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ABSTRACT

ABSTRACT

In local government, it will continue to properly maintain the social infrastructure
such as roads, not just improved convenience of residents living, from the viewpoint of
disaster prevention and mitigation, residents essential for a safe and secure life it is
those without.

In recent years, maintenance management of road facilities, demand from residents
for road facilities, as well as a variety of needs, such as complaints, the number is
increasing. On the other hand, is responsible for maintenance work municipal staff, in
addition to the residents needs to be increased to these diversification, for example, is
chased by emergency response of disaster that frequently occurs in the recent
large-scale, becoming excessive burden on business there. In addition, the reduction of
public works spending and the number of staff involved in administrative reform, be
proper management of social infrastructure has become a difficult situation. To improve
these conditions, aggressively taken the mechanism Information communication
technology (ICT) is the future, become increasingly important.

The present study, in which budget and personnel for the maintenance and updating
of road-related facility is reduced, in order to ensure the service level of the road that
residents protect the safety and security of life, more efficiently and effectively from
that mechanism to maintain a road-related facility is required, aimed at the
construction of road facilities maintenance support system and road facilities damaged
voice guidance system that uses information and communication technology (ICT).

The configuration of the thesis to the Chapter 6 constitute the entire,

In Chapter 1, we describe the circumstances that led to the background and purpose
and research of this study.

In Chapter 2, as well as organize the current situation and problems of maintenance
of road facilities in Yamaguchi Prefecture, and of road facilities that utilize information
and communication technologies that have been developed in the system operation and
history of research of each institution (ICT) in recent years introduces the maintenance
system, and to clarify the difference between this study. Thus, in light of the advantage
previous studies, it is possible to perform the development of a system in accordance
with the circumstances of the road maintenance operations Yamaguchi.

In Chapter 3, such as complaints and requests projects from road facility conditions

and residents, because the information about the road facility is made management and
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information sharing by the paper-based, the instructions and the like to the projects
correspondence and maintenance subcontractors since it takes time, it was considered
for operational improvement for the purpose of clarifying rapid response projects and
share information.

As improvements, anyone, anytime, anywhere the GPS mobile phone to provide
location information and the input and viewing can be Web-GIS regional information by
linking even from the road administrator is the damage situation position information
on Web-GIS We have developed a "road facilities maintenance support system" that can
be grasped in real time. Thus, sharing of rapid response and information is reduced, it
is possible to perform efficient and effective maintenance.

In the course of system construction, enabled when the location information in the
accuracy verification and GPS mobile phone location information obtained by the GPS
mobile phone can not be obtained, also I was verified for the number of effective pixels
of the photo data of road facilities damage. Then, the evaluation of the system according
to the results of the test operation, and describes the introduction effect.

In Chapter 4, such as information obtained in road facilities maintenance support
system and bridges inspection, effective use of the accumulated data browsing or only
office PC, the stored data, such as bring in paper to the site is in the field since it is not,
intended to promote early detection facility damage, because no lead to early response
to retrieve information stored in real time, and also such as can be carried out quickly
in simple road facilities inspection, a more effective response I was considered for
business improvement as.

As improvements in recent years by focusing on high-function mobile phone has made
significant spread (aka smart phones), by using the location information function and
voice capabilities of the terminal, the damage situation of road facilities in the voice as
car navigation I have developed a "road facilities damaged voice guidance system" to
guide. Thus, the stored useful data is able to grasp easily in real time, the road warden
to perform daily inspections, to gaze, etc. Deformation of road facilities, it is possible to
improve the patrol awareness. Furthermore, it is possible to find the sign of the road
facilities injury, early detection of anomalies and the like leads to a rapid response due
to the deterioration degree, it is possible to carry out effective and high road facilities
maintenance.

In the course of system construction, it was verified for the timing of extraction and
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voice guidance start of the voice guidance data of road facilities related information.
Then, the evaluation of the system according to the test operation results, and describes
the introduction effect.

