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A Study on Earthquake Damage Estimation Method for Wide Area
Railway Network

Abstract

The purpose of this study is to construct a method to estimate earthquake damages on railway
structures and suspended periods. Previous vulnerability functions do not show relationships
between railway structure damage and JMA seismic intensity for different structural types. Few
researches exist about relationships between suspended periods and structural damages. In this study,
seismic vulnerability functions for each structural type and suspended period estimation models
considering structure damages are constructed.

As preparatory for studies, the length of earth structures of all lines are measured from
web-GIS data by GSI. The number of bridges and tunnels of all lines surveyed are also measured.
The spatial distributions of the JMA seismic intensity along the lines surveyed are estimated from
the observed intensity data.

The damage survey data of railway structures in the 1995 Kobe Earthquake, the 2004 Niigata
Chuetsu Earthquake, the 2007 Niigata Chuetsu-oki Earthquake, and the 2011 Great East Japan
earthquake are collected and compiled. Seismic vulnerability functions for each railway structural
type are constructed. The results indicate that (1) the lowest seismic intensity level which cause
damages are different by each structural type, (2) damage rates at each seismic intensity level are
also different by each structural type, and (3) heavy damage rates of viaducts in the 2011 Great East
Japan Earthquake are lower than those in the 1995 Kobe Earthquake, due to the seismic retrofit
actions after the 1995 Kobe Earthquake.

The railway suspended data are collected and compiled. The relationships between suspended
periods due to an earthquake and factors such as structure damage and other are examined. The
Models to estimate suspended periods of railway are classified by damage level or earthquake type,
and 10 models are constructed.

Applying the seismic vulnerability functions and the suspended period estimation models in
railway lines from Tokyo to Chiba, structure damages and suspended periods of each line due to a
scenario earthquake which will occur under the central part of Tokyo are estimated. The results
indicate that the method could estimate structure damages and suspended periods considering the

differences in the structural type.
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ETFRBETLHDEEX 2O THD, WBRFOLD, BEETI, FHHIr—R L
FEWMbr — A0l 5 CIERBIFZHH L, S OICHIFE Y 1 7% 2011 LD & L725A T
b PR — R & B — A Ol 7 THERBIM 2 B L7z, GHRR R A %K 5.6 LU 5.18
~[¥ 5.21 (27”7,

X 5.18 [ZHIFE & 1 7% 2011 HAb & L7236 O SN o — A OB 0O R H 5 & 1]
FieRLizboThHD, ZOHRE, RERTE~ILB TR, LONBRE A~ HmaSH, &
T8 BRE T~ A\ B LIS DXt REEAR R CREEN A L, EARYIMIIRE T 20 BT, &2
BWOEEGFENIAEL O 2 RO & CIERBIM 64 B & 72 o7z, X5.18 % i
DL RIERHRTEM AT 2 E . RER. RURRR CIRER I 23 e L < L B
TERRT 23 H, RREM. R TIE 37 B Lo, B, EEMRENEAE LIS WL
TRYRARKYZED L7200, Mo 4 B LV ERBIBNE G b0 EEZL
ND, SMOHEFRKEEIL 6 M CRIEE CTH D, Lo X o ICHFHERBIIICE O
EPTD0E, WEBEFENOBEVNAKBRIZbOEEZ LN, B, BER, LOWN
B, FERO XML, IZEEMAHT F LT, KERKEENEE 6 5 ThoT
7O E R OERNEAE LW EHES N0 EEZ LD,

X 5.19 [ZHIFE ¥ 1 7' % 2011 Bk & L7254 O BHIMb 7 — A OEREIM 0O R H 5 5 & ]
RzELZbOTHD, ZOGAT, EARBIMITEE TS 31 A, TAEEY O EERKENFR
AT DRSO CIGERIRI Y 123 B, EZREOEEWENKAE L 5 2 RERSCR
PERR7e & CIXIERIIMAY 160 B & 78 -7z, WET 24 B OERYIR OFR ) 725 XX
5.18 L[AERIZA, B — A CTOHFTH D20, X 5.18 LV & BRI E I oK
I HEGT S ATz, 2 OHEFH S BUEIZ R 2581213, U~ TIHEM O R 2l & 44 3
s AR, FfEMOBTHRZ DI IR, FREIIIEAENR D EBESND, #E
DOHBERLEIC LD ~DOEBEE /NS T DI, FERICIEITT 5 B MOmMEEO R .
KR OEIRMED [ FERLETHD LW D,

