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A Database of Large Scale Fatigue Tests for Honshu-Shikoku Bridges
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The Honshu-Shikoku Bridge Authority has facilitated a large-scale fatigue-testing machine, which is one of the largest facilities
throughout the world, and performed various fatigue tests using the machine in order to obtain accurate result with large-size speci-
men. The maintenance of bridge requires knowledge on positions and behaviors of fatigue, and such a knowledge should be referred
to a lot of data obtained through such tests. Therefore, the database on fatigue was setup through sorting out the large-scale fatigue
test data and indexing the test results and the references. This paper introduces the outline of database and proposes a practical us-
age in the maintenance work.
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Research and Evaluation on Coating of Mass-concrete Structure
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Cracks cannot be avoided on the surface of mass concrete structure while such a structure would employ various countermeasures
in casting concrete. Honshu Shikoku Bridge Authority carried out a study on the optimal specification for the concrete coating
method to follow cracks ; the study included a exposure test in ambient environment and accelerated weathering test that were done
from 1987. In 1998 it was confirmed in observation study on the exposed specimen that the coating composed of acrylic rubber and
polybuthagien was the best solution from the viewpoint of long-term rust proofing performance.
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Fig.l Crack behavior on Hitsuishijima 2 P foundation

(one-day observation)
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Fig.3 Acceleration test for cracking compliance

(0 mm span, 20 degree centigrade)
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(seasonal observation)
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Fig4 Cracking compliance of exposed specimen

(2 mm span, 0 degree centigrade)
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FHR)BREE LR BEOBE CRIEOMEEL b o 72
ZEND, ROONEERAF VIZRBOREE LTE
FNTWADBDTHELEZL LN,
LIVELMZN (No.7) 2w Tik, #) 7 VL
VEFBRIZBHOFEAIIERA 4 VEERTVAb O
LEzohb,

U EDO®ERD L, RN TFEOMEVIRERE & 74 2 RIE
WANDIEFEREIBD TL R Wb D LN S h 2,

4.2 EERBESR

(1) HBiFk

WG BE 2P R (BE—2) o¥¥Efiar 7)) —
FHEICIE, ML F RO G TE R (0.04~0.2mm) A2
~SHBEL T2 Eh s, DUEINEEILES LT,
Uy L EEEALE, AHEEL TE(EHERE)
D3FTATRMABEHLET, AR 2B HEOBREITTD
nTwa,
TIZINTAOBREMOTRFIIKE L ERYBEED
FIMEDS 2 TR L TW2as, Z OBTIZEERA% S
WAKTHEHTHY., CHPRERTRELZD O LHEN
Shb, FRPBEB. €HICOUTEN GEER) &
FEAEL TV E &S ITERERREIIIIRL WEFER & )
F o) o¥ (e

BRI RAG 7 Al (BEE—3) 0%z 2
) — MEIZE. BEFBOOUE R (0.2~0.6 mm) %1
~2 WAL TWzAS, ZOOUEINIEIZ N TH -
2720, DUEINTHEM 2 EASTREM b, £
D7D LR SN LA, BEIERFETICBV LD
- UER Eo®BEC, 0ER (R2IGHREREVWEIR)
AFAE L TWize BIEO O UEIIIE& B3R M L O

12

REFLCHAREEGVI DRV, RAWAkIZR
rERZbNMb, 72720, FRP ZELHEMEKIZEREN
PREL TP D, RANAROBRNOIFEL
KBEWEEZLNS,

(2) HETE
To7UNMNTLAEFEDY E LER) OBE THENEZ -
7288, FOMNENF10kel/cm® BIETH o 72, TP
HORKE LT, BHOMELERRE, BEMELL
TOMNBENIRHABET, BELREEIRTONEDD
BA (BELRFEEE. BEEMBEAINES) S»rE
Abhb, ZOHhH, BROMEDLEAR, BEAHEE
L CORNBENRHAEETICOWTIE, BEOR R
bIULWEORIEFR LR T,
FOMOHAFRIZOWTIE, FEALEFIYZY— R
BEOBREWRETH Y, FENIT 10kel/ecm* L EE R
HEERTHo 72,

(3) WEEEAKMEDOUE
BEE—40L5 ARV & Yy ¥ —nBEHK TR
HHCHAS I, Bk E ) V¥ —ICiEAL. 24 RE#
DFEKREZWE L 720

WEDOKR, LY VELFVOEKEHS0.6ml/24 hr
THole ZHIZTIS A 6909 TEDONT WS EKRR
(0.5ml/24hr) XV EFEMoTWEZEIZR D, %
DDA DOWTIZ0.1~0.3ml/24hr TH Y. 9 7
FITh7) BIF R BERRETH - 720