In Chapter 5, the cooperation of the developed "road facilities maintenance support
system" and "road facilities damaged voice guidance system" the county staff and road
maintenance contractors, to perform the test operation, and examine the utility of the
system the I went.

In Chapter 6, describes the challenges and future improvements matters of system

which was developed with the outcome of the research.
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Z e,

(4) BREHER

NE =2 TIFHEGX S b & e BEUHBREGRI 2 RBNT 5720, TFFERP L,
BERRENERIIR 5. TOfR, BEIRLOF®RNZE < 7225 10K R B FRIC
RBELTLEY, B-4.8 [T7T &0 ICEFRNFIREMELZE L2WEEK 4
HY, BEFEENEB L LTRETIRWEHET S, "7 — 213 THREX S D & cl
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DEFENT, "F—2 1 LEREFEFENRRNIIELS S, "7 —2 3% HEXS
cBXOZOBEERI] OBFFRENE DN, SFREMIT Y —0 2 L k& =
I, XE =22, 3ICBVWTIER-4.9, 410 10T X D ICEFRENBGEEA T
BT OBRITNIFDY, 1ZEALOBROBERANDEFRZEANTE L. oz b
MD, NE— 2, INEFEMEERE L LTHETHD LW L.

4, 2. 4 S RTLEEET

MRT— b TAURD VAT LEH

ZDOVAT AIRD BNHEME, EICULTO 8EA THL. OF RIS ELT
L7l ¢ BR CTHEMIZ@MT 5, @8k LIEEENSZYOL TR ZRE H LICEE)
THER, @OF—XDO—uEH, OFLEVORESG THLHZ L, @T 7TV r—ra %
AVA R L THEATEDZ E(web 77 r—va ), OFRAT 28K EIRE
L7pnWZ E(web 77U r—a ), OHEROEFNES (GoogleMap) % 1#
OPS Hrex FAWT, WEROMBLZ U T Z A LACHIK IR FZTEXH2 L ThHA.

QF7FTIVHr—L 3 VDEE

A= KT F VR AT LDGE, 77V 75— a T T77Y)DFREICLY,
FIATATT TV E, web T 7VD2ODBRENHD. XA T 4777 VITHFFHE
BHFAENKSICTE D RE, SOWEXE, WEEEROIGR ENRNEL R,
VAT LOMFRFERIZZROF N EVLELTSH. —F, web 77 V1L, HTML5 O
oL ETEEHT A0, BEIKGEET VAT AOMBEENES TH S, 4N
ERLBFT OO OFRITEH & W O L& 1T 7525 Android (google B D A~— 7
+ 2 0S) aRktGR L Lz web 77U CURT LAAMESTH L L L. B, 46
< Android2. 3 Ll EAE%IGE U CRF L.

(3) A ERERET

T—R"BLONI TAT 2 MIBRET D70 7T AL, RX—VERBIOIGE & x5
MIRERD 2 DO E4TH . B-4. 11 I FIELZ RS, L= VERBIONE &I
T I7AT R EOR—=VER(E-4.11 OO)IZx LT, = NI A A o RX—=
(HTML) & 71 77 A (Javascript) #2515 (B-4.11 @) L, 7747 MIZnb
BT, 27A4T 0 N Ta 7T ARETRELERDIBDOTHD. Xt & 13,
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1t
(mf
e
=
El—l?li
b
Ny

HERENV AT LD

T GPS
B IR E R
a ((((l))))
DO~—vEk
@~— VR
@BUEHIE(F
@I EA A E

(B, @EBEMMBLE
For Ralbaiie . Y/ acn |

@ " fHAa EEEE
Gz &)

(5 ENITALE
WD DLEIS, &%
éﬁ*%ﬁib i%
BDFA FNVEFRR]

PR 74T R
E-4.11 AT A2AOLEFIE

=TT TENTTAT U I HEOREREE (B-4. 11 OOQ) SN AuAKRAE
(FRERE) & — "NIRFESN TV LB G OGERE L ZREL, 7747
Y N BENICEEE LG EIL, TOEREERE B4 11 0@)T5. RIZIVIFTAT v
NTa T AINEAE LIZERONEZHIFE L, $58 LI EMOERNRE EN 556
WZIE—ARNCHLEF 7 7 A v e — FRICHEAEL, REHLIZEOATREZRTL,
FEMERE D o LAY U bilE (B-4.11 0@ ) T56DThD.