(4] 5.20 [LH15E & A 7% 2011 HALLIS & U 72856 OB — X ORI O s 5L %
MK EICR L2 DO THD, ZOHE, EKRHIRIIEE T 2 B7E0, EEERENEETD
X OERMIMNIEX 5.18 & [AER T, FEERR & RIEHR Tl 64 B, #EHR & A TI% 37 A
Eipol- MRS A 7% 2011 HALLISL &35 Z & TS RIROMRER T % RIA L2205,
R E X W OEARI A X 5.18 DGAE LY bFEHEFHT 22 & L irode, HEEWEDY
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A, HEOERERICEMMZ2ET 5720, 220K T OFENH I/ E
CFHET2Z &iZhbeEXLND,

5.21 [ZHIFE ¥ A 7% 2011 HALLISL & L7 5E ORI — A O TEREI [ o B HIRE R 4
i FIZR LI DTH D, ZOHEG, ERBIMITRET 9 B7EN, BEEHKENEAETD
X OERBIMIELX 5.19 L [FEERT, BREHCHRAERE T 123 A, REEHRSCHE R e £ C 160
ALieoie, RIEHL —ADHEE CTh D72, X520 X0 & 2RMIZ K I OEAR B2
Hept Sz, 70, EEHHEXFOEARHIMNAEK5.19 LRIk E 72 58X, X520 DEE
TIRRIZNELERI T TH D,
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5.4, F&H

AKETIE, 52 HEDH 4 EETTORA L., SUEMEWRIRT — 2 ERCFIE, HiEh
A2 8 U MR PSR, MR E O IR/ D 2 A FHEER 4 B 8 L 7o @R IR HER £
TNEMAEDED Z L& > T, IKIERENZ X5 &3 0 MR ERR FIEZ R LT,

COFIEZFM L BB o R EHR OB & LT, MOMEE T 2Rk T2 iEL
E L, AR — TIET T OBREAS R -+ 45 DX O H 205 O HERT LB AR O HERT
I LT, TORER, ARSCTRET 2 FIEIC LY | SR OMETER] 72 5 72012,
P FIRDLLTE R 25 5272 DARVLAMHEE S A, AR BRIEE OO H HiI R RO H % D1 [HERIg IS
FIHEmeiEft s, AMEEFIHOADEL R LT,
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[5]
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[5 EDZECHK]

] A2 [ - BOR R E g ek E U L http:/niftp.mlit.go.jp/ksj/.
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{5 5, http://w3land.mlit.go.jp/WebGlS/about_photo.html.
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REIT  BEZMD BB L ZOEM, & X 58, 199.
HHE THIUEE T VREIS  BHE FO M7 7 7 AOMER O N 7 7o M8 7
7 ADOHESEOBRRWIE T T L & RBE A - HEEE%EICR T 2 WA E,2013.
HHARRESIER S - KR O A B (2014 FE),

http://www.jreast.co.jp/passenger/.

[10] FFRPIS M EHIE THUBRXSRRE Y — % > 7 7L — 7" i #IE TR O ARE &

SERIZONT (i) .

