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Synopsis

According to the Japanese design standard for port facilities included in the "Technical Standards and
Commentaries for Port and Harbour Facilities in Japan (2009)”, designing berthing velocities should be based on
actual measurements. The current design standard contains some previous measured data of berthing velocities
as reference, however, there remains several issues for the next revision of the design standard as shown below.

1) The reference data presented in the current design standard is outdated, because it was acquired before
more than 20 years.

2) The technical standard does not include measured data for large ships to respond to the recent
remarkable increase in the size of ships.

3) The PIANC WG145 now proposes that characteristic values of berthing velocities should be determined
considering a certain confidence level based on actual measured data. On the other hand, the current
Japanese design standard does not provide any such information.

In this study, we collected all the available measured data on berthing velocities and all the examples of
design berthing velocities assigned in the past design cases in Japan. On the basis of these data, the relationship
between measured berthing velocity and ship size is investigated with regard to the different types of ship. In
addition, regression curves of the berthing velocity on the ship size are obtained for each type of ship, assigning
the confidence levels on our estimations. Comparing the regression curves with the design berthing velocities,

the confidence levels of the past design values are roughly evaluated.
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TR A1 BEEHEOERT—F—% (27T 1/3)
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A O HE R O R B D TR S AT
/A BFNRE - PHEIETE < = HIES - RIS

R A2 BEEHEOERT—F—% (275 2/3)

o | 28 [mmooz| xm | wsww | EH L L I— AR W % i 750
pulr BT (m) (mK+H) - AR EFARE : yem A (BHAI7:5%) pids]
(ecm/s) EIEGEER =3 C)
101 35,046 DWT 6.0
102 34,101 DWT 5.4
103 35,095 DWT 5.1
104 35,040 DWT 4.3
105 35,038 DWT 38
106 35037 DWT 3.3
107 34,151 DWT 4.5
108 40,116 DWT 3.7
109 39,961 DWT 4.0
110 40,018 DWT 5.5
—]]1 " 4 " " " 1 40,072 DWT 6.0 " a A
112 40,022 DWT 6.8
113 40,184 DWT 8.3
114 45,104 DWT 8.0
115 44,998 DWT 76
116 45,049 DWT 72
17 45046 DWT 6.2
118 45096 DWT 55
119 45,095 DWT 5.0
120 45093 DWT 4.5
121 45088 DWT 3.0
122 40,021 DWT 6.5
123 10,400 DWT 3.7
124 10,600 [DWT 9.1
125 30,800 DWT 2.0
126 32,200 DWT 2.7
127 31,300 DWT 3.7
128 35,900 DWT 6.9
129 32,300 DWT 8.1
130 42,400 DWT 1.5
131 49,000 DWT 24
132 56,500 DWT 12
133 56,500 DWT 25
134 56,700 DWT 34
135 56,700 DWT 4.6
136 56,700 DWT 5.0 xia
137 58,900 [DWT 1.9 {ﬁa‘éﬁ;&%ﬂ
138 58,700 DWT 2.9 % Vol60 No. 2T
139 59,200 DWT 4.2 AR EE O
140 58,700 DWT 4.9 [rgwabrrrandie
141 49,400 DWT 6.1 SR A~
142 42900 Dl b8 BI(L#.2013) |,
143 56,500 {DWT 6.8 | Z:ntz:rotn
e 55700 DWT L EEERHLOK ((xmEx)  |[RORIE
146 58,700 DWT 65 FISRILLIR. BB PIANC World —ypeapnsry
47 59100 IDWT 8.4 MZERESN TS,  |Congress San é|$ ;;ﬁX‘E
o] Japan Port | EC#fEL = = = = . XAREYZFE L TAY R—|Francisco USA 2eed
148\ V) | (ot REMmEL RewmL ML | REEL 58,600 DWT 114 e FIINEF
Ta9] No- WTFFN-R) 51100 IOWT 23 k- RSRE—DERK (2014 2125,
5ol 61°500 IDWT 26 HRESA TS, [OHRACTERISTI | & o ss
151 62,100 DWT 28 L —BEEtI= |CS OF BXADTS
: 8 MEASURED iUk
152 62,000 \DWT 3.1 BERTHING PELE 28
153 60,900 'DWT 4.2 VELOGITY AND |
154 61,800 DWT 4.5 THE
155 61,800 DWT 6.2
156 61,100 DWT 9.0 ?g;'ﬁ:y&“
157 68,300 DWT 8.5 DESIGN OF
158 75,600 DWT 12.8 BERTHING SHIPJ
159 104,000 \DWT 0.3
160 106,000 \DWT 0.7
161 107,000 DWT 1.9
162 106,000 \DWT 2.0
163 106,000 DWT 2.7
164 106,000 \DWT 3.2
165 109,000 [DWT 4.1
166 111,000 DWT 0.9
167 111,000 DWT 15
168 111,000 {DWT 2.9
169 111,000 \DWT 3.2
170 111,000 [DWT 4.1
171 111,000 DWT 4.9
172 104,000 \DWT 7.1
173 106,000 DWT 8.1
174 2,230 DWT 2.9
175 1,890 DWT 5.4
176 8,060 DWT 15
177 8,230 DWT 8.6
178 18,500 [DWT 3.0 ﬁé‘g};?gf
179 18,200 DWT 6.1 [rgwaPmrrani
180 17,300 [DWT 9.1 SRR~ i
181 18,000 \DWT 10.5 RIOLES2013) | .,
182 18,500 [DWT 15.8 | TIIHBD
183 18,300 DWT 16.5 (@8] FrAH I E
184 12,500 [DWT 19.0 PIANG World e
185 20,400 DWT 74 Gongress San MHEEBRXE
186 . 20,400 DWT 7.7 sy :
187] Yoy ot (]iei?ﬂ;) EEAL | EmmL | ESML | EESL [ 21800 DWT 8.2 1,7“4} TRt~k |Francisco USA
188] 20,400 DWT 1.7 [GHRACTERISTI
189 36,700 DWT 4.6 S OF
190 34,300 DWT 4.9 MEASURED o
191 34,300 DWT 5.7 BERTHING PELE 28
192 33,800 :DWT 8.0 VELOCITY AND |
193 33,300 DWT 8.7 THE
194 34,100 DWT 12.0
195 37,400 DWT 8.8 ’;zg'ﬁﬁy&”
196 53,800 DWT 6.4 DESIGN OF
197 52,500 DWT 7.4 BERTHING SHIPJ
198 52,500 DWT 8.2
199 53,100 DWT 9.8
200 52,600 DWT 12.0
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TR A-3 BEEHEOERT—&—% (275 3/3)
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A O HE R O R B D TR S AT
/A BFNRE - PHEIETE < = HIES - RIS

