1518 1,400 11.2 488.66 16,800 1.000 1,200 9.4 351.60 10,400 1.000 1,300 9.5 385.15 12,300 1.000

@ 2518 1,400 235 1016.23 34,400 0.999 1,200 19.8 734.13 21,300 0.999 1,300 19.3 776.52 24,500 1.000
358 1,400 25.7 1109.60 37,400 0.999 1,200 23.1 854.09 24,700 1.000 1,300 23.2 930.60 29,200 0.999

158 1,300 13.9 561.62 17,900 0.999 1,200 10.3 384.97 11,400 1.000 1,300 10.4 421.35 13,500 0.999

258 1,300 264 | 1056.30 33,000 1.000 1,200 19.1 708.59 20,600 1.000 1,300 18.7 752.74 23,800 0.999
358 1,300 27.8 1111.09 34,600 0.999 1,200 21.8 806.91 23,300 1.000 1,300 21.4 859.60 27,000 1.000
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(mm) (mm) A (sz) zZ (sz) (mm) (mm) A (cmz) z (cml)
1518 500 7.1 109.94 1,340 1.000 500 7.0 108.42 1,320 0.997
@ 2518 500 6.6 102.30 1,250 1.000 500 7.0 108.42 1,320 0.997
3518 500 10.6 162.97 1,950 1.000 500 11.0 168.99 2,020 0.997
1518 500 7.5 116.04 1,410 0.995 500 7.4 114.52 1,390 0.998
@) 2518 500 6.5 100.77 1,230 0.995 500 6.8 105.36 1,280 1.000
3518 500 9.8 150.92 1,810 0.997 500 10.0 153.94 1,850 1.000
1518 500 8.2 126.69 1,530 0.999 500 8.3 128.21 1,550 0.997
® 2518 500 8.4 129.73 1,570 1.000 500 8.7 134.28 1,620 0.999
3518 500 93 143.37 1,730 0.997 500 9.6 147.90 1,780 0.997
1518 500 7.9 122.13 1,480 0.994 500 7.9 122.13 1,480 0.994
@ 2518 500 8.0 123.65 1,500 0.997 500 8.3 128.21 1,550 0.996
3518 500 8.9 137.31 1,660 0.996 500 9.1 140.34 1,690 0.997
1518 600 7.8 145.12 2,120 0.999 600 7.6 141.44 2,070 0.998
2518 600 7.6 141.44 2,070 1.000 600 7.8 145.12 2,120 1.000
© 35|18 600 11.2 207.17 2,990 0.998 600 11.6 214.43 3,090 0.997
4518 600 12.3 227.10 3,270 0.999 600 13.0 239.73 3,440 0.998
1518 600 8.5 157.95 2,300 1.000 600 8.5 157.95 2,300 0.997
2518 600 7.3 135.93 1,990 0.999 600 7.4 137.77 2,020 1.000
® 35|18 600 10.7 198.09 2,870 0.996 600 10.9 201.73 2,920 0.999
4518 600 12.0 221.67 3,190 0.999 600 12.6 232.52 3,340 1.000
1518 600 10.2 189.00 2,740 0.997 600 10.3 190.82 2,770 0.997
2518 600 10.4 192.64 2,790 0.998 600 10.7 198.09 2,870 0.998
@ 35|18 600 11.0 203.54 2,940 0.997 600 11.2 207.17 2,990 0.999
4518 600 11.8 218.05 3,140 0.999 600 12.3 227.10 3,270 0.998
1518 600 9.8 181.71 2,640 0.999 600 9.9 183.53 2,660 0.999
2518 600 10.0 185.35 2,690 0.999 600 10.2 189.00 2,740 0.999
3518 600 10.5 194.46 2,820 0.997 600 10.7 198.09 2,870 0.998
45|18 600 11.4 210.80 3,040 1.000 600 11.8 218.05 3,140 1.000
1518 600 8.8 163.44 2,380 0.996 600 8.5 157.95 2,300 1.000
2518 600 6.6 123.04 1,810 0.998 600 6.8 126.72 1,860 0.998
©) 3518 600 8.4 156.12 2,280 0.999 600 8.6 159.78 2,330 0.998
45|18 600 12.3 227.10 3,270 0.998 600 12.7 234.32 3,370 0.996
5518 600 13.4 246.94 3,540 1.000 600 14.3 263.12 3,760 0.997
1518 600 9.2 170.76 2,480 0.997 600 9.0 167.10 2,430 1.000
2518 600 7.4 137.77 2,020 0.998 600 7.6 141.44 2,070 0.999
(D) 3518 600 8.1 150.62 2,200 0.999 600 8.3 154.29 2,250 0.999
4518 600 114 210.80 3,040 1.000 600 11.8 218.05 3,140 0.998