(4) BEIfIEERi&RE

KRUAT LTI, BREFA T 07 CTHINLEBREEZ [ONIZFRET 5 &, BifEH
EHIHDOFLE Y T NI A LTRSS ENRTED. ZOMKEEIL, HIMLS O
Geolocation API & U9l APT 2 FHWNCESE L 7-.

ZOAPI ZFRHT S EICXY, HIMLS IZRHE L7 7 U 2RI CE 2BETH
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F4E ERBZEBEESEFEN T AT LD

F-4.3 Geolocation AP1 7> 3 VEEEANR

A7 a VIEB RIEPNE

enableHighAccurary true (BFEEE— )

timeout 5000 (5 #0)

maximumAge T7HNLERO0: Fr 2L

UL, WAROEEIZE LT 7 I UM EFRERGETE 5. SENITEE L&
&%, Javascript T/ —27 N~y F7OFNIERE L, FIZBAEHAFOICE RSN
LI oL

Geolocation API % i > TALEFH & Bi5 3 5121, navigator.geolocation NDLLT D
2ODAY y RPFATES.

- getCurrentPosition A Y > R : (i {FH % 1 B2 5

- watchPosition X Y v F @ B S LEF R 2 Mkt L THS

SEFVTAE A LICHKFLEBEMEAFBAASELIMLEN D L7120,
watchPosition X Vv RZH\W. £/, — \~OEFHM A EORMWE DY (KIE
DONLERFE N RT7—%2HH) 1%, Z @ watchPosition |2 X ANV EFEHFDOX A I 7T
fT-7-.

Geolocation APl % HW/Z (L EFH DO EAEIZIL, enableHighAccurary, timeout & T
maximumAge D 3 DDA T a3 VERETE H. FENEER 2-2-3 TR T L HICA TV
5 % E L7z, Geolocation API 1%, GPS, WiFi, ## &Mz, IP 7 FL ANbALE
BHREZIET 5. £-4.3 0@V ASERELZEBEET— T, RbBEORWLIE
THEFREZBG LI L3570, @HFIXCPS NELEINS.

B IBERFR/NY F5—

NMERB AN RT =1L, $—"~7 T4 T MEOD Ajax FHEBE DO — M7
YT 57077 8THY, B-4.12125R7 L9 iV CALEE AT 5 .

9, GPS B —IT L Y HIE STz R ORBEERREE X, HTMLS @ API Z W\ C,
7 74T h7a 7T A (voicemap.js) TG L, Y — "OAEMRE NS KT —ITHER
P22 m) & & HIZPOSTEAXTHEEINS.

77 AT v MNKROBERE 235 LIALEMRZE N BT —I%, VoiceFile.xml 7 7
A NVHOEBER B OEEREZBE L, FIRFICZE L2 BRENICH 2 E S %
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RET D, FRENCHEMNE ENDHGEITIE, TOL - EERE - EF 77 A4V
4% JSONER T 74 7 2 MIRET 5.
HABEMOEREZE L7 AT P ur T a%, N EIC~—T—%2BML,
TOLFEREH LICERRT D, FARICRE LIEEF 7 7 A V4 % audio RO VY —
2 EL, TOT7 7 ANV — R2FETTH, BEFEZ 7 A VE— 3D Voices 7
FNENLET = RE, FUra— FRETTLLEENAHBINICHEEIND.