TR A-4 BRHEEOENT—2 % (EWH1/2)

, 452 5
L. | BEE- R IKE SR AR = " & T30
No. & Shs EREE . e FHRIEEEEE (cm s Han
X -HER A (m) | GBARE) | TUOF | EEE BEIY e pe— GHl7E%) B
1 12,150
2 23,371
3 17,823
4 8.736
5 11,326
6 20,225
7 24,320
8 39,333
9 10,975
10, 21,686
11 21,997
12 12,888
13 20,237
14 18,279
15 18,174
16 17,120
17 9,359
18 29,175
19 6,338
20 13,187
21 19,789
22 23,090
23 20,720
24 11,892
25 9,861
26 13,406
27 14,838
28 35,426
29 7,989
30 13,056
31 15,277 HRDE RO AR BT EHNo.170
32 15,452 FUBEAEEOSK (MR DR

|33 WR4TE 9,947 FoBTH . [&EIG973) rr_p

|34 e 8 12,011 H=19, BEE 96 (8]

L35 mm | mEmlL | eEmL | mEmL | mEmL | ~ 14618 st (k) £FLT ! K—gem
364 Jenis minare 13938 iR I (ISTHEHR
37 118 11,045 XCOERXISHITE (EEOEROK |7
38 27,041 HKh U BISHFICE |7 L OELE- R
39 7.678 HEHEFOBOKRICHT- F(ERI9ETA)

40 6.734 % p402
41 10,421
42 27,785
43 11,589
44 11,560
45 9,991
46 7.295
47 8,253
48 11,326
49 10,966
50 20,248
51 6.784
52 8,876
53 11,923
54 7.925
55 42,570
56 21,220
57 9,145
58 12577
59 28,634
60 11,132
61 12,309
62 9517
63 5,021
64 13,652
65 7,031
66 8,608
67 9,073
68 7,671
69 10,184
70 33,099
71 1,904
72 4124
73 2,982
74, 3,997
75 8,185
76 8,122
77 7,170
78 5584
79 4,822

o] 3108 BEIFRNE,
81 6.155 EIsH[ MM DIE
82 4,124 FREICRET AR I7hB0
83 8312 IR (1991,5F |FARYIE

T s | oam | ewml | Emml | EwEL | o o RERCE | aD
86 P " " " 3ETH 3,109 (B 9B ARER 1 RERRER
87 4315 &) WTHERSHh
88 5,520 BEOREROR |fzHI9K%E £
89 5,393 T LD FfE (ORFRELY
90 4,188 BERI9ETA)