5-18



—OCHEHHOREVENTEEWMEBOEESTIIEHR TSH

——_————

U LI2H =
Azl = REE%
h Y ES )
w— N ge— _
muxe | i sman |
| ozcmimE 7| Cewme |
! J : L N _
W [ . BN L A ﬂ/ : G
_u%_ : SRk . ; ER-ETL 1
£ gl . Oromam | Trery | = EwuE®
A B B3 _ I D
OlxE wg | [ mmen || =mcrnw m
M S crng | O REE m
THUTHT By |
O HEE GEYT

e ———

L8 BT
SAVEIE

5-19



o gy L
XMLZ 7 A L6 t'm_’ﬂ'\/m’\@ A T

CsVT 7 A DA ﬁ&gz 100m,.\\7‘°~5’ DYERK

X5.2 ELTHEBFBHRXMLI7ZAILHSD
HEABRUEFRRG7O—

IT<?xnl version="1.0" encoding= UTF-8" 7>!
7 |<ksj :Dataset gml:id="NO2Dataset”
3| xmlns:ksj="http://niftp.nlit.g0. Jp/kSstchemas/kSJ -app”

4| xmIns:gn|="http://wew.opengis.net/enl/3.2” 1

5| xmIns:xlink="http://www.v3.0rg/1998/x| ink”: .

6| xmlns:xsi="http://wew.uw3. urg/?UUl/XMLScherua-mslance ! .
7| xmlns:schemalLocation="http://nlftp. mlit. go ip/ksj/schemas/ksj-app KsjhppSghena-N0Z-v2_0.xsd"> !
8 <aml :descript ion>ELEUENEIR GHE) F—2 N0Z-12.xnl</enl :descript ion>

9/ <gnl :boundedBy> !

10 <eml:EnvelopeWithTimePeriod srsName="JGD2000 / (B, L)” frame="GC / JST™>
11 <gm| :lowerCorner>26.19315000 127.65228000</gnl : lowerCorner> !

12 <gm| :upperCorner>45.41688000 145. SQBDIDGDCngl upperCorner> !

13 <ng begénpomtlon galendarEraEame— Elﬁ >l|<900<f§m| theginPosition>! 2
14 <gml :endPosition indeterminatePosition="unknown”/>! w /A

151 </enl:EnvelopeWlithTimePeriod>! N Ja ﬁl}
15 |</gnl :boundedBy> !
|

|

10 |<gnl Curve gnlzidcv_rss1™>d &CurveEFEDID
18] <gml:segments> b T
20 <gnl:LineStringSegnent>

21 Semliposlist>l ,
26.21454000 127.67948000
26.21474000 127.67970000¢ |
26.21480000 127.67975000+ |
26.21728000 127.68217000
26.2 E
26 !
2 !

CHhRORERE

21862000 127.68357000!
21891000 127.68394000!
6.21905000 127.68419000¢
e B B B :
</gml :LineStringSegnent> !

31| </enl:segnents> !
1/l CurveZEH:
@BYEL) - - - /RilroadSectiongia)lD (324241@&)

<ksj :Rai | roadSect ion gml:idz 'e_hDE 1754
<ksj:location xlink:href=" h‘cv “rest /3 "CRET A CurveEEDID

<ks] rrailwayType>23</ks] : rattwayFroes |

“ <ksj :serviceProviderType>5</ksj :serviceProviderType>! Railroad

401 <ksjirailwaylineNane> PI&EPTE / L — i< ks trai lwayLineName> ! .

41| <ksj :operat ionCompany>; P48 EFE ./ L —L</ks] :operat ionConpany> Sec‘“ongﬁI
42 </ks; :Rai lroadSect ion>! : E=DD (22083‘[@)

43 |4 tationZ2 =

d IR GRVEL) - - -0 N

e 11 1 it /N

46 <|<SJ :Station gml:id=Veb03 I7p0 __________

47| <ksj:location x|ink: hrer fov_stni” /5 A9 D CurveEZDID
48| <ksj:railwayType>11</ksj : rrtoayTped

49| <ksj:serviceProviderType>2</ksj: serV|cePro\r|derType>

50| <ksj:rai IwayLineName>$‘é‘?§%ﬁIW§}ﬁ<Jksj :rai lwayLineName> !

