


AKX 51065 BARX

Contents of Honshi Technical Report No.105

KUHZ FADTURE - voveoveersmreemeereenieeeeeenenns e H OH FE -1

My speculation about a god

FHEE Y] — TJD@%U%ﬁ%TﬁgﬂL """""""""""" EXRGEMC 5 — HgRERE M O E % fe 2

The study of the aerodynamic countermeasure B ERE RN S & 1E

for the parallel cables of cable-stayed bridge BEXREHEM 2y — HNBEER & L &5 #
WINERHLED HREHE-SERE B H e

MAE s — 7 IV BRSO o ZHRRD oo BB B0 EN % e fE--- 8

BRI 5 % et el BABHM by — BWRERRAHE & T B A

The safety assessment of the high-strength RAEHME 7 — BNEERE = L &5 &

galvanized steel wire for suspension bridge
cables against the delayed fracture

L 2 DT RGBT e veveveveeeemereeneemeneneenns AR EGH T ) A H 21y
Seismic Reinforcement of the first Ibi Viaduct WMAEMEET BRERERAE N 3 e
BIMbE B L7 BB WIEHEET BEMERRE A k22
Repainting work aiming labor-saving for BMEMBEERT ik wE HA
main towers

HEH BRI AT 5 BT 3 L ODZEER e revreereeeeereeneees BMEMEEN BRERREE A M Fe--30
Erection of the Road-protection on the Road

in Service

W REOBEMEOBI L MG WHEREEER GERMERRE P JF R O35
Current state and repair work of bridge WHEHEEBRT ERHEER g & BE
deck pavement for the Seto Ohashi Bridge

KRBT A7 7V RO EEE R T MBSEHBEET EREFEERE 17 0 B —47
Improving work of pavement using WBREE WRosEM #* W —
large grain-sized asphalt

WIS (BT 4 & — VE O BB S T IE) W74 E—)VE EESEANEEE £ M O 359
Overseas Report (Outline of Road Condition KIEFER BBEHRIEKE

in Timor-Leste)

B = Ry R P TR PF PR 63
The Latest Information

%%‘: E ‘/j( ....................................................................................................................................... 65

Annual List of Contents of The Honshi Technical Report

KOFEHEAR  REBHEFE  F1155










INQEYE L

My speculation about a god

DS DA M EEAAE AL b R F D 35484
DFERIZRIEFZHEIELTET, RYESTHS
WZZFDBERBBZRLTES P TII R, BEZLTLDH
REPBROBEINTEET L, 7272, BUTWRITTE
THolrlwn) OBROBIETT,

BAMOZFEIZEATTA, BM448E 11 B 20BicA
ANVTay 21 BREEINFIRO—BRELT, =V —
MEAIRETLZHEBELTWAEBIXNPSEHEN-Z2 LT
Lo == EHOBEOERFHIPRES N, K
ZEBBELEITO2ELAORICE, AT THRIFR &
REINBEZELDHY T LA, KBS TR IERRBICH
TR RABRTIE, Tk, TROREL. 512
FETORBE LA TbNE Lz, MENIZIZ2ENS 54
D% THINI M RIS OB IE & BB 2 EHC
MiFoh, EOBRORNEBOFEL Lo/ EZTHE
T, EAEE. BEEBFUMETH O N S— b 5 AE
POREBICEE SO L 2O T, 434720
BHOXIITELEDD LNFEAD, Y LTldkE
BRRBTL, ZORBMERE LTCEORB. 248K
BH K4 PCHING, BE»SAEBIIEEENZDTY,

—V— FEBE LCRBICET L ESRECIdEh
B, Ly Farsy— bolmTEELR Y, TH
TR T TOMMEES 2R ) ORER, W, WEIMThh
T L7z FAZEBE AEAEAI 534 10 BB L5 94
FIEEM63FE 4 H 0 FEBYVBECELZDIE, 20
FLWERIRICOEDE 1% L4 L DBEOBET
HHEESTHWET, BlZWzIE, TS0 HA
I RAE R R SRR KAE, £ 4 BAME L E~—Eidk 7
DRIOZT L, —HIEICEE /., I TIE
SN, B2HMoOd 5, BTS2 DR WIGER
HrERTE-D{IDEZEZTVET,

BT, AREAMOFEZFBLTHWETLLID?
REIEELEEDL LETAN, RICHEET L2 01E &
DORET LML [REZBITHZEIGEVW W] EELT
WEg, TOMBIZETETT2SHAEIZEEY LTW
B0, WREILIZWSTWAEOR, i Miks L
WZ EFMTSH LERA, LAPL, FZRERELZEZAS
LHLAMBETT, BB LAZIIICHES LOWHEERZ L
EIAEEIEITT, 2FTOFETTIELL DT LITH
KEHA, EHVPRVOTERTLOTTH, F2iFR
D AR, HELWIREOSFERmHICEIIL, LT
AR EBRMERIDEICHMEARADP TS L) TT,
NHK o7y P XZ2HRTwaE, ZOMKIZEL S
ZENILL B ET,

Tl RI-FETREIE S F0—072tBoTnIEd, b
FOICHDEB[IPETEC, COFFITIERER IS TN
RRIER TR IS &, BB 2B
Ko EMBESELNIIZECND D TEA, FLT, B
MEEZ TCEADPEIRLPRINI-DEREBRVET,