91 7,234 p403
92 8,122
93 8,122
94 9,454
95 8.249
96 10,152
97 11,485
98 10,977
99 14213
100 14,911
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TR A-6 BREHEOENT—F—E (L7 1/2)

o | B | mE—x | kg | semn | JEH s . F—50)
HXH iEE:] (m) (BK+H) (;1/5)" AR EEmME (RHRIA %) pie]
1 2011/4/8] 93549 X I
2 2011/4/10] 90,844 DWT 30 | MR 1.0 e
3 2011/3/22| 80,679 DWT 6.0 | ME 4.0 L;Z‘:’;_g,\a§ﬁm(%
4| B N—ZNo.4 140 93549  DWT| 100 2010/12/19 91439 DWT 80 | mE (R
- EREERER
5 2010/2/15| 91,439 DWT 8.0 | ME 3.0 8om/s
6 2009/12/23| 91,439 (DWT 50 | ME 5.0
7 2009/6/9] 93549 IDWT 50 | ME 3.0
8 2011/6/21| 169,382 DWT 6.0 | M
9 2011/7/2| 162,386 DWT 5.0 | ME 1.0 ML—Y —HERET IR
10 2011/7/11] 8,624 DWT 30 [ ME
11 2011/7/12] 170,342 DWT 20 | M 3 ME DRI
12 Ci# /3—ZNo.5 18.0 276,000 | DWT 12.0 2011/7/23] 75,115 DWT 20 | M 2.0 GTTHo1=1=6,  H19iE
13 2011/7/26| 145,681 DWT 3.0 | e BEAERII6DEIF
14 2011/8/9| 175,335 IDWT 2.0 | & (B9fn) £V TDWT
15 2011/8/22| 94,968 DWT 7.0 | ME IZEHBRLTLS,
16 2011/8/25| 161,934 DWT 30 | MR 3.0
17| D /X\—ZNo.6 14.0 140,000 | DWT | 150 154,324 IDWT 40 40 BiREREEE5em/s
18 2011/7/4| 198,906 DWT 120 120
19 2011/7/8] 168,000 [DWT 100 100
20 2011/7/13] 99,047 DWT 40 | ME 4.0
21 2011/7/15] 72,917 DWT 30 | ME 5.0 5.0
22 2011/7/16] 206,306 DWT 90 | ME 8.0 9.0
23 2011/7/19] 198,906 DWT 90 [m&] 130[ 130
24 2011/7/23| 233,694 DWT 6.0 6.0
25 2011/7/24] 177,000 DWT 30 | mE 3.0 3.0
26 2011/7/26] 76,015 DWT 40 [WE| 130] 130
27 2011/7/29] 203,512 ‘DWT 160 160
28 2011/8/1] 207,973 [DWT 30 | ME 5.0 5.0
29 2011/8/4] 176,859 IDWT | 140 [#WE[ 130] 140
30 2011/8/9] 206,312 DWT 70 | ME 8.0 8.0
™
—2; Ei% N—=ZNo7 | 170 208,000 | DWT | 120 gg:}jg;;g ‘;;ggg gm gg é,:: 100 12:8 BE R R
33 2011/8/22| 178,978 DWT 80 [ME| 120] 120
34 2011/8/26] 206,291 DWT 6.0 | M 2.0 6.0
35 2011/8/29] 169,233 ‘DWT 30 | MR 3.0
36 2011/8/31] 206,180 DWT 1.0 [ & 4.0 4.0
37 2011/9/4] 180,201 DWT 7.0 | ME 3.0 7.0
38 2011/9/7] 106,445 DWT 30 [ mE 5.0 5.0
39 2011/9/10] 76,288 'DWT 6.0 | & 6.0 6.0
40 2011/9/13] 174,810 DWT 70 | fE 5.0 70
41 2011/9/18] 203,266 DWT 20 | Mol 9.0 9.0
42 2011/9/19] 82,790 'DWT 20 | MR 70 7.0
43 2011/9/21] 99,347 DWT 7.0 | R 70 7.0
