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Experiment on Workability of Underwater Reinforced Concrete (Underwater RC)
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Ultra long span bridges, which would surpass the current longest span, Akashi Kaikyo Bridge, are planned in strait-crossing pro-
jects in next generation. These ultra long span bridges will have the deepest foundations of over 100 meters in deep water, which
will far excess the precedents. The experiment was carried out to establish the reasonable construction technology for the underwater

RC in deep water.
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Tab.1 Proposed quality of desegregating underwater concrete
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flow in water (excluding buoyancy influence)
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Life Elongation of Offshore PC Bridges

1% £ n ERZRemENE F O®E M 2
Kazuhiko Tsuru

S THERRSN HBRUERER

o GLem Emesmerm) H A B X

Ikuo Yamada ‘ h i

B =

RC E&EMICEEANKE X > bEEHNSVWREDD 7Y — b EFERHTBPC (LA ML NI TU—F) B
B REGLORPSEHEVHERS WGP -7, LAL. BLWETRETICH3BRRBPCHER. 2
NICERTIRBEM EAROMAMERRTIVLEY H B2, SFHH R, PHEESSTIRIEBORERER
EEIC, BERAICHE T I BIERBOIEES LUBEFRA LTV, BEMAER%E 200 £& L ARSFG{EADEY

AT DWTHRETL 7=,

Prestressed concrete structures, which are normally made of lesser water-cement ratio concrete than ordinary RC, have not been
spotlighted in the viewpoint of lengthening of the life of structure. However, offshore PC structures, which are exposed in severe
chloride corrosion environment, should keep their lives as designed. Therefore, the study on lengthening of PC life aiming at the du-
ration of 200 years was carried out. The study included forecasting aging based on the analysis of current condition of the real
structure on thickness of reinforcement coverage, neutralization progress, and quantity of salt in the concrete of the structure.
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Repair Work of Ohnaruto Bridge 1A-Road Deck
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Stirrup bars were partially exposed and corroded on the Ohnaruto Bridge 1A road deck. Therefore, investigation on concrete was

carried out to forecast future deterioration, and the result indicated necessity of prompt rehabilitation. The repair work consists of re-
covery of cross-section area, attachment of surface protection, and arrangement of monitoring points for the measurement of natural

voltage.

1. $APE&

KIEME L, BEFI 60 4E 6 It % Bl L <Ak 17
EHFEM L7 A, WE (KEE) LiREBEOIIZ
B F MBI A E LTV A 22D BN LT <,
F /o ARIGEEBOPTHEANEICH L TWD I Eh b,
12 EUTEIBRVEVIBELVHREGTICH S,
D7D RRIEH D% . KBMFIEAREETFOFC
ROUBERBEIBRLVIELE 2o TWwb,

WML THEARBOERTH b, E AR
B L CBBICRE SR TwaE, KBMEOE T T
BB ERL, M7 A LA TVBLUZEORL
B ERRRPHORE O — I > TH ., 1 FPBLE

EREATERR (I

BE—1
Photo.1 Before work

Vol.27 No.100 2003.3

PHNTUD I EPh, RBNOREIRFICEETH S,

INOHOHEMA S, KBME TIXHBH 62 FEH HF
B2 EFIZPT T, FEEFERT U LA VREICEK
MBI EHBSNTEI,

—H PR ILEICRELKEN Y AVHI 7 ) —
FEETHEEZEBELT, a2 - HLICI B8
3HEREFRXEITERERE L > TH - RHEE L
THEHEINTE

KUEFAE 1A BEEHTO T, SEADKRELZ%E
L CBOERIC BB L TW 5%, RESTRmO—HT
AZ =5y THVBERL, REBEIFETL WL
Mo, BOERICHTHar 7 ) — FRAET PR R
BOREE > T BA—1~3)(BE—1, 2