5518 600 12.7 234.32 3,370 1.000 600 13.3 245.14 3,520 0.998
1518 600 10.3 190.82 2,770 0.997 600 10.4 192.64 2,790 0.999
2518 600 10.5 194.46 2,820 0.998 600 10.8 199.91 2,890 1.000
() 3518 600 10.7 198.09 2,870 0.998 600 11.0 203.54 2,940 0.999
451 85 600 10.9 201.73 2,920 0.997 600 11.2 207.17 2,990 0.999
5518 600 11.8 218.05 3,140 0.999 600 12.2 225.29 3,240 1.000
1518 600 9.9 183.53 2,660 0.999 600 10.0 185.35 2,690 0.997
2518 600 10.2 189.00 2,740 0.998 600 10.4 192.64 2,790 0.998
@ 35|18 600 10.2 189.00 2,740 0.998 600 10.5 194.46 2,820 0.998
4518 600 10.4 192.64 2,790 0.998 600 10.6 196.28 2,840 1.000
55|18 600 11.5 212.62 3,070 0.996 600 11.8 218.05 3,140 0.999
1518 700 8.1 176.07 3,010 1.000 700 7.9 171.77 2,940 1.000
25|18 700 6.9 150.24 2,580 0.997 700 6.8 148.09 2,540 0.998
3518 700 7.6 165.32 2,830 0.999 700 7.6 165.32 2,830 0.998
® 4518 700 9.5 206.08 3,510 0.999 700 9.9 214.63 3,650 0.997
5518 700 13.6 293.27 4,940 1.000 700 14.2 305.94 5,140 0.999
658 700 12.5 269.98 4,560 0.999 700 13.4 289.04 4,870 0.998
1518 700 8.6 186.80 3,190 0.997 700 8.4 182.51 3,120 0.999
2518 700 7.4 161.01 2,760 0.997 700 7.4 161.01 2,760 0.999
3518 700 7.5 163.17 2,790 0.999 700 7.6 165.32 2,830 0.998
® 4518 700 9.1 197.52 3,370 0.998 700 9.3 201.80 3,440 0.999
5518 700 13.2 284.81 4,800 0.999 700 13.7 295.38 4,970 0.999
6518 700 12.0 259.37 4,390 0.998 700 12.8 276.34 4,660 0.999
1518 800 8.5 211.36 4,140 0.997 800 8.4 208.90 4,090 1.000
@® 2518 800 15.2 374.76 7,220 0.998 800 15.3 377.18 7,260 0.999
3518 800 14.9 367.50 7,080 0.999 800 15.9 391.67 7,530 0.998
1518 800 9.1 226.11 4,420 0.999 800 9.2 228.56 4,470 0.998
@® 2518 800 14.8 365.08 7,040 0.997 800 14.7 362.66 6,990 0.999
3518 800 14.3 352.97 6,810 0.999 800 15.2 374.76 7,220 0.997
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1518 500 8.0 123.65 1,500 0.997 500 8.0 123.65 1,500 1.000
©) 258 500 6.6 102.30 1,250 0.997 500 6.9 106.89 1,300 1.000
3518 500 9.5 146.39 1,760 1.000 500 9.8 150.92 1,810 0.999
1518 500 8.5 131.25 1,590 0.993 500 8.6 132.76 1,600 0.999
@) 2518 500 6.4 99.24 1,210 0.995 500 6.6 102.30 1,250 0.998
3518 500 8.8 135.80 1,640 0.995 500 8.9 137.31 1,660 0.998
1518 500 93 143.37 1,730 0.997 500 9.6 147.90 1,780 0.997
® 2518 500 8.4 129.73 1,570 1.000 500 8.7 134.28 1,620 0.999
3518 500 8.2 126.69 1,530 0.999 500 8.3 128.21 1,550 0.997
1518 500 8.8 135.80 1,640 0.997 500 9.1 140.34 1,690 0.997
@ 2518 500 8.2 126.69 1,530 0.997 500 8.3 128.21 1,550 0.996
3518 500 7.8 120.61 1,460 0.997 500 7.9 122.13 1,480 0.994
1518 600 8.8 163.44 2,380 0.999 600 8.8 163.44 2,380 1.000
2518 600 8.0 148.79 2,170 1.000 600 8.2 152.45 2,230 1.000
© 3518 600 10.8 199.91 2,890 0.999 600 11.2 207.17 2,990 1.000
4518 600 11.0 203.54 2,940 0.999 600 11.4 210.80 3,040 0.999
1518 600 9.7 179.88 2,610 0.999 600 9.8 181.71 2,640 0.997
2518 600 7.8 145.12 2,120 0.998 600 8.1 150.62 2,200 0.996