44 2011/9/23| 173,000 DWT 30 [®mE] 100[ 100
45 2011/9/26] 176,882 DWT 110 110
46 2008/3/8] 327,180 [DWT 6.0 6.0
47 2008/6/14] 327,180 'DWT 3.0 30
48 2009/2/3| 297,541 [DWT 1.0 1.0
49 2009/5/30] 297,541 DWT 1.0 1.0 H23 4 fE S
50 2009/7/12] 327,127 DWT 2.0 2.0 BERRE T
51 2009/8/19] 297,541 DWT 1.0 1.0
52 2009/9/23| 297,541 DWT 1.0 1.0
53 2009/11/23] 327,180 DWT 1.0 1.0
54 2010/12/11] 297,541 DWT 6.0 6.0
55 2011/2/9] 327,180 [DWT 2.0 20
56 2011/3/1] 58015 DWT 1.0 1.0
57 2011/3/9] 98,650 [DWT 8.0 8.0
58 2011/3/10] 73,193 DWT 3.0 3.0
59 2011/3/13] 95,790 DWT 2.0 2.0
60 2011/3/15] 180,201 DWT 8.0 8.0
61 2011/3/17] 184,550 DWT 6.0 6.0
62 2011/3/21] 184,887 DWT 3.0 3.0
63 2011/3/21] 176,827 DWT 6.0 6.0
64 2011/3/22| 178,623 DWT 8.0 8.0
65 2011/3/23| 176,760 DWT 6.0 6.0
66 2011/3/25| 206,291 DWT 11.0[ 110
67 2011/3/26] 93,262 DWT 3.0 3.0
68 2011/3/26] 206,366 DWT 4.0 4.0
69 2011/3/27] 81,800 [DWT 1.0 1.0
70 2011/3/28] 72562 DWT 8.0 8.0
71 2011/3/29] 297,541 DWT 5.0 5.0
72 2011/3/30] 75884 DWT 1.0 1.0 L—H—IEREHC LB
73]  FE /A—ZNo.8 270 330,000 | DWT [ 10.0 2011/3/31] 233,694 DWT 100 | 100 i
74 2011/4/4| 207,973 \DWT 12.0 12.0 r3~5%& A
75 2011/4/5| 176,882 [DWT 4.0 4.0
76 2011/4/6] 169,963 [DWT 100 100
77 2011/4/8| 229,545 DWT 5.0 5.0
78 2011/4/10] 73,992 DWT 6.0 6.0
79 2011/4/10] 203,212 DWT 4.0 4.0
80 2011/4/12] 167,109 DWT 1.0 1.0
81 2011/4/12] 206,306 DWT 5.0 5.0
82 2011/4/16] 173,246 DWT 3.0 30
83 2011/4/18] 207,933 DWT 2.0 20
84 2011/4/19] 177,544 DWT 5.0 5.0
85 2011/4/20] 206,180 DWT 5.0 5.0
86 2011/4/21] 167,573 DWT 140 140
87 2011/4/23] 297,088 'DWT 1.0 1.0
88 2011/4/26] 181,480 DWT 3.0 3.0
89 2011/4/28] 69,058 DWT 70 70
90 2011/5/1] 82471 [DWT 1.0 1.0
91 2011/5/4] 76,509 [DWT 5.0 5.0
92 2011/5/9] 55,677 DWT 5.0 5.0
93 2011/5/10] 184,550 DWT 1.0 1.0
94 2011/5/12] 77,672 DWT 2.0 20
95 2011/5/15] 181,569 DWT 4.0 4.0
96 2011/5/18] 171,075 DWT 2.0 20
97 2011/5/21] 180,201 DWT 70 7.0
98 2011/5/24] 207,933 DWT 3.0 3.0
99 2011/5/25| 176,760 DWT 3.0 3.0
100 2011/5/30] 106,552 ‘DWT 5.0 5.0
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A& BF No.864

R AT BRHEOSENT —F—E (L7 2/2)