51| <ksj :operat ionCompany> UMIREFKE /ks) : operatnonCompanW- :

52 <tsj:sta’iinng§me> F]E?(/ts#' s}at oﬂ]g_z ZB_B_I"_ Statlon%i
13| <ksj:railroadSection xlink:hre e (10341{@)

54 (£ Jou fand>E e e e

2 disizetel e # ¥ ZRailroadsectionEEDID_

R |4

X5.3 $KEMET—FxmIT7AMILIEE
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cv_rss31

I

i cv_rss101
> &

I

I

eb02_101

eb02_31

cv_rss76

cv_rss501

eb02_76

[7— % DOFei#k -

=
BE A

1 1
1 1
: eb02_501 - BUREIN T1oODOCurveEFE L g > TNV S, :
. i ; BRI, 1o BERTETHANZ R, 25 !
v~ ABR . ! L EDCUVeZER N A-> TWHLAELH D, !
b03 1 i 1 BRE OCUveZEZ DIDDOIF OIS T L bt H—
: | RS ONEIZEES LT e !
e EFRASBIRRIC RS T D & R fEET T,
P OBERE L LTT =B EHBNTVWS, !
e e e e e e e e e e e e e e e e e e e e - ———
X]5.4 CurveE 3 | RailroadSection®E % ., StationE X DR D 4
#5.1 FERZHHBLIzcsvI7AILERR
(1)CurveEXHR
ID PointNum |[StLat StLon EnLat EnLon Pos001Lat |Pos001Longi |Pos002Lat |Pos002Longi e
cv rssi 7| 26.21454| 127.6795| 26.21905| 127.6842| 26.2145 127.6795 26.2147 127.6797 |-
cv_rss2 0| 40.3374| 141.2914| 40.33317| 141.2986| 40.3374 141.2914|  40.3372 141.2918 |-
cv_rss3 17| 40.23936| 141.2755| 40.22874| 141.2834 40.2394 141.2755 40.2388 141.2757 |-
cv_rss4 2| 40.26092| 141.2866| 40.25874| 141.2854 40.2609 141.2866 40.2587 141.2854 |- -
cv_rssb 3| 40.28615| 141.2908| 40.28485| 141.291 40.2862 141.2908 40.2858 141.2909 |- -
(2) RailroadSectionE 3%
ID LocationLink |RailwayType |ProviderType [LineName Company StationLink
eb02_1 cv_rssl 23 5 HBEIHE/L—ILER | HBEHE/L—IL
eb02 2 |cv rss2 12 5 | LV TER AT 818 R TAS—F—ILLh TRk
eb02 3 |cv rss3 12 5| LV TER AT S5 E R FAT—7—ILLh TR fkE
eb02 4  |cv rss4 12 5| LV TER AT §KE 7 FAD—TF—ILWLWHhTERAIE5E  |eb03 54
eb02 5  |cv rss5 12 5 | LV TER AT 818 R FAD—F—ILWOTERAIEKE  |eb03 57
(3)StationE %
strID LocationLink [RailwayType |Company StationName SectionlLink
eb03_1 cv_stni 1 [ RESEE —_AH eb02_2881
eb03 2 |cv stn2 23 B ETHE/L—IL |HE eb02 984
eb03 3  [cv stn3 24|PY 8 BE5EENE |eb02 21548
eb03 4  [cv.stn4d 24|pYmhté e F A8 eb02 21547
eb03 5 cv_stnd 24|1pYmhE8 TLalLt 3 — |eb02 21545
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5-22