MRAIS74E 3 A, WA KBRAOHE L ShHh/-HiF
BEEABTAT—V VYORIMNTHITONRE L

Vol.29 No.105 2005.9

2% f H IE §

Masanobu Murata

JER R L EBE LRI 2D ST, AEIZL YT
A= POWBNLAFTICE VBT OO Y MA—HAEL.
=V URFDOLICERELTLE DT, IiElEd
OBAFREAT L, EBICAREENSLEDTY
OEWKKREZHREL, 7Y 7 SRt ORGRE
D& REEBTEHORE Y VEENBR T 572317
bIE L7 MUABET 50m. KERMEETLAM,
ALK HAEOBTERN (RERFTHENOERML) A
BHEHOWBICEDL-72DTY, KLHEADOMEEIHE
LT NZORELEESTHWET,
FROELWIERRELAZLOD—DE, FRE 134 3
A24aH (1) WCHAELZETFHETT, BHIEREDR
Lo FHMAERE LT [LELAME] OMHET
L7z THEBTINSARELRSKATLAD, TDA N
YD DEL OBMEPRERBIOREBERKES T
6 AT THBMEOMIBIZ Y72 T T Lz, BAERIIZ
FH3E220, BREECHOZIOMBIREBER, &
BRIBSE & BT 200 BIC R SBEE T H L723RVHIET
L7z L AZEAREHEEO 30 km, 4R ETID
ELFLA, DROPBREBORELRI L, v ) d,
BRGGOLL LI TBY. A ERERSISIEH
RLVEVWIHIEFIZH D, EHIKHRIZA->TINEL
7o REWIRE - KBOL L ¥ —2AF [ OB ERL
TAEL B WHEER ST O TTH, BITICER 2V
L CH# 5 BREICEITIEDRER E o 72D TT, HAM
AR MR FORFIZRENONEFONITETT,
COHBEREICIEETEH ) —00FEND Y T, BiE
DOFKE, FFEINEEE 9 BIC—BER T L LavoidiE
TRV EEIZ LT, MELILLBEADE—H
WHOFR,, —REREF—~ 2RO TIHHEETL L
L, HIED 12 AP S0, EFHEKRICE4EIEE
EHL2EIATLE 39BGPYITLLY. bbb
PHRRIEZ DL I REHIZEFfTVT, EH)eHEEE
CTHLIOBELEHOAZRBATLNEDREEE ST
WwET,
FREFEMICHBFEIHY T HL—2ETFHIT7
VORRE 7T BICRSBHEARSWIC oS 2 L
BITEINEE) T ETY, Hio, V- E&lEoRER
WEREE SRIETHo72EE) ZEIBEIETLOT
BHRWTL X2 b, FHMEIC DRI DD
THELWRRZERL, FEBYOTLHATIELZET
SR ESADEBEITT 2N LY LB o
TwEd,
AHUEEEE AR b 2Bk R VL i
D92, USORBD TR LWIRIA L & BoTwn
T3, B RANBRORABEZME»RRLTEXFEL
2o SO DRFEREDOKLE DD TH-ThH, HOLHZ
ERd, FEHEBIEEHICHIG L TWITIE, &o bk
BPEELELORTLNLEELTVET, BEEADFEE
2D ET,



SIIRIBA 54 — 7L DSIIR A SEARE

The study of the aerodynamic countermeasure for the parallel cables of cable-stayed bridge
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In parallel cable systems, it was known that flow separated from a windward cable induces vibration in the leeward cable. There-
fore, in cable stayed bridges with parallel cable system, various countermeasures against the vibration were installed. In the Hitsuishi-
jima Bridge and the Iwakuro-jima Bridge of the Honshu-Shikoku Bridges, spacers connecting parallel cables and two lines of stay-
ropes, set perpendicularly to the cables with the alignment to accommodate various vibration modes, were installed based on the
studies during construction.

Vibrations harmful to the structure have been suppressed with these devices. However, the stay-ropes were broken 10 years after
the completion. Sub-span vibration, which occurs in the cables between the fixed point at the girder and that at the stay-rope, was

considered to cause the breaks in the stay-ropes, and countermeasures against this vibration were studied.
In this paper, a study on the aerodynamic countermeasure for the sub-span vibration is reported.
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The safety assessment of the high-strength galvanized steel wire for suspension bridge cables against the delayed fracture
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A variety of studies has been conducted to reduce the construction costs of the super long-span suspension bridges. It is necessary
to rationalize the design process to reduce the construction cost. Some investigations on the safety factor for the main cables were
conducted to reduce the safety factor and to use high-strength galvanized steel wires under higher tensile stresses than ever before,
as one of the studies to rationalize the design process.

To reduce the safety factor for the main cables, wide-ranging considerations such as the limit state of cables and safety verifica-
tions in the limit state are required. This paper describes delayed fracture properties which affect the durability of the main cables.
This paper also shows the results of accelerated delayed fracture tests focusing on the amount of diffusible hydrogen which is sup-
posed to be the direct factor of delayed fracture, and the amount measurement of diffusible hydrogen in specimens under air expo-

sure.
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Seismic Reinforcement of the first Ibi Viaduct
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Some Superstructures of Ibi Viaducts (the first, the second, the fifth) are each supported by pin hinged system on the flexible pier
and fixed on the other high rigid pier. As the seismic performances of these bridges are not enough against the provided large-scale
earthquake, the vibration control system with seismic dampers has been adopted in order to improve the seismic performance of the
bridge system keeping the characteristics of flexible pier.

This paper reports this seismic reinforcement work of the first Ibi Viaduct.
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FHTIX 2P BB L4 ABE LOAROBEEIC I A
SPHEHTEANBESCRENFH SN, BITOWER
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2.3 #HIAEKE
FE-HEREBOBEM A I T2 HMETIE. 1ARE
BOSREBIZ LAV 2 tE BN T 2 B EHRE ST
BEMBIEMEZEMT 2 0 HFEFEZONS, L
PLBHE, SUREBICIER T 2 KFEAPFEEICKE N
O, TOEE, BERIRIPY R OERD MAT,
1 A BEDOREMEDT-DIEE B RO KRB 2 L
PELY, BENICERTETH S, Lz -> T, Hil
HHIZOWT, LRV 2BEFBHICHLTIRIABS
LOEEEERIPHET LI ERERELT, FOLTE
REMRRE U TREREHRT 520 FEEKE L .
T ONEHFEORE T, 1 ABE DN EIK
WERIIBWCHFEBHICHREL AL SRV EH1E
ATHEOMBLREET L 2L, BEEEEEEE0 L
HHEEEN 2 2 CHREFAE U WREICHIZ S
t. é%:\bmw1ﬂ§ﬁ%Lﬁ®ﬁﬁﬁ%’ﬁwf
FHRORBERIC LawnwZ e mfthl LT, B&H
La/ﬁAﬁW%mwtﬁﬁé%(ﬁ/n—)%%m?
AL &L
HIREEOMARRICOWTIE, | BEH) 285
A—=F L LTHEBRERT 2TV, Th X VFEHKT
16,000 kN LA E O EH A L E DR 21Ty 1,500

-2 FRESEBROLMRECH I IMERERER

Tab.2 Results of seismic verification for the First Ibi Viaduct (Before seismic reinforcement)

i LAV 2 1A KA 2P W 3P W L1ABE
SE VN0 WAEE 5 - Frven e = reys 3
Ry IS HEE B Al SEE i IS HAME
fiFE— 2> b Type I 64 2,812 685 2,457
(3 g -1/m) Type Il 255 7,213 3,155 5, 305
[P &AM Type I 1,519 4,316 3,102 4,897
(kN) Typell 3,792 4,796 5,006 5,442
b2 Type I 23,510 9, 408 1,439 6, 402 3,207 6,402 — —
(KFH7 kN) Type II 63, 276 9, 408 2, 908 6, 402 4,323 6, 402 — —
HFE— %> b Type I 634 1, 260 83 892
(B3 u -1/m) Typell 2,216 3, 268 472 2,233
&AW Type I 9, 868 13, 295 7,841 10, 225
RS (kN) Type II 12, 865 13,534 12,016 10, 530
FA& Type I 2,721 9,408 7,843 6, 402 2,482 6,402 5, 602 3,942
(FKF7 kN) Type II 7,385 9, 408 9, 450 6, 402 4,397 6, 402 9, 258 3, 942
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Fig.2 Contents of seismic reinforcement for the First Ibi viaduct
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bR HZE L, MOFBEIC X 258133 H O &8
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Fig.3 Suck blasting type system of surface treatment
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Tab.3 Results of execution test of surface treatment