= — : En -
g | BESR | kR AR o W = 750>

Noo| e | -mms m | Ekrm | BEEE (R ES) et G e
101 2011/6/1| 177,544 DWT 6.0
102 2011/6/3| 177,656 DWT 3.0
103 2011/6/3| 203,512 :DWT 1.0
104 2011/6/6| 327,180 :DWT 3.0
105 2011/6/9| 177,638 :DWT 2.0
106 2011/6/11| 181,480 :DWT 2.0
107 2011/6/13| 233,694 IDWT 8.0
108 2011/6/15] 83,730 :DWT 2.0
109 2011/6/15[ 174,845 :DWT 5.0
110 2011/6/21| 172,498 :DWT 2.0
111 2011/6/21| 203,212 :DWT 20
112 2011/6/22| 76,662 DWT 6.0
113 2011/6/24] 76,015 IDWT 40
114 2011/6/25| 206,291 :DWT 5.0
115 2011/6/28| 176,347 :DWT 1.0
116 2011/7/1| 180,201 IDWT 3.0
117 2011/7/1| 206,312 DWT 5.0
118 2011/7/3| 176,877 iDWT 7.0
e, " W v Dwr " 2011/7/4] 176,859 [DWT 7.0 N N .
120 2011/7/6| 297,541 DWT 5.0
121 2011/7/8| 181,494 DWT 9.0
122 2011/7/11] 206,180 :DWT 2.0
123 2011/7/11| 327,127 :DWT 2.0
124 2011/7/14| 229,228 :DWT. 5.0
125 2011/7/14| 156,326 :DWT 6.0
126 2011/7/16| 297,736 :DWT 4.0
127 2011/7/20| 184,887 IDWT 5.0
128 2011/7/21] 233,694 DWT 40
129 2011/7/23| 203,512 DWT 3.0
130 2011/7/24] 177,173 IDWT 6.0
131 2011/7/25[ 207,973 :DWT. 3.0
132 2011/7/27| 179,488 :DWT 8.0
133 2011/9/18| 327,180 IDWT 2.0
134 2011/10/4| 297,541 :DWT 3.0
135 2011/10/20| 327,127 iDWT 9.0
136 2012/1/9| 297,541 ‘DWT 5.0
137 2012/1/21] 327,180 :DWT 3.0
138 2012/2/1| 327,127 iDWT 9.0
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e oD B2 ol B DRI BE I 2 ZERER S B
/A BB - MMEIET - EHIER - KILITRS

TR A-8 ERHEEOENT -5 K (¥ h1—)

o= FreTPey
vo| B |sEmoix| km | owswn | JEH L i — SRR LM% st F=50
HXH i (m) (BKR) G/o) Bl 33 MR | B2 T ) (RHRIAES) bl
1| G 73—ZNo.9 16.0 127,000 | DWT | 10.0 2009/10/23| 114,106 [DWT | 10.0 | & 100 | 1.0 | & ';riar BERERH=&5
i

2| H#E | /A—RNo.t0| 260 314,250 [DWT | 150 2011/7/12 314,250 DWT 90 | e 90| 1.0 #®

3 2011/6/3] 107,160 [DWT 40 | mE 3.0 40| o8

4 2011/7/7] 106,361 [DWT 90 | ME 6.0 90 1.1

5 2011/7/13] 107,198 [DWT [ 17.0 [ %= 40 170 17

6 2011/7/24] 107,500 [DWT 8.0 | MR 4.0 80| 88 .

7 . 2011/7/26] 107,113 [DWT | 200 [ #= 70| 200] 07 5 ,I*f RIS

8| I /N\—ZNo.11 | A-P-14 | 79,900 |DWT [ 150 2011/8/3] 107,687 DWT 1.0 [ # 5.0 50| 2.1 R \

9 2011/9/7 105941 DWT 6.0 | e 4.0 6.0 05 ;’;;@j%ﬁﬁ(% H23&E g7k

10 2011/9/10] 107,500 {DWT 7.0 70| 03 BERRE

11 2011/10/18[ 107,081 DWT 60 [#E| 120[ 120] 22

12 2011/11/25] 105860 [DWT | 11.0 [ W& 30| 110] 32

13 2011/12/1] 107471 [DWT 90 | M 3.0 90| 31

14 2010/5/28| 105,433 [DWT 4.0 | mE 6.0 60| 30 aio

15 500,0000wT |—2010/6/23] 105433 [DWT 6.0 | R 3.0 60| 10 gjr’;ﬁ,ldf IEREE=R5

16 . . 12 2010/7/10] 105,782 [DWT 130 130] 00 EiEEEERE

17| JE /N\—ZNo.12 | 320 500,000 | DWT |00 coopwT |__2010/7/12 95,636 [DWT 5.0 50| 00 . 7(W‘¥F?bf)

a s 0]