© 3518 600 10.2 189.00 2,740 0.998 600 10.5 194.46 2,820 0.996
4518 600 10.6 196.28 2,840 1.000 600 10.9 201.73 2,920 0.997
1518 600 11.8 218.05 3,140 0.999 600 12.3 227.10 3,270 0.998
2518 600 11.0 203.54 2,940 0.997 600 11.2 207.17 2,990 0.999
@ 3518 600 10.4 192.64 2,790 0.998 600 10.7 198.09 2,870 0.998
4518 600 10.2 189.00 2,740 0.997 600 10.3 190.82 2,770 0.997
1518 600 11.4 210.80 3,040 1.000 600 11.8 218.05 3,140 1.000
2518 600 10.5 194.46 2,820 0.997 600 10.7 198.09 2,870 0.998
3518 600 10.0 185.35 2,690 0.999 600 10.2 189.00 2,740 0.999
4518 600 9.8 181.71 2,640 0.999 600 9.9 183.53 2,660 0.999
1518 600 9.8 181.71 2,640 0.998 600 9.7 179.88 2,610 1.000
2518 600 7.3 135.93 1,990 1.000 600 7.4 137.77 2,020 0.998
©) 3518 600 8.4 156.12 2,280 1.000 600 8.8 163.44 2,380 1.000
4518 600 11.8 218.05 3,140 0.999 600 12.2 225.29 3,240 1.000
5518 600 11.9 219.86 3,170 0.997 600 12.4 228.90 3,290 0.999
1518 600 10.4 192.64 2,790 0.997 600 10.5 194.46 2,820 0.997
2518 600 8.2 152.45 2,230 0.998 600 8.3 154.29 2,250 1.000
3518 600 8.1 150.62 2,200 0.998 600 8.4 156.12 2,280 0.999
45|18 600 10.8 199.91 2,890 0.999 600 11.1 205.36 2,970 0.999
5518 600 11.2 207.17 2,990 0.998 600 11.5 212.62 3,070 0.999
1518 600 11.8 218.05 3,140 0.999 600 12.2 225.29 3,240 0.999
2518 600 10.9 201.73 2,920 0.997 600 11.2 207.17 2,990 0.999
® 35|18 600 10.7 198.09 2,870 0.998 600 11.0 203.54 2,940 0.999
4518 600 10.5 194.46 2,820 0.998 600 10.9 201.73 2,920 0.998
55|18 600 10.3 190.82 2,770 0.997 600 10.3 190.82 2,770 0.999
1518 600 11.5 212.62 3,070 0.996 600 11.7 216.24 3,120 1.000
25|18 600 10.4 192.64 2,790 0.998 600 10.7 198.09 2,870 0.999
@ 3518 600 10.2 189.00 2,740 0.998 600 10.5 194.46 2,820 0.999
451 8 600 10.2 189.00 2,740 0.998 600 10.3 190.82 2,770 0.999
5518 600 9.9 183.53 2,660 0.999 600 10.0 185.35 2,690 0.999
1518 700 9.4 203.94 3,470 0.999 700 9.4 203.94 3,470 0.999
2515 700 73 158.86 2,720 0.998 700 7.2 156.71 2,690 0.998
35|18 700 8.0 173.92 2,970 0.997 700 8.1 176.07 3,010 0.999
® 4518 700 9.5 206.08 3,510 0.999 700 10.0 216.77 3,690 1.000
55|18 700 13.7 295.38 4,970 0.997 700 14.1 303.83 5,110 1.000
6518 700 10.3 223.18 3,790 0.998 700 10.8 233.84 3,970 0.999
1518 700 10.1 218.91 3,720 0.999 700 10.2 221.04 3,760 0.998
2518 700 7.9 171.77 2,940 0.998 700 8.0 173.92 2,970 0.999
35|18 700 7.8 169.62 2,900 0.997 700 79 171.77 2,940 0.998
® 45|18 700 9.1 197.52 3,370 0.998 700 9.5 206.08 3,510 0.998
55|18 700 13.0 280.58 4,730 0.997 700 133 286.93 4,830 0.999
6518 700 9.9 214.63 3,650 0.998 700 10.3 223.18 3,790 0.998
1518 800 10.4 257.98 5,030 0.998 800 10.6 262.88 5,120 1.000
@® 2518 800 16.0 394.08 7,570 0.998 800 16.1 396.49 7,620 1.000
35|18 800 12.1 299.51 5,810 0.998 800 12.7 314.12 6,090 0.999
1518 800 11.5 284.87 5,540 1.000 800 12.0 297.07 5,770 0.997
® 25|18 800 15.2 374.76 7,220 0.998 800 15.2 374.76 7,220 0.998