TIVIFOMREE 25 kg/m* 50 kg/m* 75 kg/m’
O IREE
1m? 7z ) ORETIEH ‘ 245 sec 490 se B
ECS No. 1 No. 2 No. 3 No. 1 No. 2 No. 3 No. 1 No. 2 No. 3
i HE (N/mm®) 2.55 2.75 2.37 2.53 2.83 3.34 2.41 3.25 2.92
> (I E) [5m) [m] [5m] [5tm] (5] [FiE] [ [ ] [5m]
P18 (N/mm’) 2.56 2.90 2.95

BEE—1 REMLEOEIRA

Photo.1 Surface treatment

% EO 5 EERE AE WOKE &AL 72,

IHEHER 2 7 ) — M et BRI BB CHEE
IR A LICLD, Sk oWMERREZFALT
I = MIEMSTIREA L, FOBEET LS
Pz EWC L W BETDHEB 2B, BRTL2k
TOUEhOREEZTRT A EEZBHE L72a
Y—FThb. BRMICEL Tix, 2002 FHET > >
U — MEERAE BLHE] (G TA%¥%R) KBEE—
2R T X it R E 2 AV RBEL & b2, 2R
XML BIREOHARSNTE Y, KATHEIC
BNWTHINIZESEREZERL, £0HRIZITR—6
WRTEIZIDOTHo 72,

SPREWTHOI ) — MFTERIE, BHI7TELIAT
A5 3 A R TV, REHERTS » HEERAEL
TWwho BRI Z I L TId, $EREBICIEEST
wWihnkBbhsd, BECIUE#EI > 7Y -0
R TH D E ISR E VA, BIE SN TR EE LT A
PRI L 22 X ) R O UEINOREITZRD Sk,

3.3 3A>7VU— bOITEE

3PEM DI REEDHIEFRIZIE, BE—3I1I5R-T L9
2D 16 D 2 150 mm RS THFIRICEH T 5.
DOEDOFERZ, BHEEA TN T 52 AMHRTDH
5L, WHMEMIZOWTIRBEFORKICEET
B B AS EAGRMORSHGICEL T, EH
WARICHEEICEES 2 LEVD L. WHEHDOEEZ.
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Tab.4 Concrete content

28 | MEH O EAY L JLyyaary)— OWE
ayy )=k L I2BITS | BATE DR ATy | ERE | W
OFENE | AR - rnamE 4% viE
(N/mm®) | (mm) ! (cm) (%) | (kg/m")

Bl1-4 24 20 N 15 4515 ] 0.30BLF

x®—5 AU U—-bOEE
Tab.5 Mix proportion

K S T B =R B (kg/m’)
avy) -t 7 MAM B MR MBS R
DOFENE W/B S/a A RAA
(%) %) |W| C A S G AD
B1-4 55 46.1 [170] 289 20 812 | 968 | 2.966

X1 IR
%2 EESE AE BKH

BE—2 23>7— rOWRERARG

Photo.2 Specimens for restraint expansion test of concrete

®R—6 D274 — POWRERARER

Tab.6 Results of restraint expansion test of concrete

ary R EIRAER
DESEN . R RE i E
DR HEE ik (x109
No. 1 189 R
Bi-4 No. 2 181 JISA6202fHEE 2 At
(##57 B) No. 3 194 JSCE ##e &P QU A8 B )
Ty 188 150X 10°~250 X 10”°

52 LOBHMARIIN Y FY Vi X ) E 26 mm (8%
FHE+10mm). EE240mm EEHED 155 OHILL
RV FIUCTESS % EAA R, S O RIB AR
BERIRFVBIRZEATLEV) X707z, BB,
ZOEBT VA =IOV TIE, HIFLES. mEERLE
blzaBe g s Lz,
BMEZTI)WMEBEORSI29ImBETHH., 2

) — b ORI, 1@%t0@07bm%5mku 6
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FELTITHIZELE L TRED, 1HBZ) DFER
BiZ, A BFmEZAbLETHA LM L2 ), fAiEE
NODRYTIHFRE L. IR ZEE—4, 518
A5, EMEI/NE CBFDHREEL TV B 72D 1D
A EF A0 2~3 MR E L7z,

AR L72&912, 3PEHTOa YY) — MT&RIZTF
WI7THETATH»S 3R EME W) EBRITo72,
Dizd, A7) — POEREIIBWTIE, KRG REE
Wiz, METEESRET S £ TOMIZEPHEL LT, '
T4, AAEESH LI LICEVITHRLEa Y2 Y — b BE—3 BHsLUEKHOTERRT
jy(_lfj\ﬁ]g nhwnwk «) 2y — FTEW, 5N/mm? L Eo Photo.3 Arrangement of bars and anchoring of hoop tie
JEMEEES BT A% 3 HMEa > 7)) — MEEY
5CULIC, 200 2HEIX 0 C LR L E
L7z EHXRICOWTIE, BMARRVETOHEEL
TR KSR E V7R EEDOEM S LTz, ¥ —
FEAOATHHAOI Y 7)) — MREZRIEFET S 2 &7
T&7,

4. HliEEE

HREE L, RAKBEE (1 ABEOBEESTARDOME :
BT O B SR BT L ) B L) S LT BEE—4 dr7)— FOITRRR (BIHhERERO/NED 5 FT5L
WES GEHN) EGT 220 RET500THY, Fhoto4 - Casting of concrete

HBEZBWTIZA A — RXIZEMICERR L S HREEIC
BEL GEIH) 25 TE5L9. T HERDA
BV TR EOERIC X BB0OZE)II L THED
HEEZEZR0VIIRDIOTRINERS R,
RETIE, ZOHHREEBEOMEEHRARAR. REDCLD
BRELHAEELPLOC, BECETZHHICOWTR
5,

4.1 HHREE O
HFREEEER TRV AHREE 2 K—4 1R 7. €

REBEEOBEIVY V¥ —LZOMOERA My B X BR-S 327U hOREDORR

UEREOERAEM PO, EBEEOWEIZIZEKE Photo.5 Compaction of concrete

ZUDHITONTD, ZOREERIL, E2 Y28

B3 % BROFE BRI ORPEHRIUIC & Y T 3 &L OV HEREM R VBEE VTV B 20, REEED

HERBT D, WhOLIE VLAYV —Tdh b, BAEICRE ) BT CBEMIC 2 ) — T o REPBRES h
DY =IOV TIE, EEEITT 2% 720 TODEIHIEDND, BB TRAT VA —% 8K

HL. A—=51ZRT X9 BEERELHO, SHEMEHL i, BEAESIZIVELIERI2WTE, 20
7-HREEIX, X ) KX WERAEE 2 5Nn, B Ty h—=lZL ) TFTEHEE~TI2E5ETAHEEL L,
HEEE 50 cm/sec T 1,500 kN O 2 BAETHH DT

Hb, 7o, HEEBEOA u—2IZELTiE, £—7 FIREE OIS F=a X V& (KN) oo )
WCART LD ICHEREN, BREEMNBIOHILEER Y 2T o B a=1,014.4
rEBLI-ABEDLIS, 1ABAENTI50mm. 4 AR V I BALEE (cm/sec)