ZO7, R 1LR2EEICaY ) - MRAEBLUS

L

BEHE—2 42—y THRHKR
Photo.2 Exposure of bars

15



fmER (-1

46330 EREE (2-2)
(1 M 7 ; 73000 750 34219
H 11430 11500 : 11500 FRET) 751 15218 20 15500 750
0,...9000 09500 3500, 9500 09500 408! 10968 15250 | 1.15250 1 11250
i 7 ]
; ! 1. 200% ; 50D 2, 220% t 1.122%
HE !
ﬁ[ 1

-1

I_j B
| TR pookt 500 9@2625 23625 250H- 8494‘!70"
260

1600 1600

KABFIHE 1 A BT —HRE

Fig.1 General plan of the Ohnaruto Bridge 1 A road deck

) 49449 2= .
g —24;4E H L = — I g
Al ] Blms
JH i
iy i
1 : : g mEE
4 s if_ i 4 = | A|BSEAEL ERSATOAER
3 3 BIgELY T HRELTLAER
8 . i CRtHENGER
! i D KRR ShAER
A i E |
: ey ot
DW o |yEEnE: -
2E—5vF O Q M1 e " ;:é EELARONOEN
“—-1 9500 75H__u50 9500 l 9500 200_L
[ipaksi] k) F‘J‘é—&m— 2000 500 750 1330
~ 395150 ] A8=597% BHS
2

H—2 Z242—7vy THOBRHKRHE

Fig.2 Exposure of stirrup bars

F—1 KIEPHUE 1 A EEITHEIEAR

Tab.l Summary of repair work
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Tab.3 Grade of deterioration and standard countermeasures
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Tab.4 Summary of used materials
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Fig.6 Repair of cross section
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Photo.3 Blasting work
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Tab.5 Result of bonding test for anti-corrosion agent and primer
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Tab.6 Result of strength test for the material of cross section re-

covery
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Photo.4 After coating work by anti-corrosion agent and primer
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Photo.5 Bonding test for anti-corrosion agent and primer

19



KIALFAET B L Pl & Nz720, 2B on—F (&
i —5, FRPHe—9) THTHEEMIEL 2. €D
K%, FRP 0 — J IZMRA 20 52 Th BEED
WL R BEARD LN D, BIMEICENRS
O—S 2 AL, LaL, u—J78% 1) TIEEIEANE &
iz, HEK (UCREMA : 77U VE= VT A
FVEELSY) RRA (EENL0.3%) Lo

(4) a>27U—bRIZSERBIEXNRT

a2 ) — PR ED IR RTIE, BOEROILAT
BEHIPH 2 Tt & L7z (B—7)o
BLFMEITROEBYTHY ., WD — OB
) EEBETLEXETH5,

OTF s, KFgv

@754 ~<—

OFBEHE (37)

OFREAEN B

FH) - BEALFIZ N FIFHICTRAL, 9—F -~
FIZT®A L7

OMiMEY — M

WM — ML, EROBEMLETIEITIA 70D
FRBIHZ VA, S TETROBHLS =M Za Y
Ayviay—rEFEHL

S HFGAZBARMT VA YBICEBH, ¥za sty

T alITNICHET SRENR V.

- JHoRBHETTEHEIN-Yo0 Y Ay ¥ aidiih
VDD B DR THIZED L V) BME DD DD B
T RBRBIOM BT S N7

F—7 REHBEIHBRETIER

Tab.7 Result of experimental work on surface protection

X | REBRRT SERLE

(%) (%) A= FiTIRAE
0.5 AR TS | RMNTORIZEET o
) M TSR b I

1 FEMRTES | RO ORI R VAN

e S ARABRY OV Ay Yo b iigidiEIEE%ET

H5,

WiMES — FOWBTICH 725 Tid, BOEBEEZERLT
5~7m RECYIB LTl D)7, LT v 7RIZS
cm U EBNENEIDONT I FPL Rl RBILhH
10cm & L7zo EDRBIE. MLEEPEVEEZD
hiz TEERIVPLLWER] & T¥=arAyiady
*H D 3EFHTITo 205 wihd 3N/mm’ bl 1
HEEMLSN/mm*?) Thol, BB, FHKAD —
b EEZL KD BTEAZ &3 O R TR R
Thh)., MERHELELR ESHUBORMYEDH L LD
h3 (&8 (BE—6~7),