= J 74T b
r ) r )
- N\ /Scripts/voicemap.js
NMEREBEN KT — GPS BUSAZE 23 BT
/Handlers /LocationHub.ashx l
RRECHESE, FREARME —— SBEERREE % POST B
l TH— NCREIE

VoiceFile.xml N O &8
BNICE N2 aHE

N - BENRNGE 1> EEFIZESAE L

BEEATSE s — > 5t % 4 16 #1 % 52 (% (JSON
X (fFHmEEFR 77 AN E ) )
!
B> E H LER
/App_Data/ VoiceFile.xml
KRB OMIERE & 57 7 A L S o
4 % XML B CTEH l
audio ER~D Y — RAIEE
/Voices l
(*. mp3) ) l
T A
\, J

M-4.12 (fEMAWEOENLREHLET - BEFBAEE TORN
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(6) EfgT—4

R H 7 7 A /v (VoiceFilexml (X XML FE:E L, 75— _X—X & [AROEE]TFH|
A&, UToE#RZEET S (K-4.13).

@ f&E (Lat)

© %2 (Lng)

@ His4 (PointName)

B 7 7 A V4 (VoiceFileName)

® Pdf 7 7 A /L4 (PdfFileName)

MEMRBE NS BT —IL, Voice HIEDMBERENOIRE SN ERERNICTE EN D)
AEEL, BENDHEIETI T4 T MIET 4 — )V FOfEZ JSON B TEET 5.

<?xml version="1.0" encoding="utf-8" 7>
<Voices>
<Noice>
<Lat>34. 164909464665</Lat>
<Lng>131. 445144894135</Lng>
<PointName> T #EHE (A% —>)</PointName>
<VoiceFileName>shimofunaharabashi_a. mp3</VoiceFi|eName>
<PdfFileName>shimofunaharabashi. pdf</PdfFi|eName>
</Noice>
<Noice>
<{Lat>34.1677659628935</Lat>
<Lng>131. 449243426322</L.ng>
<PointName> T #sJF#8 (B »3 &% — ) <{/PointName>
<{VoiceFileName>shimofunaharabashi_b. mp3</VoiceFileName>
<{PdfFileName>shimofunaharabashi. pdf</PdfFi|eName>
<{/Noice>
Noice>
<{Lat>34.171744711671</Lat>
<{Lng>131. 454629185211</Lng>
<PointName> T fisJF#& (C 23 % — ) </PointName>
<{VoiceFileName>shimofunaharabashi_c. mp3</VoiceFi|leName>
<{PdfFileName>shimofunaharabashi. pdf</PdfFi|eName>
</Noice>
<{/Noices>

M-4.13 H#EFER T 7 A L
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MEEIZ 74
B 7 7 A VIEEA BT 7 e 77 A (TTS : text-to-speech) & FIWCTHERL L7=. LATFD
Microsoft fLAflIED T Z A LWL 5727 v 7T L EER LT, 7F A M b
WAV 7 7 A )L (RIFF waveform Audio Format) # 2% L, & 512 MP3 AU H#HL L C,
Voices 7 4 /L& IZH&HA L T-.
* Microsoft Speech Platform - Runtime (Version 11)-2011/12/30
(Microsoft fHEEHHc A+ i 7'm 75 L)
* Microsoft Speech Platform - Runtime Languages (Version 11)
® 9 H D MSSpeech TTS ja-JP Haruka (22— K%
— A\ : Haruka)
SEWERR LT EBHEOEF 7 7 ANV EZDOTHA N T —Z O— il L TITRT.