BHT200mm & LT3,

B, ZOHIREREICOVWTIE, REEIZE S L 4.2 TMHEEFESRAER
RBEDOMWHED X ) RBEEMTH/NS RIS LD FRREEICEAL Tk, LERA M- P HERINT
RS (BREF LRI, 1,500kN @ 20% % £ o). T WhbZE, IAOERNB X OREREEEALTVDES
BRI OHIIEEEE OB FIEM60 DT ¥ F— KN b EDEBEE 2D, AEER L 22 HIIREE O MR OB HE
(RIS, 84K) 2L VFToTnDHH TOEHKI 2, A rE—2EREN150mm (1AFEHE). 200
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mm (4 ABEM). ERDZFhb 1,500 kN (247
B 50 cm/sec B) TH b, MREMEIL. ChoOmMR
ZITH)DDTH B, EWHHICEHLTE. ThEEEN
WCHERTELRIEAT HLRBEAEZ )L IHFHELE
WZERL, BREDOE TV, HREN R &0 ORE
Rt B L OB EE & AR OBRICOWTIE 4
&Tﬁnﬁﬁ‘&éh('wa teEiEz, X (D offf o

REMEEBAE L TWA I L2 MAT LI L TRIEL 72,
ZFU—ﬁwﬁm\blU\%ﬁa®@ﬁi\§E

—6ITART L) BT AV, Abu—2ICELT
. AR M= BRI THE 2% ZORER
WCEDEERAL, B o OBGEICDOWTiE, Bk
FE 3.0 cm/sec B L U7 1.5 cm/sec 2B 3k % 5HA
L. ZhzHWTX (1) k) E2hehoZ @it
5 o RO, BEHIREBORYK o OfFMEL O
FHEE L, ChEHFHME (@ =1,014.4) L RT3
ZETITo 72,

A MU —7 OHRIZOVWTIE, 8. FiEoX ba-—-
I RBTAERIEON, T2 Bl o OWEERERIZ
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T RTREREMEZ EH ) ZOBBEIIRA TS REMEC
HLT 8% UTTHb, AT, HEMOBEEDIX
LOEXDFEHMEIIHN LT+ 3% OHEHHNICH 72 =
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Fig4 Seismic damper Shape of anti-vibration system
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Fig.5 characteristic of seismic damper

EE—6 HIiREEDERER

Photo.6 Performance confirmation test of damper

LB

x—7 %U#)E%%O)Z FO— T DERE
Tab.7 Stroke setting of damper

W TRYES
BN S RA I FC

REE 1A BER 4 A AR
RSN 69. 9 70. 3

BREME REEL 0.0 43.5
(mm) KHpE 43.5 43.5
&8 113.4 157.3

A ba—2* (mm) 150.0 200. 0

X1 EERRE DR MR YT 5L ER,
¥2:50mm ¥ EATA bu—2r 2HE

R o DRILHABRER

Tab.8 Results of verification test of coefficient, o

ZEALEEE 3. 00 em/sec ZEEEEE 1,50 cm/sec E o EHEOIE 5D &
R E EAHEE it iwal EhHEE Fii<ival PEEAE s - o
emfsed) | @) | | msed | a0 s | g T R e
IAREM | S300-1 3.02 | 1174.3 | 1,051.43 1.51 1124.0 | 1,078.62 | 1,065.03 1.99% 0.05%
BISEEE | S300-2 3.05 | 1174.6 | 1,050.65 1.53 1128.9 | 1,081.90 | 1,066.28 5.11% 0.17%
S300-3 2.99 | 1204.0 | 1,079.09 1.53 usL3 | 1,103.37 | 109128 | 7.57% 2.52%
S 300— 4 3.04 | 1167.1 | 1,044.29 1.52 1116.5 | 1,070.72 | 1,057.51 e 4.25% ~0.65%
S300-5 3.02 | 1157.0 | 1,035.94 1.52 1103.1 | 1,057.87 | 1,046.91 3.20% ~1.65%
S300-6 3.0 | 1172.0 | 1,049.71 1.51 1114.7 | 1,069.70 | 1,059.71 4.47% —0.45%
FHfE 1,064. 45 4.93%
AAGEE | S400-1 3.03 | 1160.0 | 1,038.28 1.51 1113.0 | 1,068.06 | 1,053.17 3.82% ~1.65%
HliRsE | S400-2 3.02 | 1197.2 | 1,071.93 1.51 1140.3 | 1,094.26 | 1,083.10 6.77% 1.15%
S400-3 3.04 | 1183.9 | 1,059.32 1.53 129.9 | 1,082.8 | 10m.09 | 5.59% 0.03%
S400—-4 3.05 | 1190.7 | 1,065.06 1.53 1129.5 | 1,082.47 | 1,073.77 PR 5.85% 0.28%
S400-5 3.05 | 1183.4 | 1,058.53 1.53 1122.3 | 1,075.57 | 1,067.05 5.19% ~0.35%
S400—6 3.05 | 1193.4 | 1,067.47 1.53 1132.8 | 1,085.64 | 1,076.56 6.13% 0.54%
Pl 1,070.79 5.56%
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Fig.6 Accuracy control for installation of damper
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By, LEEEERIOHTAREEBLOREICLI VAL
LUMERICHY T AL RETRHERE LTEELZ) 2
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BIFF LRV, TOEHIRIEDND, & KT BHFF
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REGTOREX S ZHENICLMEE 2020w EEZD
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2y 72, BREEAETLAHEEBORREEE—T7 I
NN
SEOTHEIZBNTE, 1A BEHOFRRERD &9,

F—9 HIREBOREICHIIHRE

Tab.9 Allowable error on installation of damper

3 H 5 BAE OB
% AT i r.
U ;im i;g Z c4.0mm | BHGEEOEEN
B Tg wEm | 5 ORFHEHT BT
T maw krw | e | 00T | M
HlRE B ORI R’ & +10.0mm | A bu—2 O
BV L SRETH S 7.0 mm U 8, =18, = 8l
DN = IR & ) 8, =18 = &l
" EUMER L |
Ri ‘ gy t
F F ) 45 3 O
R £
{m&%rzmmm E\ [ — )
F R1
Ri=Fcos® ~—— e

Re=Fsin®
F:fiREBOERSD 6: BEUMBLHEROLTH
Ri: BERICENLGERA 6§ EVHMOERTARE
Re: RUIICEXTAFDH A
M—7 ##R hARIREEEIC R T

Fig.7 Influence by axes gap
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xR—10 JABEAOHIREBSRBRE
Tab.10 Installation error of dampers (4 A side)

BB D (mm) iR EO BT & B oA 2
L ERAER TSR TR (mm)
SRIEH 6, | AP bu B 6. | AKFHE &u (mm) SREH 5, | AKFHE o,
Eigars £4.0 6.0 +10.0 7.0 L F
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Repainting work aiming labor-saving for main towers