BHHEERLTIILE StationLink@IDIZ & %9 % BR
1 £ % StationT —2 KLU H#iH
- - — - - = N
ID LocationLink y|RailwayType |ProviderType ![LineName [|Company [StationLink |StationName |
L]
eb02 9506 jcv rss9506 11 2 BARE#E ;
eb02 9507 jcv rss9507 11 . BAERESE |
eb02 9508 jcv rss9508 | 11 g BAikE#E  [eb03 4596 |Fi&
eb02 9509 jcv rss9509 11 . BAMEESE | eb03 4620 [R5
6b02 9510 Jcv.rss9510 | 11 3 BAREE
€b02 9511 Jcv.rss9511 | 11 3 BAMREE |
s ] \
PR \ \
N o e e ] o o
/ ]
/ Y
LocationLinkDIDIZ&ET 5 RailroadSection T —4 LU 4 H
CurvelDZ% Curve 7T —2 LY H
Curve T —4 KU H
A
5 - |
I |CurvelD PointNum _|Lat1 Lonl Lat2 Lon2 f |Pos001Lat |Pos001Lon |Pos002Lat [Pos002Lon [-* -
| [cv.rss9506 5| 35.2963| 135.1198] 35.2954| 135.123p 35.2963 135.1198 35.2962| 135.1202]-1-
| |ev_rss9507 2| 35.2963| 135.1198| 35.2969| 135.117B 35.2963 135.1198 35.2969 135.1173]- 1+
| [cv rss9508 2| 35.0878| 135.0948| 35.0880| 135.093p 35.0878 135.0948 35.088] 135.0936/-1-
| [cv._rss9509 2| 349294 135.1917] 34.9277| 135.191p 34.9294 135.1917 34.9277 135.1912]-1-
| lev.rss9510 23| 35.0372| 135.1746 35.0225] 135.15507 35.0372 135.1746 35.0346 135.1736]-1-
| |ov_rss9511 40| 35.1688| 135.0956] 35.1539| 135.0648 35.1688 135.0956 35.1691 135.0035/-4-
N — AV e e e
CurvelDIHE >R A DIE(Z AHA TLVEL R RADIEIJiEA TWSEIXES L
(BRE>READIEICHATNDHESLHS
X5.5 HBET—IOHMEH LoiFoLat2lon2h iR DFFOLatL,Lonld FL
ERE->EAAOIEIZIA TS
D LocationLink [LineName |StationLink PointNum |Lat1 Lonl{ 1332~ TMon? — TPos001Lat |Pos001Lon |Pos002Lat |Pos002Llon [+=+
eb02 7040 |cv rss7040 |32401LER |eb03 4619 |fELS 2| 4. 7317 r55.452pF 34.7320| 135.4307[1 34.7317] 135.4329] 347320 135.4307
eb02 9545 |ov rss9545 |tB4NILER EB~Z0 £ 34.7320] 1354301194792 4~195.4285 34.7320] 1354307| 34.7324] 135.4286
eb02 9554 |cv rss9554  |#B40ILER EE~E0 24.7324+ 135.4385) 34.7422| 135.4267|  34.7325] 1354285 34.7325| 1354277
eb02 9549 |ov rss9549  |#BANILER EB~FO 6| 34.7422] 135.4267| 34.7499| 135.4253| 34.7423| 135.4267| 34.7429| 1354266
eb02 9546 |cv rss9546  |28401LER [eb03 4618 [iE00 2| 34.7499| 135.4253| 34.7517| 135.4250|  34.7499] 1354253 34.7517| 135.4250
eb02 9548 |cv rss9548 |#2EMILER FEO~BESF 37| 34.7517] 135.4250| 34.7632| 1354228 34.7517| 1354250| 34.7533| 135.4247
eb02 9560 [cv_rss9560 [4EANILER |eb03 4610 [EEF 2| 34.7632| 135.4228| 34.7648| 135.4225| 34.7632] 1354228 34.7648| 135.4225
eb02 9551 [cv rss9551 |#@4NILER RBES~FH 31] 34.7648] 135.4225| 34.7801] 135.4218] 34.7648] 135.4225| 34.7653] 1354224
eb02 9552 [cv rss9552  |#@illlER [eb03 4614 |FF 2| 34.7801] 135.4218| 34.7811] 135.4218] 34.7801] 1354218 34.7811] 1354218