O 3% — > 1(/Voices/shimofunaharabashi_a.mp3, 260KB) :
VERTFNTGNY, URVEFTHET O HUF, RC T HiHE, ZREAFEH A,
1955 4F, M7 - BEHTICHRIER 53 ¢ 7V, OOVl - SR E L - & LW KA,
PRI« FIEEOICHEER b 7 U, HEREAIK, KR E BB /), 7B SR
ICHEEXS b 7Y, REZRENHD, THL EFICEEXS D T Y,
B2 ENH D

@ s34 — > 2(/Voices/shimofunaharabashi b.mp3, 132KB) :
VETF ATy, RCOTHIE, M - BHTICHEEX S ¢ 7Y, KR -
FEOICHEEX S b 7Y, HEBESRICEEX S b 7Y, TEHL E4EICEE
X45rb 7Y

@ s34 — > 3(/Voices/shimofunaharabashi c.mp3, 93.2KB) :
VET T AT Y, RCOTHIHE, M BHTICHEER Y c T U, OUbh -
BinEgt - EF LWVWRIR

4.3 ATLOBME

77U THED URL #f8E L T AT AxiEhd 5 & -4, 14 OB HEHENER
REND.

WEEEOFTNAL, by 7EEICONR)SREHRER, OFMER, Ox5
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Yy, @QHEH, OBEEN, @5 2#X (GoogleMap) NFER IAVFHRONEMNY 7L
ZANFERTHIENTED., £, by 7HEIIHD [BRE] A2 &2 L5
R ETEE OB I E B EMEY &, OHXUIE, ORBELROBRENTEDH. F
7z, FEMERDBEIN TV DIEAEIZIE, B-4.15 OEMIETEO X 5 IZEHRDHAIC
AL E~v——REHLNTRIN, ZOFIFEHA L UREBESND. ZORSK
VEMTT 5L PDF 77 A VDX T a— FEBMGT 5 (B-4.15 O hER). £ 7
va— R T 5% L B-4. 15 OARIERE 7T & 5 12 Adobe Reader TPDF 7 7
NERE, BEOHBREABRESHMOBERNOBERERE2HERT LI ENTED.

[EmEERAA ]

OX Y R EHEE - ~—F — & E#)
QFEAIE R - SR X o & #d L §HE (PDF)
NRRIND
Oxt5 W) : BNIZRI R R S

~—h—%nRRL, BN
CIE W ANEE ANV WA
@BEH . =2 —HFDOBELBRL, #IC
FOCRRT D
ORREEN  BHE LI ERNEEICHRE
15
O =HIX : Google Map

@ B B E B RERETS 5 (ON, OFF §1%%)
0 N: WICHAEHAFLNCE RTINS
(GPS F|FH)
OFF : 8 CA 7 u—/L L CEEDERT
AFRRTED
OF:LIERTIE=S
TEMNAZERE (n— K~ v ) LR
MEBEEICUVEZ L ENTED
OmF PR
KR RET HEFHAE R THRET D
REFRE&LDH ¢ 2 0~500m

®-4.14 A~— b7 4 VHEH - ZEHEONE
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il
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BEERENV AT LD

A~— N7 VHEEEE
TR RS
HHERT L EMTED

HicAD E [=—H—)
L TIREHE L) BERE
ND. MR K &g
LEDPDFE T —2M%E
~END

X-4.15 FE/T — & DOFRTH

4, 4 SRTLOFHEEEASR

AL AT AOFEIZ b= > TiE, REES LOMBEHESHELEORHIOL &, R
BOERAOFEEN D, OB R RN L 2 EHREEO BN, QRBEN S OE RME (7
Vir— ST, @B FRNOBMEY A I ORYMYE, OEFBRICBTLE
FERNOBIED 4 HE CEMiAIT -7, LLUFICERMiE £ 27T