EMEREEN BRHEBSEE A
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Kazuo Sumi
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Masato Matsuba
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The repainting work of the towers of the Ohnaruto Bridge is planned to implement for 3 years from 2004 to 2006, after the re-
painting work of stiffening girders. The repainting work has to be height work at maximum 140 m above sea level. Therefore, as
strong wind impacts through the year, gondolas with magnet-wheels are adopted and in order to secure safety. And the repainting
work has been carried out mechanically by using the gondolas equipped the painting machine which had been developed for main
tower repainting in 2003. This paper reports the outline of full-dress repainting work by using this repainting machine at the Ohna-

ruto Bridge.
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Fig.l Arrangement plan of gondolas
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Tab.3 Specification of surface treatment broom and luster grade
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Tab.10 Mechanical painting results at the Innoshima Bridge
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Erection of the Road-protection on the Road in Service
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Kazuo Sumi
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The repainting work of the towers at the Ohnaruto Bridge is planned to complete in summer 2006, the work that started at the 3 P
tower in 2004. Repainting for the upper members and the top horizontal shaft of the tower, which are located just on the road, is
carried out by using the gondola equipped with the magnet-wheels that was used for tower shafts. The road-protection work has
been implemented at the Ohnaruto Bridge in order to secure the safety for the site operation and third party. This paper describes
planning, design,and construction of the road-protection at the Ohnaruto Bridge and the consultation with police.
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Tab.2 Time schedule for erection work
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Photo.2 Ground assembly
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Current state and repair work of bridge deck pavement for the Seto Ohashi Bridge
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The steel deck pavement for the Seto-Ohashi Bridge is composed of improved asphalt (thickness of 3.5 cm) as surface layer and
guss asphalt (thickness of 4. 0 cm) for base layer. After 16 years since opening, deterioration such as roughness of the surface, dis-
persion of aggregates and cracks became noticeable. Based on the current situation, crack repair work, thin layer pavement by the
micro-surfacing method, and partial re-pavement work were carried out in 2004. This paper reports outlines of the repair works de-
scribed above and the current state of the bridge deck pavement for the Seto-Ohashi Bridge based on physical property tests.
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Fig.11 Comparison of needle penetration of improved asphalt
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Fig.12 Comparison of softening point of improved asphalt
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Tab.7 Results of follow-up survey of micro-surfacing (MS) of the Shimotsui Seto Bridge
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Improving work of pavement using large grain-sized asphalt
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As the road section related to the Innoshima Bridge has deteriorated from 16 years served, the pavement improvement work has

conducted as 5 years planning from 2000 to 2004.

Traffic regulation is necessary for road maintenance works. Especially, in the case of Nishi-Seto Expressway with long temporally
two-lanes section, one-sided alternate traffic regulation is necessary. Traffic regulation causes many problems such as safety deterio-
ration by traffic jam, performance deterioration of emergency transportation. It also impacts local society.

Therefore, in the improvement work section (thickness of 20 cm), High speed pavement maintenance method was adopted to
shorten construction period since construction efficiency of normal method is low and takes time. This paper reports the subjects till
site construction, state of the construction and calculation of road users’cost.
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Fig.1 Dairy traffic volume chart on the Innoshima Bridge

I5ELBREL. TORBAUERBFREOELME (
1,000 &) ZEREXBERE LTW5h, SikiloxR

X Tid TCZ@] ITHYT 5, [FR—1] ICRREIRE
LEIEECTE - Elzi@jiﬂiﬁal_g@khﬁ RY o

T—1 HEIXBEEELEHETEE

Tab.1 Design and actual traffic volume

Wmmm

BETERE ERTYH
X4 fﬂﬁ HlOfE{ H11 B
iR IR:} AR
. 1,000 Bk
CREE 3,000 i 150 450

MEAL L HH - T

HI0EEDR O @RI A ZSBICHY L, H11 45
VIBE BEEBICHY T 5, WFhI R EESTE
0. B LaRAoM I IXRFHEUEE 22133 TH
5o

3.2 BREOIREE
HERBXHOBEIE, FE% 16FLFRLZZHIL

FEIHDOERPBE L 2D, i, LTHTO

CENAEBL 20m X O O UE AT 50% L E &

%BEb BT, [FR—2] 1T, SR O BmEHER
RS,

1) 735 v7olREE
75v7®%§iﬁﬁ’iéxﬁy%ﬁfﬁw iz 4}
CRELEZ Iy 7, BITTRO IEEISEIN,

48

x—2 BEMERT-4%

Tab.2 Data of road surface configuration
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Photo.3 Situation of spread crack at rutting zone
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Photo.4 Core through all layers

£—3 IT7OWMEE

Tab.3 Physical property of pavement cores
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Photo.6 Alligator crack on the stabilized base
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Fig.6 Pavement specification

4.4 QRP &M D4

(1) KWFETA7 7V bEbt ,
SEERE L7 KBRT A7 7V b EMOWRE [R—

6+ 7] IZmRT,

(2) Gt oBE :
KRBT A7 7V bEMIE. BEERTIREBTH Y E
A EL A BMERH - TWh, Z0720, Bk -
W CIIEMRE 2 KT 5725 ZREBRREEILS
DICRET LI L THENKONTV S, 2B, —KD
M, HHT BT A7 70t oRE o R EHEN
TEEREI 21T 2% KNET A7 7V FEMOBEIR

REEE AR % AR LTI 6

AMEEOREE, M TERCBESAECRLY, b
ToEtzE 2. Hiffssto BR2S5EIRE L7,
[FR—8] WCAMIRELRT,

O MTEIZ 12~2 AL CEYRIR 15T DF)

@ 75 OB E TOERMERIZ 20 4

XEBOB T TIE. AMERENEEL RIZE W & AR
BICRB L5 2 570, HWHREICFICEFERZIZL o7,
SEBYE L2 KRRET A7 7V bEMORIREE [R—
9] 2R,
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F—6 ARETRT 7l FEMERABRM—ER
Tab.6 Aggregates for large-sized asphalt

FERBH % £} '
WH 4% T B BRAR LT 75 FE T TECR AR
WH 5 % Tk B R R BRI HY HWHEWE
WHa 65 T B IR v Tl e FE T TRERE
HAHTS T BV SRR R T RILE
Ao == T B R SR BT RIE
AR [I{my= R
2y T LR R R 3L 3

FAT77 VIO A L—FTAT7 7NV 60-80

®R—7 BHRRESH
Tab.7 Composite distribution

55VH(mm) | ERAE | RE#SE
37.5 100 100
31.5 99.3 90~100
19 80.1 70~90
e 13.2 64.9 55~75
& | 4 40.2 30~50
2| 2 27.2 20~35
% | os 14.5 11~23
0.3 9.8 5~16
0.15 5.7 4~12
0.075 4.5 2~7
Fx—8 BIZEHEE
Tab.8 Target of asphalt temperature
I H B EIREE st O HE
B INERE 140T
FATZ 7V ISR 135C
BB 135TC 120~140C
IR 120TC 110~130C
ZREERE 100C 90~110C