eb02 9558 |cv rss9558 |#BANILER B~ ER 43| 34.7811] 135.4218| 34.7998| 1354197 34.7811] 1354218 34.7818] 1354217
eb02 9559 |cv rss9559  |#240ILER |eb03 4609 |JLfRFT 3| 34.7998| 135.4197| 34.8019] 135.4194| 34.7998| 135.4197| 34.8018| 1354194
eb02 9561 |cv rss9561 |#EEMILER FEF~IFEHEA 79| 34.8019| 135.4194] 34.8247| 135.4104] 34.8019| 135.4194| 34.8022| 135.4193
eb02 9547 |cv rss9547  |2240ILER |eb03 4617 |)IIFEitnE 2| 34.8247| 135.4104| 34.8251| 135.4092| 34.8247| 1354104 34.8251| 135.4092
eb02 9556 |cv rss9556 |#@ANLLER NIFEHE~ 95 34.8251| 135.4092| 34.8166] 135.3748| 34.8251] 1354092 34.8253| 135.4083
eb02 9557 |cv rss9557  |2240ILER [eb03 4612 [l 2| 34.8166] 135.3748| 34.8167| 135.3732] 34.8166] 1353748 34.8167| 135.3732
eb02 9555 |cv rss9555 |+EENLLIER RlF~FF 51] 34.8167| 135.3732| 34.8110] 135.3416] 34.8167] 135.3732] 34.8167] 135.3722
eb02 9550 |cv rss9550 |#BANILER |eb03 4615 |=i% 2| 34.8110] 135.3416| 34.8117| 1353401  34.8110] 135.3416]  34.8117| 135.3401
eb02 9564 |cv rss9564 |fBENILER EE~ER 45 34.8117| 135.3401| 34.8197[ 135.3261| 34.8117] 1353401 34.8120 135.3395
eb02 9568 |cv rss9568  |424NILER |eb03 4613 |3 2| 34.8197| 135.3261| 34.8190] 135.3245| 34.8197] 135.3261| 34.8190| 135.3245
eb02 9572 |cv rss9572  |2@40ILER A B~FABRE 60| 34.8190| 135.3245| 34.8268| 135.3089| 34.8190| 1353245 34.8188| 135.3241
eb02 9569 |cv rss9569 |#B4NILER |eb03 4611 |[FAESE 2| 34.8268| 135.3089| 34.8277| 135.3089|  34.8268] 135.3089| 34.8277| 135.3089
eb02 9563 |cv rss9563  |#BANLLER BE2E~RAE 46| 34.8277| 135.3089| 34.8550| 135.3061| 34.8277] 1353089 34.8280| 135.3089
eb02 9562 |cv rss9562  |4EENILER |eb03 4616 |RAE 4| 348550] 135.3061| 34.8560| 135.3053| 34.8550] 135.3061| 34.8554| 135.3058
eb02 9567 |cv rss9567 |4BANLLER RAE~ES 83| 34.8560| 135.3053| 34.8673| 135.2566]  34.8560] 1353053  34.8563] 135.3051
eb02 9565 |cv rss9565 |#@ANILER |eb03 4622 [EiH 2| 34.8673] 135.2566| 34.8673| 135.2550  34.8673] 135.2566] 34.8673| 135.2550
eb02 9571 |cv rss9571  |#@40llER Eis~=ZH 102| 34.8673| 135.2550| 34.8883| 135.2312|  34.8673| 135.2550|  34.8673| 135.2547
eb02 9566 |cv rss9566 |f2401LER |eb03 4623 (=M 2| 34.8883| 135.2312| 34.8891| 1352286 34.8883] 1352312] 34.8891| 135.2286
eb02 9570 [cv rss9570  |4E&NILER =H~3=H 53| 34.8891] 135.2286] 34.9096] 135.2089] 34.8891] 1352286 34.8891] 135.2286
eb02 9515 [cv.rss9515  |4B5NILER |eb03 4621 [3f=H 2| 34.9096] 135.2089] 34.9107| 135.2083| = 34.9606{= +35:2088| = 34007 |= #35:8088] =
eb02 9528 |cv rss9528  |#BA0ILER F=HA~EH 55| 34.9107| 135.2083| 34.9277 135.191i2 34.9107| 1352083 34.9107| 1352083 |
FhaT—2E9RTER>EAIC
WARGEHELFH
5.6 BRERT—RAMA7GEELG