35|18 800 11.4 282.43 5,490 1.000 800 11.9 294.63 5,720 0.996
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275.0 428.6 415.7 0.9700 275.0 1,125.2 1,127.0 1.0016
419.8 500 649.2 629.5 0.9697 419.8 500 1,061.5 1,064.3 1.0026
550.0 847.6 821.7 0.9695 550.0 1,004.3 1,007.9 1.0035
275.0 297.2 303.2 1.0202 275.0 1,146.6 1,146.3 0.9997
419.8 3,500 4477 456.9 1.0205 419.8 3,500 1,094.4 1,093.8 0.9994
550.0 1,000 583.1 595.1 1.0206 550.0 1,000 1,047.5 1,046.7 0.9992
275.0 ’ 266.3 265.8 0.9984 275.0 ’ 1,152.8 1,153.4 1.0005
419.8 8,000 400.1 399.4 0.9983 419.8 8,000 1,103.9 1,104.8 1.0008
550.0 520.4 519.5 0.9982 550.0 1,059.9 1,061.1 1.0011
275.0 256.9 240.8 0.9375 275.0 1,155.9 1,158.3 1.0021
419.8 15,000 385.5 360.9 0.9361 419.8 15,000 1,108.7 1,112.5 1.0034
550.0 501.2 468.8 0.9355 550.0 1,066.2 1,071.2 1.0047
275.0 410.8 416.4 1.0136 275.0 1,134.4 1,133.1 0.9989
419.8 500 621.6 630.1 1.0138 419.8 500 1,075.7 1,073.7 0.9982
550.0 811.1 8223 1.0139 550.0 1,022.9 1,020.3 0.9975
275.0 3354 331.8 0.9891 275.0 1,146.4 1,146.5 1.0001
419.8 3,500 505.8 500.3 0.9890 419.8 3,500 1,094.2 1,094.3 1.0001
550.0 7500 659.0 651.8 0.9890 550.0 7500 1,047.2 1,047.3 1.0001
275.0 ’ 293.6 301.6 1.0273 275.0 ’ 1,153.3 1,151.7 0.9986
419.8 8,000 4416 453.9 1.0280 419.8 8,000 1,104.6 1,102.2 0.9978
550.0 574.6 590.9 1.0283 550.0 1,060.9 1,057.7 0.9970
275.0 268.9 280.7 1.0438 275.0 1,157.5 1,155.4 0.9981
419.8 15,000 403.6 421.8 1.0449 419.8 15,000 1,111.2 1,107.9 0.9970
550.0 5247 548.6 1.0454 550.0 1,069.6 1,065.2 0.9959
275.0 397.3 406.3 1.0227 275.0 1,138.5 1,137.2 0.9988
419.8 500 600.7 614.6 1.0230 419.8 500 1,081.9 1,079.9 0.9982
550.0 783.7 801.8 1.0231 550.0 1,031.1 1,028.5 0.9975
275.0 3437 3335 0.9705 275.0 1,147.1 1,148.5 1.0012
419.8 3,500 518.3 502.8 0.9700 419.8 3,500 1,095.2 1,097.3 1.0020
550.0 17.500 675.4 655.0 0.9698 550.0 17,500 1,048.5 1,051.3 1.0027
275.0 305.6 307.0 1.0045 275.0 1,153.2 1,152.9 0.9997
419.8 8,000 459.9 462.0 1.0046 419.8 8,000 1,104.6 1,104.1 0.9995
550.0 598.5 601.3 1.0047 550.0 1,060.8 1,060.2 0.9994
275.0 278.7 288.4 1.0348 275.0 1,157.6 1,156.1 0.9987
419.8 15,000 418.4 4333 1.0356 419.8 15,000 1,111.4 1,109.0 0.9978
550.0 544.1 563.6 1.0359 550.0 1,069.8 1,066.6 0.9971
275.0 387.7 396.1 1.0218 275.0 1,141.2 1,140.5 0.9994
419.8 500 585.9 598.7 1.0220 419.8 500 1,086.1 1,085.1 0.9990
550.0 764.1 781.0 1.0221 550.0 1,036.6 1,035.2 0.9987
275.0 346.5 3315 0.9567 275.0 1,147.8 1,150.4 1.0023
419.8 3,500 522.5 499.5 0.9559 419.8 3,500 1,096.3 1,100.3 1.0036
550.0 680.8 650.6 0.9555 550.0 1,050.0 1,055.3 1.0050
275.0 32,500 312.7 307.6 0.9835 275.0 32,500 1,153.3 1,154.3 1.0009
419.8 8,000 470.7 462.7 0.9831 419.8 8,000 1,104.7 1,106.3 1.0015
550.0 612.7 602.2 0.9829 550.0 1,061.0 1,063.1 1.0020
275.0 285.9 290.7 1.0165 275.0 1,157.6 1,157.2 0.9996
419.8 15,000 4295 436.7 1.0168 419.8 15,000 1,111.3 1,110.7 0.9994
550.0 558.6 568.0 1.0170 550.0 1,069.7 1,068.9 0.9992