(3) Ay FIvZ AL DM
KRFET7 A7 7V bEMHIE, BEOT AT 7V MEM
X YHEMOREGEEDNE V2D, YTy PRUIFIA
ORERFEIEL 20, HENICHFEIMET T 261
Whb, 512, EBTTA7 7 VI EMEREH T
B, 75 MOBENICE TR, BETOEMEEIAR
E?éun#&éobmﬁAﬁﬁ@Lﬁcﬁw EBED
v M TIAFREETT 70 ton/hr A5, 60 ton/hr F TITK
TL72e COMHRENTETATI PNV ET 429 vD
WMEBLBEEIZHRT 2EMHEL, KEH2D 52ton
ARTBIELLRD, DD AREMER ) 12DF Y
FIVIZAFARIZTAT P VN EMERFBELTBE,
5 M EBRLAESEOEM O EIT o7

5. BT RUBEILERE

5.1 # T

4@ QRP TiEid, 1 HTHREF TRA S ¥ EH

A M B O#H



K9 Y-V RBRUKR-I ISy X2 THRE
Tab.9 Results of Marshall test and wheel tracking test

SRR HAL ERSEEE S -3}
BE g/cm 3 2.409

T ZefRaR % 4.7 3~7

v fuAEE % 66.3 60~85
1?: RERE KN 8.02 7.35 2Lk

VAR 1/100 cm 32 20~60
FA—=NVETyFVT [ /mm 7,500 3,000 B4k
(Z?f;;é?i) % 4.0 3.5~5.5

BE—-7 KNEBET7X77)V EHMER

Photo.7 Large grain-sized asphalt mixture

BEF) LD THB, BT QRP TH:OGIMI 2> & 43
FTRIRRD,

(1) BemvIE L

YK ORYRACIE T AR OB R EME & 7 5 720, 42
JE20cm % 1 I CTYHTE 2 FA v BEHIHE (€t
V) wBALL, YHIEER, BEFH SR THD
10cm 7 7 ADYHIE L D 55725 BWOEIEHZ ()
HliE=2m), ROty 71 vy FHEIFEKBIL L L
W&, b=y Vol TREIZERE SN2, [EE—S8]
2y BIRIRI 2 R,

EE—-8 {HIRAEE
Photo.8 Cutting pavement
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(2) #F B

O%EHL

QRP THCTRERBBMEHB LOLD, ¥V TS5 v
1BTOEMTHREY LMK smigE @<,
BICAMOBBERLE Lotz T2, HLEFTIEE
ZHETIREAR S, LD UHIEIEL R BEESK
EL B2, EMOBREISOFY ARVFATET
Bole TDD, BROF YT Iy 7id. THERE
EEOFFEEF BT L L L2 EROANR
BRAROFREBHED LT ID, TAT7 7V 7
Sy Yy ORy NIEM WML, FOBREY LM F
WCHEEOANBRZ 21T) 2 L & Lz, B, SHEORKER
6em BEOEMBEHLTIE, BEIL T7OTAT 7
WET7A4 2w vy 2 HTAIEPHELDS. QRP
THEORHTH 5, ‘

@8 £

HEEEEIL, —REBEEICT ATV AT -5, TREFIC
FAXT S OMICBEFHATITV, BETELdo
BN, 0— 9% —27 2iRE O — J L R EHE
Tholzh ZXKEBE (F4¥u—3) THREDT—
= HRRETE, BET— T XIEHR ORI 2
BAIZIbE o7 2B, ZRNFROEENESZE LI TFOT-
7RISR IR E L7 [BE—9~11]I2. QRP.
THEOBEH L 6 T REFIREZRT .

[F]—10] I QRP TH: O THMW oM. [FR—11]
2 QRP THEDELIE#EZ R T,

5.2 mEE®E

(1) B RE DK TR

RUET A7 7V FEHIFRERTAREBETHSL I L
BhhoTHY ., TORTERRMIZ, [REM. KUHE
HRICE o TREDZED 5, REREFEIC L ) BA R
DHEZRO D Z L& Lz, BERMIZ, M358
BEERERECEZET 2R TH Y. 4 H0 QRP LIE,
RRAET A7 7 v bEMIBESTHET L2V, £

BEE—-9 TRXRI7IW 72y +vBEHLURRAEERE
Photo.9 Paving flatly by asphalt finisher
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BEE—10 vHELO-ZHOEDRRAEE

Photo.10 Compacting by macadam roller

FE-11 #214YO0->HoEHRAEE
Photo.11 Compacting by rubber-tired roller

F—10 SEOEERERL

Tab.10 Formation of pavement machines

T T B B F#&
BT ETHI A 2100 DCL W = 2000 146 | BETH
FTAT77NVEF72v vy | HAGOW | W=2300~6100 | 1& | WMEBL
A HT—F R2 10t 16 | DlEER
yA4xua—3 TZ 700 13.5t 18 | ZREE
= AT AN =E CB-335 D 3t 1% | fekEE

F—11 SEOBIEE
Tab.11 Standard of pavement work

H H QRP L
HEFYPES 16 cm
BEHLES 19.2cm

KR GEER | 3.2cm(20%)
EALEL AR 9 B2 E
ZURERE I 21 [PAE

A BV E HWH

BOBTAIT) 2 ehb, ZNZNORER T Z 8
BLTBLERD o7z [R—12] KEMTLORHE
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®—12 EMHEAERE

Tab.12 Criteria of asphalt temperature to release traffic

A HUEIRE &%
KHAET AT 7 MW 70CAT | Bisidgst
W NEH Hul D 90TUT
3] KW C4A0CUT | AHEE
B e S

140

120 y -

100 —e—QRPEE
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80
40
20

¢ 8 8 8 & 8
AR

H—7 &MEBEOETIS7

Fig.7 Chart of temperature of asphalt mixture
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Bo 170 B ICKBIZEEERE (40TC) UTE%Ro70
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NSDORBE, ROEMOHFLEICBT RERT T —
¥ OMEMEL Y., A QRP LI BI) 5 3 @B A ER
Eix, RBOFHIERECTERTAILE LA, 51,
ABLTRRBEOBRNAHTHLZ L, BEBELZHAT
NIZELICREETHHOEHIRATNE I LD,
EARMIE TRBETH1IBE] ExELL

(2) MbIZLE

QRP THETIE, KKETA 77V EaM2HEHT 2
72OMMDZERRELRTVEINICSH S, DD
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GRERBLE)

B b5 74y 7RI, SROST L KkE
TAT 7NV MEM, RUERIC, KEIHEERHEZ %
BEICIRE LB, DR LATRICERL, £
DRFEETLDIELEZHE Lz, 2B, BBRITMH
HLZZRBHEX, AMrmEB LA 10ton ¥~ 7
Sy I Thbh, KMETATZ 7V NEHOEE, &
JBHAHEMER 10ton ¥ > 7 hFv2) 3586
BER) AN EZHEL, EEIE. CREMY
T CHEREAT 720