18 16 2011/2/23] 319,400 [DWT 2.0 20| 00 BT L R

19 2011/3/10] 105,535 [DWT 50 [ MR 6.0 60| 10 rEMOEEHY

20 2011/4/5] 319,400 [DWT 3.0 30| 00

21 110,719 [DWT 7.2

22 117,573 [DWT 40

23 124,100 [DWT 49

24 128,996 [DWT 7.1

25 138,949 [DWT 101

26 142,376 [DWT 10.7

27 159,837 [DWT 115

28 183,824 [DWT 135

29 138,949 [DWT 7.1

30 133,891 [DWT 6.1

31 148,740 [DWT 4.4

32 130,464 [DWT 13

33 157,879 [DWT 6.4 R

34 160.489 {DWT 6.0 BRI AT IR ﬁ?jﬁijx

35 181.214 [DWT 1.6 ZEHAI [ ezl

36 200 RFATE 187,577 {DWT 14 L (1974) HABYE
| 37] : 210,000DWT 98 196,716 [DWT, 2.2 XEFRIXT R ARAID AR .

38 or SEREL =15 7 193,779 [DWT 3.0 2 B AR - ! IK19745F D

39 § ZOOVO?gDWT A8 196,716 [DWT 6.4 g?}bkhgzﬁzgga - sﬂﬁﬁigﬂ

40 . ity = 212,871 [DWT 5.9 HI9HEEHAED3I6 |, . 854

41 E&% 220 3A 216,624 \DWT 5.1 DEFHX (Zoh—) & éfggé@%n T-H19E# &

42 216,624 [DWT 8.9 FALVTDWTIZZE#LT (EFF,QIQE;E‘; DEFREKY

43 216,951 [DWT 8.4 W3, 0402

44 221,193 [DWT 8.9

45 253,340 [DWT 1.7

46 255,625 [DWT 9.7

47 253,504 [DWT 79

48 239,307 [DWT 59

49 240,122 [DWT 55

50 256,604 [DWT 28

51 236,533 [DWT 38

52 238,164 [DWT 18

53 228,863 [DWT 3.3

54 224,130 [DWT 22

55 215,318 [DWT 2.3

56 216,298 [DWT 3.6

FTTN NI - ‘
TR A-9 HEREEEOFENT—% 5 (LNG#)
No.| AE: [BE-N-Z| KR SR gégp W = i F—40
XA - HEER A (m) (€-FN % )] (cm/s)" EEmE R EE) b

1 2009/8/31| 109,632 |GT 24 24| 00

2 2009/10/19] 109,632 |GT 26 26| 00

3 2009/11/9] 109,632 |GT 5.0 50| 00

4 2009/12/5| 109,632 [GT 4.6 46| 00

5 2009/12/29| 109,632 |GT 3.2 32| 00

6 2010/1/21] 109,632 [GT 3.0 30| 00

7 2010/2/13| 109,632 |GT 2.5 25| 00

8 2010/3/11] 109,632 [GT 6.0 60[ 00

9 2010/4/1] 109,632 |GT 3.3 33| 00

10 2010/4/23| 109,632 |GT 2.5 25[ 00
19] - o KEHRI R AR DAL AA

11 2010/5/27| 109,632 |GT 2.7 27] 00 [KE | WT Tl ot te

12 2010/6/29| 109,632 [GT 2.9 29| 00 [AF |y \iomsemsise 206

13 2010/7/23| 109,632 |GT 6.2 62| 00 [K*F|pmEimzt (LNGH) £

14 2010/8/18| 109,632 [GT 4.1 41| 00 [KE|TaTIZZHBLTLY

15 N o _ 2010/9/9] 109,632 |GT 26 26| 00[KkF|3, H23 4 -

16 FE ATANoAS | LWLST4 | 121,964 | DWT| - 150 2010/10/13| 109,632 |GT 5.5 55| 00 H—iEREtIckD | BERRAE E£7—5

17 2010/11/5| 109,632 |GT 3.0 30 00 .