4. 4.1 %WLJ:%S'I*#&&@#@’EM'TE

&% ﬁ* , —IXEYIZ B SR, EFAREB LORFERESROENNH S, BE
ﬁ@&,ﬁJka B O B &R Z1T ) BRSO CET 5 8mTH DN, EES
=L —OBEND G YT E 2% TT O 720, BREE OMR FIeE/R &I 1E
2T Th5D. BEICKITHEETXEHEEIL, T8, THM), [MEEEE b
D, WBEEE O DOBEEMENRH DL EEX DN LEELZR-4.16 [IZEHE -, Z DEE
PEIZDOWT, FRIC 10 6 O BEEM (A~ IZFRR L CH B\, FTHFENEL OREE
THHND 30 EOBRBEEZHEL b b oM. TORE, EHA #F%’ﬁ
THENHE/REOEERELE T 5 &2 TH 56% CEEE) N—K L. BIEE
YIRITHD &, aldk T6% CEEME) & @mua3y, b i3 30% CEAIME), ¢l ﬁl%ﬂ$
PIE) & —B T DERMES o T D (E-4.17). Z0Z L, BEEMITERHET 5
HDODERITEE O OBEEOBEE T2 Z LIIRETH Y, EofF Tk
WHELTND DM, ET-ELFREENH 2 00, BE SR CIIESMICGERT S Z L
XTERVRIICH D, L, BROBERREZEFRZANTL 2 TOKEEN
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BROBEELZIET L2 LN TE, ZHICK Y ENOHIER ROBEE T 100% &
2%, BROBEEZBUNIEET 5 LN TE 258, BHOED R#B)HIKEID
EMRBETOSERMICENT, KRVATLAZHMT 22 LKLY BE B TORER
Zfd 5 LA TE, TRISEHERISET 2 2R B EEIT~ DO IR ITHE D
EREE DR ZMEIT 5 ENFREL RS, £z, ENTHEIT 5720, BHFEIZX
DHERMNAE L 720, N b v — VI HE ORI b BB 2020, 2R, 2RI
KRETE 2mEFIMENEL< 2D, ST, BEZEMLIESEE, BT TOMRN
VELRDONAEV AT LRI 52 LT, £O% THREFICIREO RS O-E )
TA2Z&nb, BEOEITRUOILENESICTE, FHM AR OLEMESCEERDI
(2 & THEBITHRBI OHIET 217 5 72 &, B IS S EHRATREL 70 5.

e HEE FEmEEE L OREME N DM TEE
4 N\ (
i OOEI3L, WAk, B
A Ak —> ..
w3 AR (Co) [ O
RO OHEI o
> Eﬁ%%m . PCXIE, DUER
R MERERE, T2 LH
| K B, U
> &S - B LT, BH
= 4o > =47 (Co) |- PCxiE, vDoEIR
=il (3
> . B - AR, EALHXL
R FIBE, BT
> EES - B T, BE
FEHT - BEMT
g gt > o J
A 2 & () oy
TE
B, HWERER, £
"’?‘E = > \,‘ 1] P o
TR SR B [ 0 e, v
T 22 i
(ﬁ?ﬁ]%) 9—\’{3, Rﬂ:/
SETE Y 1l BT
. J J
X-4.16 EmEEE EBREERE & oREEME
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ABCDEFGHTIIJ ABCDEFGHTIUJ

OHRGEEED —BR QOBEE a D—IK%

ABCDEFGHTIJ ABCDEFGHTIUJ
GBIBHE b D— K DREE c D—EoF

E-4.17 JREEHEICBY 5 ARER L SR L o

4. 4.2 BEBEMOERIER

KA T AR LERBEEICT V7 — MNRAEZITO LHRICERZREIR L. DT
WCEEAZRT. 7o — FEIZERE 10 4265810, YATLARALEZZ Ik
HRNFIZONT, WOBEAZT V7 — FMAEICLVERDY £ & D7, OBROEEIR
MELZEFRENTHZ LT, KREHED M ET20ROEHE, QT U227
BASCEREREREICH LT, EMEEZERT20ROFE, @ MBEXSD & el
F BRENTRED HBEXS c DR ZRZNTREDNORYMH, OFFENORMLG
S AT ERBRO 300m FHl L T 5 %4, OF S IR RmRENHE (PDF) AI6E
L0, S RRBRE, 2O EICERTEXAREDHROEETHSL. TOME
#B-4.18 (R, B-4.18 IR HER T, KEERoOm 2K 2 L1328 T
XM, EREE COEBROB EIZL TW Wt DRIETH - 7=, BERNOIER L,
BEX c OB 8FINEMELEIEL, BFRENBRBO X A I X THNRZLTH
HEDEETHT-. £z, AEOHBREDNE LR TE, VAT AFFBOHER
HIE LTS Z L 2R TE .
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DBEEE - @RI