© &R A EA

FHK) - AR RN Y FIFHFICTREL, U—F -
FITHA LTz mAEAR E TR, ¥ — FOFEHFELE
LBEWEHIERDY L L7

Oy, E&EDY

(5) EZHVULTHEL
HRBMMERHE LTEZY ) Y78, » M & 3ET
FELE (@—3), REHEICE, REEMEZHEZRLT
BB L REEMGRO 2 BEND 5, BTN
R HAERD 10 ERETHL LR, HERY 7 A FE
TOREPLEL LI NS, ST TRHAAEBLY
BB ZE L CERmEMFREZRELZ (H—8), KE
ST, KA ORNRSE R O T TR EREI TRV IE
BN 2 5T & R 1 T Lz, 209 b 1T
(M2) &, AEBEIC R KERBAR] tHESNL

ERRHT

B8y | 0~5 2 RRARE | R THOBRSERIL | X
iy THARZS
3 O—F—Ol % | ¥
—Bé 11.00 31.56
3 R TED | BEAIOTIT W X 84 b8 SRR RSET.
BAELATTHERE
Lign| omg |5 |HETER| ROV
7 HERTES | BT —F—I2DY % H—7 2arsY-—bEiGEFEMETEISHER
Qe Fig.7 Area of surface protection from peeling of concrete
xR—8 Ml — rORABEHHBRER
Tab.8 Result of bonding test for fabric sheet
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Photo.6 Wrapping by fabric sheet
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Fig.8 Preparation of monitoring

EHTCTH b, HABMOWIIHEZ T, BN ek
2FR—10 1R F,
M1BIUOM2IZBITA A, BOMPEOH R
i TR RELERE] ol IHUE, WIHMEEIEA
WE1L » A% TH Y. BEBERE ZBHEKETSH-
TR REMNERLELOEEZ OND,

5. v

KB 1 A BB TER, RFiov=a7L?
ExBEIZ LT, WEBE L CTHREEL 2O ERREL
L7zo $RiC, WiEBETICEB W T3 SRR 2 8n s 2
%72, Bk 72/ EE T2 005 72, BAE. Wit
ETHIEEZZBLZIENY) TH Y., HEOERITEL
AbNRv, S, B#%E BRE U@ s i
FTHELEHIZ, BEZF Y TRA MIBITAHBRENM
HE & A5 EEICEB LT, W THOZ Y2 RIE
LTV FETH 5o

BB, 32 ) — MRESCHB LHEICELT, £<
DI A2 DIGE - IEETENZ LIZERHHV- LT,

SENB
1) [aryrzy— MEERGE (MERFEEE) STFK 13 4

Vol.27 No.100 2003.3

BE—7 ##L— rIEHHAR
Photo.7 Bonding test for fabric sheet
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Tab.9 Initial value of natural voltage(conversion base by copper

sulfate electrode
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Tab.10 Criteria of corrosion by natural voltage method
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Plan of Retrofit of the Traffic Management System in the Seto-Chuo Expressway

2-8 28 s ®m a2 & K I @ —
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The traffic management system in the Seto-chuo Expressway was in use on April 10, 1988, and has been operated to assist the
management of the highway traffic. The system, however, has become outdated and requires renovation because the system troubles
have increased and it associated with difficulties in repair. Also, the outdated system has not satisfied the driver’s needs such as ob-
taining wider area traffic information beyond the Seto-Chuo Expressway.

In this plan of renovation, drastic change is proposed of the existing traffic management system. For example, the system would
equip with the IP network utilizing the cutting-age IT. In addition, the system provides event-processor, the distributed processing
components, and the integrated operation console to control the new traffic management system. The system will contribute to sim-
plification of peripheral facilities and reduce the man power in the traffic management, which are brought about by the experience of
the traffic management for fourteen years.