18 2010/11/29] 109,632 GT 27 27| 00| KF ;E?ﬁjﬁﬁgg'*

19 2010/12/20| 109,632 \GT 40 40| 00 [AF|CMS . \

20 2011/1/18| 109,632 [GT 48 48| 00[k% gz@-—\ﬂeg;ﬁf?m(%

21 2011/2/8| 109,632 |GT 5.1 51 00 [KkE| =

22 2011/3/1] 109,632 |GT 4.0 40| 00[%F

23 2011/3/21] 109,632 [GT 3.9 39 o00[k%

24 2011/4/18| 109,632 [GT 3.3 33| o00[k¥

25 2011/5/12| 109,632 (GT 4.1 41| 00[kF

26 2011/6/2| 109,632 GT 4.7 47| 00[k%

27 2011/6/23| 109,632 |GT 3.2 32| 00[kF

28 2011/7/14] 109,632 [GT 4.1 41| 00[kF

29 2011/8/5| 109,632 |GT 48 48| o00[k¥

30 2011/8/25| 109,632 [GT 2.6 26| 00[KF
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[ #aHF & B No.864

HEA-10 BRI OEWT — 5~ (7= ) —)

IS
S

EYENEEYES
o[> [S]s &

o
=)

23

123
>

o [ [ |on [en [
© [N o | [e

o
o

o
=)

o

o
)

o (o[ |o [0
S o o] & [eo

o
3

o
o

~
=)

-

4373 %o
2,567

2,567

. . E&) EHEIER -
BB KR TR AT = =5 " & T—ED
No. L0 : e [ . B R (om/s) Al s

X4 )iiEE (m) (&K H) G/ A EFRE OMEs | B | B | (FHAI7:5%) b
1 2,186 | 50|
2 2471 | 40]
3 5703 | 20]
4 4,563
5 2,047 | 30]
6 3232 | 130]
7 2,471
8 2,376
9 2,662 3.0
10 4,183
11 2,852
12 2,567
13 3,802
14 2,186
15 2,662
16 2,471
17 6,084
18 2,471
19 2,471 70
20 5703
21 2,662
22 6,559
23 2,567
24, 4373
25 6,559
26 4,563
27 2,376
28 2,662
29 3,137
30 5,703
31 6.749 B R DR | g o
32 2,662 R AFEES DHEK ﬁgﬁfg;ﬁ%‘)
33 METETT 6,464 70 rFoBTH - |=ici979)
34| WFEE | y—s—3Fu B4T4 6,179 H19#Z H #0396 D[E] EF—4
35 108 2,567 e (REEM o)) & !
36 or or REEmEL REEmL REEL ~ 2,376 FAVTGTIZZH]RLTLY ﬁ—ﬂﬁm
37 BH474 2,662 % St 7y e = (J521&
38| dLads | LAMIER 118 2947 Momminys [EROBROE |T27C0P

ATTY—EE ’ . 1O |wEorE-FE

39 2,471 BOKMBURRERISE (o oo )
40 2,471 BWEHOHARICH: D)
41 i
42
43

2,471
2,567

6,559
2,662
4,373
4,895
7.367
3,612
4,895
6,416
3,757
5570
6,996
5,989
4,952
6,159
3,826
4,967
6,668
5,741
3,755
3,726
4,805
3,755
3,755
3,612
6.426
6,744

o
=3

—
o

o
=3

-51-



A O HE R O R B D TR S AT
/A BFNRE - PHEIETE - = HIES - KIS

TR A1 BEREEOFNT — 7 5 (BB EF )

s |wEoz| kx| wemm | LA o F—50)
No| wis | e | m | Rxeom | BEEE [ o T B BEAE | (apae) BES "
(emss) | AT = miEm | Br | RE ) s

1 12,363 |GT. 115

2 18,505 [GT 125

3 8,820 |GT 6.3

4 10,237 [GT. 6.3

5 15277 [GT 7.2

6 17,638 |GT. 8.4

7 17.323 [GT 9.2

8 12,441 [GT 52

9 7,559 |GT 4.5

10 11,654 |GT 3.0 BRIFRIE

11 13,938 [GT 2.3 SKEHAI R D AR AR | 5538 [ AAR D1

12 12914 |GT 2.9 FUBIEDWT Tho 11 |REEICET 2| F 57060
13 13,544 |GT 42 O H19EZERREP396 (HFAE] (1991,5F | FHAMYME
s ABER 12A T8 toaar Jor T ?F&J‘Eﬁf({ayéﬁg = X19914ED
15 s - = — = ~ | 16221 [aT 38 &) \TGT ¥