5.2 TN mEEZEEES R fzcsvI7AILHI

eb02 cviD LineName |[StationLink |StationName PointNum |PointLat |PointLongi
eb02 7040 |cv rss7040 [fEANILER |eb03 4619 |[EIF 1| 34.7317| 135.4329
eb02 9545 |cv rss9545 |f@&NLLER El~iE0O 1| 34.7320| 135.4307
eb02 9545 |cv rss9545 [fEE1ILER Big~ix0 2| 34.7324| 135.4286
eb02 9554 |cv rss9554 |f@&NLLER El~iE0O 1| 34.7325| 135.4285
eb02 9554 |cv rss9554 [fEE0LLIER Big~ix0 2| 34.7325| 135.4277
eb02 9554 |cv rss9554 [$E40LLIER ElE~1E0 3| 34.7326| 135.4267
eb02 9554 |cv rss9554 [fEE0LLIER Big~ix0 4| 34.7327| 135.4258
eb02 9554 |cv rss9554 |f@&NLLER EBl~iE0O 5| 34.7331| 135.4240
eb02 9554 |cv rss9554 [fEE0LLIER Big~ix0 6| 34.7332| 135.4234
eb02 9554 |cv rss9554 |f@&NLLER EBl~iE0O 7| 34.7333] 135.4230
eb02 9554 |cv rss9554 [fEE1LLIER Big~ix0 8| 34.7335| 135.4227
eb02 9554 |cv rss9554 [$E40LLIER ElE~1E0 9| 34.7336| 135.4225
eb02 9554 |cv rss9554 [fE%0LLIER Blg~ix0 10| 34.7338| 135.4224
eb02 9554 |cv rss9554 [fEE0LLIER Big~ix0 11| 34.7340| 135.4222
eb02 9554 |cv rss9554 |f@&NLLER El~iE0O 12| 34.7343| 135.4221
eb02_9554 |cv_rss9554 |fE%N1LHER Big~1x0O 13| 34.7346] 135.4220

Pos6

100m

OBROCurveEF O M AZPOE T 5,
— »@P07%>5Pos1E TOHREdLE R 2.,
“~~" PO(LatP0,LonP0) ©Posl» HPos2 £ TOHIEfEd2% KD, PO D D
FEEEED2(=d1+d2) % 3R 5,

‘ @PO7> & D@ ELHHEEDN AN 100m A #E 2. 7= 5 (20
X DG4, 220 I12D3=d1+d2+d323100m% #8 2 7=
LT 5) . FOPIR EZEDRIOPTILR DRIC
100mEP1IAH 5 (Z DA Pos2 & Pos3D i)

@P1D HEFEIX BB 73 TR %,
LatP1=(100-D2)/d3 - (Lat3-Lat2)+ Lat2
LonP1=(100-D2)/d3 - (Lon3-Lon2)+ Lon2

©OP1zham & LT, @~®&[F CAEZIT, P20
JEREZ KD D,

-

100m

X5.7 FinAT—4M5100mENBEEREDORE
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Fih-EELT

2.000
1.600
€
;\t 1.200
HE 0.800
+>
N 0.400 A== =D
0.000 —%——= ==N" — "]
588 5 655 654 7
- A~ -8FE| 0.008 0.048 0.217 0.426 0.517
——EE| 0.000 0.000 0.027 0.149 0.345
EER
XU T OERE-FEHEER
» . BZTOBE-FEEHE
ettt REaR
2.000 A
7
I’
1.600 7
vd
z A
< 1.200 5
¥ / /
# /
M1 0.800 ’ A
& K /
0.400 > A —
0.000 = ——A
5 558 635 65% 7
- -BRE 0.009 0.081 0.414 1.440 2.000
—_ 0.000 0.046 0.056 0.535 1.158
=EER

X5.8 THEEYDHEEL
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BYLS

1.000
& 0.800
54{2
S~
& 0.600
Eﬂg
= 0.400
i
o _-A
#  0.200 ____—A’"
=T A~ —_—\
0.000 = A A /\
5o 653 6% 7
- N -8 0.004 0.077 0.139 0.283
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