This paper describes the plan of retrofit of the traffic management system and the concept of the new one.
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Investigation and Analysis on Deteriorated Pavement
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The paper reports the investigation, analysis, and the future care in the two works on on-going rehabilitation for the pavement de-
terioration found on parts of the pavement, which was previously rehabilitated in a short time after opening to the traffic. In a short
time after opening to the traffic, cracks and defacement of the pavement were found in the two sections. Therefore, field and labora-
tory tests were carried out to obtain data on quality and physical properties of asphalt mixture, and characteristics of bearing capac-
ity. Although the deteriorations in two sections looked like quite similar to each others, one section was caused by shortness of bear-
ing capacity of the lower bed, and the other was by the deterioration in quality of asphalt.
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Tab.2 Result of test on properties of asphalt mixture
oA K RE#HX
17K023 | 17K 127 | 17K 230 | 17K 400 | 17K520 | 17K 628 | 20K 163 | 20 K 350
B g/ cm’ 2.399 2.396 2.387 2. 387 2. 393 2.388 2. 344 2.346
RAHLE 2.468 2.468 2.462 2. 462 2.461 2.461 2.413 2. 409
ZepER % 2.8 2.9 3.0 3.0 2.8 3.0 2.9 2.6
. M7 A7 7V b % 5.81 5.82 5.72 5. 68 5. 86 5.63 6.05 5.94
x M ST A E SR 1/10 mm 38 33 37 35 35 36 11 9
BRAL R T 57.0 58.5 57.0 57.5 57.5 57.5 63.0 59.5
60C HEEEERBR poise - 6,459 7,571 - 7,749 - 32,600 | 25,600
B REE El,/mm - 417 768 - 548 - - 8,540
BE g/ cm’ 2.416 2. 409 2.412 2.413 2. 408 2.416 2.383 2.350
RARE 2. 490 2. 490 2.498 2.498 2. 482 2. 498 2. 460 2.474
Zepasg % 3.0 3.3 3.4 2.8 3.0 3.3 3.1 5.0
£ ® HWHB72A 77V NE % 5.37 5.18 5.24 5.42 5.32 5.63 4.96 4.98
ST A BEER 1/10 mm 49 43 45 21 19 50 18 12
(A= T 53.5 55.5 54.5 63.5 66.5 53.0 53.0 61.0
60C HhHEEERBR poise - 5, 864 4,936 - 34,382 - 7,270 27, 300
BINREE [,/ mm - 1,235 1,750 - 1,432 - - 38, 250
BE g/ cm’ 2.389 2. 386 2.392 2.387 2.390 2.392 2.283 2.316
wAHE 2.515 2.497 2.515 2.511 2.511 2.497 2.445 2.481
ZepRER % 5.0 4.0 4.9 4.9 4.8 4.2 6.6 6.7
LRERE | METAT77VEE % 4.77 4.67 4.80 4.59 4.54 4.64 4.08 4.34
EIPNG N 1,10 mm 16 32 16 19 22 37 10 12
BRI R R @ 67.5 59.0 67.5 66.0 64.0 57.5 66.5 11.0
607C KB RBR poise - 10,039 | 56,755 - 43,099 - - -
[B#] *x1) REBBRLVVENOMBE (FA 77 Vol.33 No.164 (1990 4)[ 7 A7 7 v b DALl X 1)
8¢ A E 35~50 TUOUEINRE 25 LT COUEIRA
® o = 54C COUEINRAE 60~63C TOUERK
60C K B 10, 000 poise T UV HN T4 20, 000 poise 2B TUO-UENR K
L FAXF TEEL gz [ | ORT (HBEBRIER )

*2) BMREE=F4—VIFv 3 7R 1,000 L T% FKXF TEIL
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Tab.3 Criteria for displacement D,

{(mm)
HEHxEaER S
A 288 B zci# Cx#E D Z#&
0.90 0.60 0. 40 0.30
WA g B L

Wi L7225 135N 7-REE 0 B 92.5~94.5% L% D,
HEM 5% TR L7 HL. ZORREDED HIBIE
CBREZHETET 5 & 48~75% T, BROBEM (30%
PDil) RT3 REEBETIED ISP LKE
REDFO NS,