¥ {E 1.0007 EECIE 1.0000

z £ K = 0.0297 z £ R = 0.0021
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275.0 751.0 745.8 0.9930 275.0 1,455.1 1,452.9 0.9985
419.8 1,000 1,147.4 1,139.4 0.9930 419.8 1,000 1,549.8 1,546.8 0.9981
550.0 1,503.8 1,493 .4 0.9930 550.0 1,634.9 1,631.3 0.9978
275.0 701.3 704.5 1.0045 275.0 1,442.9 1,443.1 1.0001
419.8 2,500 1,071.7 1,076.5 1.0044 419.8 2,500 1,531.1 1,531.8 1.0005
550.0 1,404.7 1,410.9 1.0044 550.0 1,610.4 1,611.6 1.0007
275.0 652.5 657.9 1.0082 275.0 1,430.9 1,432.0 1.0008
356.2 845.9 852.8 1.0082 356.2 1,476.8 1,478.5 1.0011
419.8 7,500 997.3 1,005.5 1.0082 419.8 7,500 1,512.8 1,514.9 1.0014
460.0 1,093.0 1,102.0 1.0082 460.0 1,535.6 1,537.9 1.0015
550.0 1,307.3 1,318.0 1.0082 550.0 1,586.5 1,589.4 1.0019
275.0 622.9 624.0 1.0018 275.0 1,423.6 1,423.9 1.0002
419.8 17,500 952.2 953.9 1.0018 419.8 17,500 1,501.7 1,502.6 1.0006
550.0 1,248.3 1,250.5 1.0018 550.0 1,572.0 1,573.3 1.0009
275.0 604.9 600.4 0.9926 275.0 1,419.2 1,4183 0.9993
419.8 32,500 924.7 917.9 0.9926 419.8 32,500 1,495.0 1,494.0 0.9993
550.0 1,212.3 1,203.4 0.9927 550.0 1,563.1 1,562.1 0.9994
F 15 & 1.0010 Ed o) & 1.0001
g2 £ R = 0.0064 g % R = 0.0012
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158 1.0010 0.0803 0.0802 1.0001 0.0041 0.0041

® 258 1.0000 0.0207 0.0207 1.0000 0.0004 0.0004
358 1.0001 0.0107 0.0107 1.0000 0.0024 0.0024

158 1.0014 0.0915 0.0914 1.0001 0.0051 0.0051

@ 258 0.9998 0.0250 0.0250 1.0000 0.0003 0.0003
358 1.0002 0.0140 0.0140 1.0000 0.0029 0.0029

1518 1.0012 0.0080 0.0080 0.9998 0.0015 0.0015

@ 2518 1.0012 0.0079 0.0079 1.0000 0.0001 0.0001
35|18 1.0012 0.0076 0.0076 1.0002 0.0013 0.0013

1518 1.0016 0.0136 0.0135 0.9998 0.0024 0.0024

@ 2518 1.0016 0.0132 0.0131 1.0000 0.0002 0.0002
3518 1.0015 0.0127 0.0127 1.0002 0.0020 0.0020

1518 1.0007 0.0297 0.0297 1.0000 0.0021 0.0021

@ 258 1.0002 0.0137 0.0137 1.0000 0.0007 0.0007
358 0.9999 0.0116 0.0116 0.9999 0.0039 0.0039