21

QEEENEBERS @DFBFERNZAZITD GRS E#EEIC
QD 1% B 2 L % 3h B

o

X-4.18 7 /7r— FiAR R

4. 4. 3 BEEENORBIIIVT DRI

BFERERNOBREY A 2 7 OBIEIZHSOWT, A~— M7 320 GPS BINAEREIC &
HNMEBHRENEENOOBROZERBICLI > TUERBENRESSELAS R,
Web-GIS L Tiddh % 03§ 1ERABIC X D ALEFHROFEEIZE T TK 30m, [LFEERT
¥ 60m DEENELDZ EBRBRLNTNWE V. Fl, AV X —Fy " ENT5HZ
EDD, BERE, BUREEICLABRCEDORIELIBESIND D, BFENH
PHEFEVE (PG SR &EH 300m) I2xt L, EOREFRNPEEL 52 5 ODBRIEE(T- 72,
RREEIL, THEHL (2 48) & ILEES (1 4&) DFF 3/ TITVy, #HE 50km/h TEITL 11EY
=0 20 HOT— X ZINE L 7=,
EERNBEEMETH HEROFRT 300m Hi AR T D B HRIGE DR IER R % 3
BT 20, BIEOFEKE LTRD 2 DOBEEIND. —DI%, HW» xSk ZE#ibH
300m W CA~— K74 VEHEEICBROKRA > h~—0 BERRENDETO iE
BEMFIASELE (H-4.19) ] T, A~v—F 7 &P =L DBEL LV GPS DFf
HREEIC LV RETIEBETHS. b O —2lL, FA v b~v—7RNFEREN, RICE
FRRBINAETD [FFET —F AR EIE(H-4.20)] T, ="\ bHEFT
TANEZ T — RTABRICKMAET D72 OICBAET HEIETH D . EIEH 5 D
FHANE, EERE - FHFE O 2 4 TITV, EERE 1EE 50km/h THELT LEHAIE 2 A B
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Ty TFERNT, Xy vaRh— NZEEISNTZAY— N7 4+ OBEEICER S
NAHBEREHER L ZIT-o7. B-4. 21 I[ZEHAIX 3 X OBREIC X 2 #a 5 HEE O
AT, MEBERGIOALELELE LT, BEFHEIOL L, FF 75— 2 5tARIEE
&L CHRREEHAI® & %, @ 50km/h (253 % R 2 BRBEICHRE L7- b 07, BT
O, QL LTHEHLEZ. 2O/RE, MEBERBRIHSAASLERELBEFRRSAIBRELED
HlobOr 2Rz L L, RV TERT LMt Ti 104. 2m (B-4.22) & 102.
3m (K-4.23) 12720, W TIX 68. 1m (K-4. 24) BIET HAER L /oo 7. itk &
LR CREBIERAZITEWV R A LT, BIEDORENE, BfREL XA L—7"y |k
RNNTy NOSEVRRRTH L LHREINS.

B-4.19 i {5 Bt poA R B-4.20 F7 T — & Bk LRI
\ SEFS AL ENE HEE A AL
\ RFE EHAID
i FEHE (m) =
! 0 X (s) x50 (km/h) X
SRIFHIOX () 1000 (m) +3600 ()
100m EIED = 300 (m) - FEEH (m)
REEFHHIOY (s) S i 3 T A TR AE
200m RefEHRIO
—————————— SEBE (m) =
_________________ } B Y (s) x50 (km/h) x
S R QD 1000 (m) +3600 (s)
I. RIED = BERE (m)

EfiiE = BLEO+HELEO
B-4.21 FHAIXMF JOEE A
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l%%%~&ﬁ#ﬁ#@ﬁ{
O (i A A R E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-4.22 MO/NEEORIER R ?