® FWDillzE

A#IXTlE, 30m ¥y FTHEL 72

MEREROZFF N2 RTRE/-bAEOREIEL LT
[FWD#EH~==27 1V ()| (BEBREFR L5 —

PR 843 H) OFBELbARER-3IC. WEHE
ER—LITRT,

T A7 7V MEEWE OB R ARG, ST
XV ERAME - B/MERIZAR Y OELSH D, T TIRE
HEh7z [ai] OAZFML 2. —h. RAREEE IR
KAE - FeAMESISCERIC X A EIFA R L, T 2T 100
~600 Mpa % —#&F) 72 HPER B O & U<, FHili i
HL7,

WEREROZHHERTbAEEZRZ L, 17K
000~17K 350  TOMRETLORH O 72b AR K E
y TRENPARL TS EHRETE S, 17K 380 LABE
DY HIXEIE, e LTIRIBREIETH S,

TAZ77 NV MNRAEWEIX., —IBI/NS REEMEAED B
OO, EE LTIREEEVZ 5,

TRAIRBERE I, EXETERIIAR LTV E
HEEshsd,

(3) RAHE

a7 HHBSIZRAZOTENARE D 5 LKk
(AsZE) TTELTVA I L, MRBBROBIGERER
BRICBT A IECHIE O, FWD HED 558 S h ki
AR O VMR S BT, TRAARERRE 5
GXEHEELTELYT., DUOENEOERIRE L
LR L BB, —HMERMORERET A7 7V MIIEE
N THIEBRon0, RBOATHHZ L, 72b
ABEUEHERLLT LI R L2V Ed6, DUHEHN
DERE RS EBETAHILIITE RV,

ERRUSN R - RBREE T ZRER 2R TR R
Ronhol,

6.2 REBX

(1) 7A7 7V MEEWERKREDOHRR

© BIRIFAAR O B 1RBIE

OUEINIL, REBRECEELTVS500, EEK
# (As%E) FTHEFLTVDHDIIED, 72,
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INEVERRIZHD LT, TAT 7V bHHILICED
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(2) #hEESRIIAEOR R
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B I1Z, CBR D& $£4530.2% & HEMD 20% % i
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&HIBT S rzs

® TEKkE

51F CBR 13 93%. 138% & HEfE (30% LL1) (dif
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10.9% EHEM (2~10%) %%&T EEY . BERHEEPI
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£

® FWDlE

SRR EROTFN EZRT72bAEIL, 20K 089~20
K 389 ¥ TOY XM, &fke L TIEHKWRIFTH
5o 20K 409 DE0 L XX, 72bABEFKE {HE
PR RELTWELEHETE S,
TebHRBEFRELSZHIARPPEENLXHIZ, T
BRCREE R O FH AR FHXE & A —HL Twb,
HAEEDOREWHERFETHINBEHELZ > 12T X
77V MNREWMBTHHH, FWDRETIEHS LXK
BHORR LS AT, WRECHBEEIR S e h o7
(3) #HEHE

TR DORE,SIZ. —EXEOTREEE (As
RE) CTHXHNMET2RTHERID LS00, &FRKXH
DVVENERZRTHERIRAOSN o7 B, T
JE A B O MY B AE VR R E R L, ML LTXH
FHETOWEREZET 525 BIRIGKOBENE N
DRETH b,
BHBZROVDUENSEKRE - ZERICIEEoTwAZ
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Tab.4 Quantity of displacement and calculated result