16 PRE gf:;g RERL | THEMAL | BEAL | Serg [Tesoilar 32 ISERL TS, ! BAMRER
17 ) 16,852 |GT 2.5 FEEICRELLEN WTHEREh
18 18,977 |GT 3.9 FEAVTEA BEOMRORK |fHI9K%EE
19 20,946 |GT 3.9 (AVF Yo ZREN | EOELE-FE | OBIRRLY
20 20,159 |GT 2.0 Eiol BCER19%F7H)

21 18,742 [GT 17 p403

22 23,466 |GT 5.2

23 23,702 |GT 4.2

24 23,702 |GT 35

25 23,780 |GT 26

26 29,450 [GT 4.3

27 28,269 |GT 5.1

28 28,506 |GT 6.5

29 34,490 |GT 5.5

30 41,891 [GT 2.8
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e oD B2 ol B DRI BE I 2 ZERER S B
/A BB - MMEIET - EHIER - KILITRS

& B-1 FIAE &

faiE avT B JAY|%7% ] Ah— LNGfn Jzl)— BHEEFEMAM 2faiE
7k 220 128 138 56 30 71 30 673
PN 0.191 0.162 0.160 0.200 0.062 0.170 0.125 0.200
3 AV
&’Z;/‘S)E N 0.003 0.008 0.010 0.013 0.024 0.020 0.017 0.003
¥ # 0.071 0.056 0.052 0.068 0.038 0.070 0.049 0.061
Y 0.037 0.030 0.032 0.039 0.011 0.031 0.026 0.035
3PN -1.655 -1.820 -1.833 -1.609 -2.781 -1.772 -2.083 -1.609
3 -5.723 -4.816 -4.605 -4.335 -3.730 -3.912 -4.069 -5.723
In(v)
B -2.804 -3.019 -3.182 -2.867 -3.316 -2.754 -3.131 -2.960
# Y 0.610 0.545 0.705 0.631 0.284 0.418 0.484 0613
?
i 5K 220 128 138 56 30 71 30 673
oK 111,000 42,570 327,180 319,400 109,632 7,367 41,891 327,180
ARRIX
owroren | &4 1,890 1,904 8,624 95,636 109,632 2,186 7,559 1,019
¥ 1y 39,491 14,865 180,035 172,084 109,632 4,103 19,077 71,426
el 28,015 9,021 75,582 63,008 0 1,592 7,624 81,439
B K 11.617 10.659 12.698 12.674 11.605 8.905 10.643 12.698
Bk 7.544 7552 9.062 11.468 11.605 7.690 8.930 6.926
In(X)
B 10.254 9.415 11.991 11.990 11.605 8.245 9.781 10.318
YR 0.915 0.651 0.521 0.361 0.000 0.385 0.388 1524
#xp -0.280 -0.260 -0.048 -0.616 -0.114 -0.167 -0.102
B In(ar) 0.069 -0.575 -2.608 4524 -1.816 -1.500 -1.905
Lail
AN
il PERHR 0.177 0.096 0.001 0.124 0.011 0.018 0.064
R 0 O e 32 0.556 0522 0.709 0.602 0.421 0.497 0.594
B -0.280 -0.260 -0.048 -0.616 -0.114 -0.167 -0.102
TS — 0% a 1.071 0.563 0.074 92.235 0.163 0.223 0.149
s& 0.375 0.352 0.478 0.406 0.284 0.335 0.400
T/ —FT5%
aes 1.558 0.800 0.119 138.360 0.216 0.312 0.222
s¢ 0.712 0.669 0.909 0771 0.540 0.637 0.762
BI | 3 —s200%
(2 .
ﬁ ae* 2.184 1.099 0.183 199.471 0.279 0.422 0.319
e
% s& 0.914 0.858 1.167 0.990 0.693 0.818 0.977
| An—sros%
aes 2,672 1.328 0.237 248.160 0.325 0.505 0.395
s& 1.141 1.072 1.457 1.236 0.865 1.021 1.220
T3 —598%
aes 3.353 1.644 0.316 317.398 0.387 0.619 0.504
s& 1.292 1.214 1.650 1.399 0.980 1.156 1.382
T3 —399%
aes 3.900 1.895 0.384 373.833 0.434 0.709 0,592

SRR E LA o BEAR K
(I R—250%) V =a XP

(B3 —=#B0% LIS V =a e X/
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