®—13 BB L7 71 v VEBRER
Tab.13 Results of simple traffic test

e RERE B8 BALELE
RHET AT 7V b &M 80°C 5 4mm
® & 46 251E18 8 mm

WCAEMY 25 B (FFERR @ 304
%50 [\ - J7E +0.5 BRI =100 8], /BERE (2,400 |, H)
%C %58 1 1,000~3,000 & « K, H

AhloOETTiE, QRP MLHEBE HICRE DM ITIZIH
DhBZ e RRRE L. ERERE (70C) DLLCilB
PEMLz. XBRERTIE. DL EIIHUNRMC B
LM ELOFERE 10mm) OHEICHT ->THEY.,
R R D 5 720

RERBFROBIR L, B IIEAERE (400C) L &ET
BVWEBTRBET o124, bELEIE Smm EMUNT
Holeo Tl RBERBREOL BRI BRBEMYLT
HHZEDNL, EBRODHHLZELEIIOHIZERINS
CHEESNL D, FHEIIZE A CEEL 2V L
L7

(3) FiPEERER
FHEOREIZ. 3T T4 VA —=F —TiTo72.QRP
THEEERLZ 3 XEORKFIZ. 0.8+ 0. 85+ 0. 78 omm
THH, M HEEML3omm D8O% LT THE 5
TBYVFHEIRFTh o HIOBEF, MHbEL
DFEREAT o 7205 BAMEIX 3mm TH ) #7MHL BT
Thb, [BE—12] FFHERBREFLLZDOTH
%o

5.3 If2EmE
QRP THIB 5 HY ) i TIEEOH M, [H—8]
WCRT78—Fv— sDOFETIT- 72,

(1) FEfEERERH

EEERIZ, SEAECETIHMTHY. 208
Wi TRH—9] OBARITIRT LB, R RER
B 5 8Eff, IO ANE R, RURAERRSEZE
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BEE—12 FHEHERARER

Photo.12 Surface smoothness test
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Fig.8 Flow chart of dairy pavement ability
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Fig.9 Pattern diagrams of actual work time
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B, 8857 N7y 7 OANEZEER. UM
DEBFRFHELFHIL, KT OBITRIZHEHL
7oo SHIT, WHIZEDNG Y 2% AH 720, QRP T
ELRBIORNZEHRL., SiXLELTOBTRENZ
BH L7, [R—14] CHLEHO—EERT,

FR—14 BIEH—EF
Tab.14 Pavement work ability

T LIHI QRP E3]
97 m/hr | 113 m/hr
M LRES 79 m/hr
EHREN 52 m/hr

(3) BYYETER

HY ) TIERE, EEERHMATUHIER & fRRE
ERRACIZZL2ThER 5%, [H—10] o757
BB RE TRER, MEENCETIER 2 & D, YIEIEED
ERD. MiRAREIEIErOORBTT 7 THE. &
HoQRP THEMHUY Y HBTIEREIZ, S0F5 70KE
HTRINZZILIIARD, RELOBYS ) HITERIZ
172m & 2o 72,

(4) BiT.¥ A4 BAFr T 2a—

MLy A LAY a—id, BEE) TROLPEITEE
EAEE LB Y3247 FiEL, FLEOR L
AR 2 DT ) FESEZ bz, [R—14] »
5. QRP TETIIYIHIEEMNZ ) T4 AV LR D20,
NI TN R ETUHIFHSEE L -BE. FOROEE

BBl
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Fig.10 Chart of pavement ability
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5.4 MIBBOEHE

4 QRP T3k CHE T L7 B (R 1 BEfRont v e 47
XM - fTERL=1,032m. fHFEURIEW=3.3~7.2
m) DHLHBIZSHM TS o7z, BFWITIETIE 12
HM2 %720, 4 HE O THERIK Oz Zhid,
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HYRAEREL THTLA2VWEE TS, ZORTERS
100~160 m DEM THIE, HLAKA 12L%) T
KRR 3R RN 2 TR CTH %
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Fig.12 Work flow chart

F£—15 HEIIRFEE
Tab.15 Time limits for work

® DA EAMBIARS 1 8 1 30

I & BERS [ 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
HHBA B | 309 O
YIHIfE%t=20cm | 1205 ®
H R - PK3 3049 —
75UMEER(QRP) | 2104 i Bl bl ] el ol B
#i% (QRP) 11043
2:3:/DF V8 305 —
R (RE) 704>
E & 904>
BERTE 605
H—11 BIZALATT 21—
Fig.11 Work time schedule
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6. ERFIAERAZEOAIX MR

HHETEDI L 794 7 Va3 X b (LCO) X, —BM
WCEEPOHHABRRE CO—EORIBY 1 7 VIThHr b
TR MRV, [HEOREICHET 5 HMEE - F#s
T, EREHERR - ERFHBZEH. LOBREB L
Uit KERHEHEHB E LT 5,

4E, QRP THEORMICE VLA Z S L 2%
ROFFIZ, FARXERBHHOBKTH S Lh 5,
LCCOBMEBOHF T, RHBBEIREVWEEDLNS
ERAHABERZELN L, BTHROEMAREBEES
bo B, FHOI R MIHTIR. FHIRER SRS
X BRI BT 2 HEEH 2 BFEOXEE 5 H
LTRETZZEE L [FR—16] 13 BETHI
RENLAEAREETRE LCCEEHEHD—HITH 5.

®—16 LCCHEHIEE-—-%
Tab.16 LCC calculation

x—17 RBAEERFIEREEE

Tab.17 Hourly and car-classified traffic volume on the Innoshima Bridge

ERETRM, BR - WHERR. BHEEMN.

A
21 BRI U . RO
THEAHRE TR, R
i e

ﬁiﬂfﬁ . ETETRA. R
: S, S
BT AT TR

B R O T

o KA, B, WRERL

6.1 O NETFEH

(1) THEBARXEOERENHEEEH

OB EBOEE

FrRzZ Ha3 @RI, SIS Bm e B LT L ¥
I 720, RBRHIGHTFORBE Y HERBE L LT
ET B, RHFIEMEZ#ERESY [FR—17] IT7F,

B, RAEBEFEHEERIZ 8 30~16 : 30 TH B A5
EHLE, [R—17] OSE~16BITCoORERLHAT
B : ‘

@EFHRH OB E

AR EZGERTNE, A RO OB SGERR 21T 9
Zedh, ETHROMMZKEME 558 L, BIFERH
DHM T o 72, [R—18] ICKHREHT ORIFHIEH %
R

QR HRELE A OH

FHERMICL RRMWEBREHORELIZ. [FR—18]T
BHLUAREERFNZ [R—17] ORBIBEENER
DHFELFE- T, RRMMEEEM OB HES L.
ZOBR¥E [FR—19] (R THRERHMEFE R L 2 F LT
BH L. 2B, [F—-17] & [F£—19] 0o HEMEX 5
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(ETaED HAL: &
T P TEiEE KEIH LN S 3bil: L3 0]
0~1FF 58 18 0 11 34
1~2 B 38 16 2 11 16
2~3 B 29 15 0 14 13
3~4 I 26 .16 2 16 12
4~5 1 35 19 3 19 9
5~6 B¥ 66 19 6 19 32
6~7 B¢ 169 22 4 34 119
7~8 I 399 32 4 40 © 356
8~9 ¥ 397 40 6 63 291
9~10 B¥ 410 57 14 67 219