TobAha TA7 7NV MNREEYE TR RIR) BRieE BRIR
" " — PHETA BED TA
#HIE Do BE | AR | al BE | MR | al #&Et CBR

#m cm Mpa cm Mpa % cm cm
17 K 000 427 5,076 | 1.00 28 0. 04 19.1
020 859 1,015 | 0.62 34 0. 06 12.8
050 536 3,036 | 1.00 36 0.07 19.9
080 444 4,060 | 1.00 16 | —0.04 16.9
110 582 2,276 | 0.97 35 0.07 19.4
140 468 4,700 | 1.00 12 | —o0.08 15.8
170 407 5,208 | 1.00 19 | —002 17.5
200 538 3,602 | 1.00 14 | —o0.06 2 2 16.4
- 230 691 2,528 | 1.00 15 | —0.05 16.7
260 456 5,946 | 1.00 20 | —0.01 17.7
He 290 336 7,138 . | 1.00 30 0. 05 19.4
320 362 18 5,382 | 1.00 27 34 0. 06 19.6
i 350 369 5,542 | 1.00 34 0.06 19.6
B 380 432 3,679 | 1.00 40 0.09 20.4
K 410 186 8,338 | 1.00 43 0.09 20.4
440 326 4,822 | 1.00 23 0.01 18.3
470 495 3,145 | 1.00 20 | —o0.01 17.7
500 167 9,554 | 1.00 40 0.09 20.4
530 212 6,824 | 1.00 45 0.10 20 20 20.7
560 340 3,222 | 1.00 43 0.09 20.4
590 369 4,147 | 1.00 27 0.03 18.8
620 417 3,718 | 1.00 27 0.03 18.8
650 453 3,241 | 1.00 40 0. 09 20.4
20 K 089 413 2,625 | 1.00 160 0.28 25.6
109 311 3,544 | 1.00 198 0.30 24.6
129 271 3,286 | 1.00 171 0.28 24.1
149 284 3,150 | 1.00 173 0.29 24.1
169 455 2,434 | 1.00 83 0.19 21.3
189 394 2,683 | 1.00 167 0.28 24.0
209 457 2,407 | 0.99 9% 0.20 21.8
" 229 334 3,150 | 1.00 163 0.28 23.9
249 274 3,530 | 1.00 165 0.28 23.9
o 269 318 2,929 | 1.00 142 0.26 23.4
289 297 18 3,643 | 1.00 27 189 0.30 12 23 24.4
it 309 296 3,525 | 1.00 181 0.29 24.3
329 164 8,368 | 1.00 552 0.44 28.4
X 349 325 3,911 | 1.00 158 0.27 23.8
369 340 4,784 | 1.00 197 0.30 24.6
389 284 4,841 | 1.00 167 0.28 24.0
409 440 4,002 | 1.00 129 0.25 23.0
429 534 3,907 | 1.00 72 0.17 20.9
449 430 3,995 | 1.00 148 0.26 ‘ 23.5
469 425 4,006 | 1.00 93 0.20 21.8
489 394 4,465 | 1.00 145 0.26 23.5

HE A ) e il =400 ai<1.00 SR <100 P TA Kifl

*7 A7 70V MEAYEOai ik, 1.00 ZHRAMEE L,
*BEIROREEN CBR L, 7obA L D EH LA MEAEE 2, KE2®%E L.
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Fig.4 Renovated composition of pavement
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Tab.5 Needle penetration test for high-temperature mix asphalt

stk | mprmE | L7 h | LREER | ShAK

BEeRE | #24EE | (1/10 mm)
® 185T 175 175C 42
®@ 205C 195T 195C 34
® 225C 215°C 215C 23
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Corrosive Environment Survey on the Inside Box Girder of Ikuchi Bridge
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Nishi-seto Expressway has eight long span bridges with steel box girders covered with interior painting excepting the Shin-
Onomichi Bridge. Since irregularity was found on internal painting of Ohshima Bridge, we carried out investigation on ambient cor-
rosion environment inside the steel box girder in 1999 ; the observed ambient data showed a good condition inside the deck.

Since then, the corrosion environment investigation was repeatedly done at Tkuchi Bridge in 2001 and 2002, in order to grasp the
tendency of the ambient corrosion environment inside the steel box girder.