160 |

B T — B i h AR IE l
0 {37 I e A R

140

120 1

100 7

80 7

(B)&EH

60 7

40 7

20 1

0
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 203

R-4.23 #&/ OBOBER HER "™

B — H G AL
o {17 [ 4 A AT

S
[EE"S ¥

X-4.24 TH - BEORIER HiE R

4. 4. 4 EHGRRIZHITHIEEENORI

WIZ, K AT LOEFRRENBEELZHBROFAT 300m & LTS5, 300m LA
PICHEE DB ERE LB 81280V T, BUNCEFRENITOND DR LT,
B-4.25 \ZRrT K 512, BANTHEROFRT 300m DOFERLRODOFFENHBBELA S,
BRODOFRICEREANKT L, FlIEHEBROOEFEANRG SN, ZOf
R, BROOBEREAERZO L TEREZANBBEINDL Z L ERD, BRODFAI

_73-
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eyl < [BRO] Z#NKT

A

= —200m

[(fERQ] ZANBRS
[BRO] ZHHT

EEEEEEEEEEEEER I»Illllllllllll

<— [BRO] =Nkt

X-4.25 EfERICBTHEFREN

TRAPKRTTHOTIERL, BROL, FITEBRICEFENINTLE ORE
Eigole, T, HROETHRZOOBEERAOEFENELHES Z 40, &
ZOOREBIRTLLIRFET 5720, ERADEBEZEEIND Z LPBR&ES .

4, 4.5 ER

KUY AT LAORBGERORER, RVATLEFRATHZLICLY BE SRR TOER
(LT 2 LN TE, B HFEIZ 1 EOEMAMEFRFTICRERSLETH R N
Sh, BEICTIHRER RIS NAIRE L 720, ZhRR, MR B RMREITH 2 &
NTET.

Flo, RVAT LR LTERBEEOERZEF LR, 98BI KGR EM DM
EAONERD D L DEETH T, —FH T, [HFRNEOFESCKERFIZEHIRISE
MH70DY TNNIALREFRENEZIT) ZLEEIZOVWTOVAT AREREEL H
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STz,

BEERNOBIES A I v 7 ORLMHIL, FFRENBRBEEZ B O FAHT 300m TH
AEL7ZHER, AR T100m T EDRBIENH -T2, Z D), AL AT LA THERMBEE
% 300m (ZERE L72356E, £9200m FRINOBEFRREANBRIGSNDL Z LIk d. £
Z CxIBmMmBEEE % 300m BN 400m BNICREAEE TS Z L C, 300m FH]
MO DOBEFERIGSED I ENFREICR D0, RMEMRBHEHELILT 5 EETLTND
FEARTIXRWERTORA > MG LT LE Y AR D D, D120, SR HmREEH
FAZ AT 5D T, EFREAE CELREITELS T L TEENELEZLEETDH
KL TEX DD TIERWNhEEZT. 5612, B-4.10 B nb L oi, ¥ —23
220 UNDOEIE R EmL, F72 10 BURNOEIEIL, ¥ —2 2 TK 40%, /~F —
V3TN B% TH D, RE—2 31, ¥ —2 2 L EFEHIMEVEIENEWN
=8, EFEEANBGBNEEL TCLEISGATH-TH, BROFRICHERENNET
THHRITEW. DEOZENnD, KRVATALCBITH2EFENERIL, % —2 3
O THBEX S e L ZDOBEERI] 2BFRENTLILERRETHL Z LB oT.

BB RICBIT 2B FENIT, AR TR L7 X ) ICHBREOICK LEIEICEFREN X
NIBRWRERTH 7o), BROZ LV R THIE LGS, T EBRRIZEOTHERZO
ZIBROTH 300m THEFREANIBEIND Z L Lo, FEETTHILICK
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