10~11 B 418 54 11 63 188

11~12 B 380 56 9 58 161

12~13 B 349 44 5 54 155

13~14 B 378 47 11 57 169

14~15 B 417 47 10 62 178

15~16 B 453 52 8 56 204

16~17 B¢ 485 47 7 56 229

17~18 By 530 38 5 50 329

18~19 B 425 37 4 32 350

19~20 B¥ 312 29 4 21 242

20~21 B 226 26 3 14 179

21~22 B 178 24 1 22 151

22~23 B 141 21 1 25 114

23~24 B 95 21 0 10 61

®—18 EERIREERR
Tab.18 Total Stop time by hour
HATL & -5
(B #) (F o)
g R sl I MR
8~9 I 479 8~9 ¥ 518
9~10 B 443" |- 9~10 B¥ 516
10~11 B 396 10~11 B 521
11~12 B 371 11~12 B 459
12~13 B 333 12~13 B 426
13~14 B 361 13~14 B 466
14~15 B 399 14~15 B 494
15~16 B 416 15~16 B 550

—B Lz, BRNZEFOREE»PLBETLIL L
L7z [FR—20] CEHAELBEHOREMERZ R

(2) EREHEZFEN
[R—211 (TR H 16 FEE D FERE A HAll 2 B
BBALT 5,

6.2 X MHB
[F—20] CTHEMHLARENERERL [R—21] O
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F—19 MEMEREMY(F/E-3)
Tab.19 Unit of time value

FHE | SR AEEY | EEEY
FH 56 496 90 101
RH 84 744 90 101

R—20 FERREIC L IEENEAEAR ()
Tab.20 Loss cost by stop time

(LY #)
T R FHE ISR AR | KREIEY
8~9 I 23,688 2,976 2,970 1,818
9~10 20, 496 4,464 2,970 3,535
10~11 By 18,592 4,464 2,250 3,030
11~12 B 17,080 4,464 2,250 3,232
12~13 ¥ 15, 456 3,968 2,250 2,424
13~14 B 16, 744 3,968 2,250 2,929
14~15 B 18,816 3,968 2,610 2,626
15~16 B 20, 384 3,472 1,890 2,424
ANEE 151, 256 31,744 19, 440 22,018
(Fy#)
B R FME AP N | KEEY
8~9 ¥ 25,144 4,464 2,700 3,030
9~10 B¢ 24,192 4,960 3,060 4,040
10~11 B¥ 24,472 4,960 3,330 3,737
11~12 B 21,392 4,960 2,880 3,535
12~13 B 20,272 4,464 2,610 2,626
13~14 22, 008 4,464 2,880 3,232
14~15 B 23,408 4,464 2,970 3,434
15~16 B 26, 096 4,960 3,150 3,939
/gt 186, 984 37, 696 23,580 27,573
&8 338,240 69, 440 43,020 49,591
et 500, 291
}T—21 IR 5H A B
Tab.21 Unit price for re-casting
TH R EAR 1 HOBIIER HE
QRP Ti% 9400 [9,/m? 160 m KRB, B, R
BRWEA, ERE.
BEILE 9300 M4./m* 100 m smaxgh ey,

HETLHRZEMAZEZICQRP THELBE LEOI R b

REEZ1T

OWT4M BIEE:1,000m HTIER:3.3m

@1 HoIERE (Max) - - MTEKEL VEH
QRP T :160m MWEIHE100m
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@R HIZZ B A EHLH
1 HY ) OREELER @ 500 TH (F-18)

QRP T e T e
HMERE | o 00T HEERE | o) o0 -1
2 <2
R HE MO H
# 3,500 F-H P 5,000 TH
SEEA | 34,520 T aE®A | 3,600 T
6.3 £&8

PEo X9z, BREWEBEREHALEZET AL, QRP
TEIRME otz FARERERMIT. EBFAHEE
BEHORBMERICKREHEL, KERMOERmER
EREENLRREZFS>TRTIENTE, 36T,
SHEEHLTWRWEETRASSMES WS L HE
BIEIEA B 72, QRP L, WMAMOEN K
BTAT77VIAMEERALTCWLZ 20, BEML
SHELLTOFMOLEL LS,

7. SHROBRE
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Rl b3, ERERBEOHI GO TEBAAEICHKRE
BRRDV D o7 L BX Do o, BBRGMEK O T LA
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Overseas Report (Outline of Road Condition in Timor-Leste)

R4 E-LE KB H# =
ENBREARXEES EHREBERA

B O M O X

Hirofumi Uemura

1. BU®HIC

W 4 & — VE (Democratic Republic of Timor-
Leste) 1Z. M—1ICRTEBY, £ Y FARAYTOERE
EF =AY TORICHETZT 4 E—VEDIZITHRF
SIHEBEL, REOEEEZL Y FAYTOHT 4 E—
W E T 5T b,

F 4 = VEORERIL 15 HRWEHICT ¥ TICER L
TELRVINHINVECRF T v FOREMILESRICKE L
BHEIN, 1945 FEFTREQOHE LGV T VIO, £
Lfﬁ¥\#+WLﬁw®ﬁEmf%otoﬁﬁuu%

YRAVTEFFI VML ERICHEY L2 OD, K
FAEB=NVERNV NP LD, T 6B
NBHZE304EDI954FE11A2HENILTHE, £D
#®. 4 Y FRAYTICL BMblBA%RE ol 2
THYZEBELZOH2002E5 H20HOZ L TH Y,
F4E 9 BiCiZ 21 ROy E & L CEE~DMYE
(191 7 EH) #&7-LTwb,

AT, YEOBBSE GEBROBN., ERITEF)
WZoWnTC, ZOMEXRETLHDOTHLH, 4 ¥ Fh
T BEABRICER IR ER - BRICHETIED
F—Fik. FORMASVHEERINTBY, ok
o TninZ &2 BEFF LBV,

2. B #

WF 4 E—Vid, R#THBA 27 > (Oecussi) Hi
75 B ALK 14,700 km’s A LTIEH 925 T
N (2004 FEADEVHR) EVWHINSRERTH 50

MUBOLSHEL, BEICIVRV T VEET 1Y
VEE (Titum) EEDHLNTWVWEDHIDOD, HWzEH
LCEL A Y FAYTEODHAVORTW S,

T 2002 4E 3 B S, T OHT 4 MLl
B OCHBERE. FTEOF. EA. R SEDLRTY
B RKIFHREERECEB SN, T4 (&REKk?2
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