Although inside air was good in general in the latter surveys, approximately 100 milligram of salt was adhered par year inside the
deck near the opening to outside. Also, more salt adhesion was found at the some other spots of the box girder, therefore, we were
anxious about worsening of corrosion environment in the future in case the counteraction would be undone.
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Tab.1 Specification on inside painting of deck
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Fig.1 Ikuchi Bridge and survey points
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Photo.2 Inside the deck of Ikuchi Bridge
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Fig.3 Location of installed device
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Photo.3 Installation of thermometer and hygrometer inside the

deck
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Fig4 Outside ambient air, inside -air, and temperature and mois-
ture of bottom face of steel floor (on May 2001)
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Fig.7 Outside ambient air, inside air, and temperature and mois-
ture of bottom face of steel floor (on January 2001)
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Fig.9 Daily fluctuation of inside moisture of the deck (6 to 9 July)
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Tab.3 Measuring points on quantity of salt

No. # 55 No. &R fir LI ORI

® 50 AW AR BE AR B WwEHY - BREZL
@ 50 AW T WEHY - BELRL
® 39 AW PIRIEAR | 55 BRI % L

® 39 AW TH BRI 2 L

® 36 AW r—-7VELEEKR | BRILLE (BE—6)
® 31 AW TH (BEE-5) WEHY - BHED D
@ 29 AW THE WEHY - BH L
20 AW TH WFEHy - BHEDY
® 20C T < VA= VR

© 20C T < Y R= IV

HAER 20 VA H ) FRIRERICHA T 2 < Yk — NV hH B AT
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Fig.10 Location of installed blasted steel Photo.5 Installation of polished steel at Panel Point 31
(with a joint and a gap)
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Photo.6 Installation of polished steel at Panel Point 31 Photo.7 Measurement of quantity of salt by conductance salt
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Fig.11 Quantity of penetrated salt
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F—4 HBESERERR
Tabd4 HBAREEBAFHI?? Quantity of penetrated salt

BAT D mg/m’
OHRBEAR @ EBM
# 2% No. pp—— B — @THEHgR @ T mERHB g - OFIRIER
50 99 215 403 353 294 377
39 95 113 157 127 17 139
29 52 88 61 70 30 152 36
20 164 346 211 205 30 217 27
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JE BRI O EAL I M LB & e STz,
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EHE—8 ACM % —RERR
Photo.8 Installation of ACM censor

LBEERBEOEEERE L 7o WEABFIIER-1,
B—3iZnd. ACM ¥ —DRERRK LT ACM &
PH—-HF—-sultBEE—8, BEE—IIIRT,
AL, PR BETAPLCFER UELIAFTO
T HMTH 5,

7.2 AERZR

7y BOFTHIMEG. 710, 10 A 10, 11 H 2[
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Photo.9 Data logger for ACM censor
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Fig.12 Electric current of corrosion and relative humidity (Panel Point 30, 6 to 10 July)
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Fig.13 Relationship between quantity of adhered salt, electric cur-
rent, and relative humidity
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Fig.14 Estimated annual loss by corrosion of untreated steel
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Tab.5 Estimated annual loss of steel by corrosion

O AR TE 0.052~0. 164 0.020~0. 041
@OTH 0. 061~0. 403 0.034~0. 082
@#l7sv 0.075~0. 353 0.025~0. 071
O &I 0.017~0. 249 0.013~0. 062
FH PR R 3 0.027~0. 036 0.014~0.017

MEREEIOMAELHERL CELETETH S,

®—6 S0 FRFRBEERENMERS

Tab.6 Estimated loss of steel by corrosion for 50 years

AR EMESRAR | S0ERMNE 50 FEHHEE
- (g/m?) B (g/m’) | BAE (mm/F)
— IR 0.019 1.0 0.16
VAR VIR 0.095 4.8 0.28

*50 EHRDOERMEEHTARBERIRKFEBELNVCTH S,
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Fig.15 Comparison of steel losses by corrosion of Ikuchi and Oh-
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Overseas Report (Malaysia, Flowers are blooming beautifully on bridges)
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Photo.3 Tollgate at North-South Highway. Left 3 gates are
Touch’n Go System, right 1 gate is Smart TAG System

F—3 HEBIX X7 LDEE (New Straits Times. 02 F 11 B)

Fig. 3 Caricature on the tollgate systems
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Photo.7 On the Parliament Bridge. The high building is The
House of Parliament. Flowers are blooming beautifully on

bridges- - *
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Photo.8 Sayong River Bridge
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Photo.9 Arabesque on the wall of Sayong River Bridge
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