45| 8 0.9984 0.0253 0.0253 0.9997 0.0043 0.0043

158 1.0002 0.0348 0.0348 1.0001 0.0028 0.0028

@ 258 1.0002 0.0179 0.0179 1.0001 0.0009 0.0009
358 1.0000 0.0158 0.0158 1.0001 0.0013 0.0013

45| 8 1.0005 0.0212 0.0212 1.0000 0.0037 0.0037

1518 1.0011 0.0069 0.0069 0.9998 0.0014 0.0014

@ 2518 1.0010 0.0067 0.0067 0.9999 0.0005 0.0005
35|18 1.0010 0.0066 0.0066 1.0000 0.0004 0.0004

4518 1.0010 0.0064 0.0064 1.0001 0.0012 0.0012

1518 1.0014 0.0117 0.0117 0.9998 0.0022 0.0022

2518 1.0013 0.0113 0.0113 0.9999 0.0007 0.0007
3518 1.0013 0.0111 0.0111 1.0000 0.0006 0.0006

45| 8 1.0013 0.0107 0.0107 1.0002 0.0019 0.0019

158 1.0000 0.0374 0.0374 1.0000 0.0014 0.0014

258 1.0007 0.0260 0.0259 1.0000 0.0005 0.0005

@ 358 1.0002 0.0102 0.0102 1.0000 0.0007 0.0007
45| 8 1.0001 0.0101 0.0101 1.0001 0.0012 0.0012

5518 1.0001 0.0123 0.0123 1.0000 0.0015 0.0015

158 1.0001 0.0455 0.0455 1.0001 0.0019 0.0019

2518 1.0003 0.0297 0.0297 1.0000 0.0006 0.0006

35|18 1.0002 0.0135 0.0135 1.0000 0.0009 0.0009
4518 1.0005 0.0140 0.0140 1.0000 0.0009 0.0009

55|18 1.0003 0.0167 0.0167 1.0000 0.0019 0.0019

1518 1.0010 0.0068 0.0068 0.9999 0.0009 0.0009

2518 1.0010 0.0067 0.0067 1.0000 0.0003 0.0003

@ 3518 1.0010 0.0067 0.0067 1.0000 0.0002 0.0002
45| 8 1.0010 0.0066 0.0066 1.0000 0.0003 0.0003

5518 1.0010 0.0065 0.0065 1.0001 0.0008 0.0008

158 1.0013 0.0114 0.0114 0.9999 0.0014 0.0014

258 1.0013 0.0111 0.0111 0.9999 0.0006 0.0006

@ 358 1.0013 0.0111 0.0110 1.0000 0.0002 0.0002
45| 8 1.0013 0.0111 0.0110 1.0000 0.0005 0.0005

5518 1.0013 0.0107 0.0107 1.0001 0.0013 0.0013

1518 0.9999 0.0259 0.0259 0.9998 0.0031 0.0031

2518 1.0011 0.0216 0.0215 1.0000 0.0007 0.0007

@ 35|18 1.0003 0.0104 0.0104 1.0001 0.0012 0.0012
4518 1.0000 0.0062 0.0062 1.0001 0.0020 0.0020

55|18 0.9993 0.0153 0.0154 1.0000 0.0071 0.0071

6518 0.9992 0.0150 0.0150 0.9997 0.0045 0.0045

1518 0.9998 0.0325 0.0325 0.9996 0.0036 0.0036

258 1.0009 0.0245 0.0245 1.0000 0.0009 0.0009

358 1.0004 0.0133 0.0133 1.0001 0.0016 0.0016
45| 8 1.0000 0.0084 0.0084 1.0001 0.0022 0.0022

5518 1.0002 0.0146 0.0146 1.0000 0.0013 0.0013

65| B 1.0002 0.0135 0.0135 1.0000 0.0040 0.0040

158 0.9999 0.0401 0.0401 1.0001 0.0042 0.0042

@ 258 1.0003 0.0084 0.0084 1.0000 0.0012 0.0012
35|18 0.9996 0.0115 0.0115 0.9999 0.0032 0.0032

1518 0.9997 0.0499 0.0499 1.0001 0.0058 0.0058

2518 1.0006 0.0112 0.0112 1.0000 0.0017 0.0017
3518 0.9952 0.0271 0.0272 0.9987 0.0072 0.0072

FE OB 0.0182 FE Y 0.0019

&= X 0.0914 = X 0.0072

&/ 0.0062 &= /) 0.0001
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