4.3 HAFHME
B E OB - BERER, EBRERBD

x M 5 O

(

N






~—

CYLREZENTH L CRIMER "YF CELIWHE I LN WWOL~S SGEHTH - 9%

CUCERNEHPTUBOLNRL T IHRHBE A Y2 YR *TNLCLERERAL N ZBR ORT U MNHE ZHEEEIO N IWNUHHE (EAL 6%
CUN TR RHHARTH I USHRES IHROYUETW 7%
CYMOUSTFREYOHEEY Y E "2 UH QEANHWRUBEQQOHR : €%
Y ALY R MY CEMONBH — (4 A TNEHOEMAC (AT YL UR > EHR2LEEY (2%
O QO HHCRAMRNNHS 2T FENTUBQOQREHE “YNBEIHRSLITEE O SVRNVFE oAy« S BER W T*
HEHTRUWN R VNI - WREOW (B

G T TR G R Y R
SN'FWENP.WQ/M\ Y 9V ox X pe X exO Y% O ING) 1%V %V Em_hm‘.m_}%
EYFEOWYERYYE B0 (O)#F
(L C@UUD LG AR OYEERR | Ex Jyumgy
CNEEEEH  x O O O O O O O O O O Shosmeny | Vi
QUG QRIS DFTLE v
UG ABLEREE O
YEEEAR x| O o o o o o o o o) o VE | o | AT
YN R L OGN G RGBT ) Ay
VEEERY ) RYCBAOYIKY 4y (%810°0) & | BLE®O ¥
CEIIVUSHUIOGYCREYREE | o o o o o o o o O | 4T~ | HY 2% m
MR - (4 A B T 4/ CSEVT | YEess e
g O O O v e X v O O O O YHeEE #
VENEE YL (Tl ¢ — ©
e s v | s " o v v wx o o o doHuM| G| ®
MO/ 0T~G 1 v M/BY 0L 7
T /33501 : O B 5
YT 2B - O - O © O - O - O ViguH ¥
%
o o o o o o o o o o Vs 1
SHO THEUG X 22030 m
4%&%@ Mwﬁ g v o v x v v o v v o SUEn uq | doETH| @SR
AR E 2UAON > hHR
- O - x O v - O - v VipuE
x x x X O X v O X x - By
ES
°g @2l WEZL WA TR
ORHTHBETU P TIRSwA | O x x x © x v © X Vo nokoouw | TER | guomey
DU LS BE
\ WE2
x % x x o x o O x x FEHYOLY | BeEE
B U
(wH0908) (@00s) (woge) w00 {@oor) (@oog) (@907 (@907 (wgs) (w9g) J—
% -1 AEATALA | AEATALEA | A T—2 15 ERE TR 44 AL (A ATRLLIGE | VATLLL0E | AATREL0E | VATLL Lk o %ﬂm H & o 4
LONET | LONMT | 9ONMT | SONMT | vONET | CONEW | 2NN | CONEE | IONEW | Uongp | ¥ ®

uoreAIIsqo ASpLIq [eax pue ‘uamdads Aq 153) dInsodxd pue UOIIBIIEIIE JO SJSI) AY) UO UOHEN[EAI [BJ0], S'qET

BHESHOEYOEHEEYE "HHEE - GEFYHY =

= @ K W

14



R—6 <vRa>7)— MREREE(E) OAERRE

Tab.6 Quality requirements in the coating specification on mass concrete structure
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Report on Thin Layer Pavement on Innoshima Bridge
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The pavement of Innoshima Bridge adopted the steel deck pavement system on December 1983, for the first time experience of
the Honshu-Shikoku Bridge Authority. It has kept a fairy good condition without major renovation work, owing to a relatively small
amount of traffic. However, The traffic volume has been growing since its enrolment in a highway network, and the weathering of
pavement has been gradually progressed. The pavement will need a major repair due to such a damage as cracking within a few
years if the pavement would be untreated.

Therefore, as a part of preventive maintenance, the micro-surfacing method was studied and employed to prevent the pavement
from further deterioration, as a viewpoint of early treatment and prolonging the life span.

This paper reports the outline, field test, establishment of quality requirement, and the field works of the micro-surfacing method.

R RTE R
3.00 20.00 3.00
P ) B D) BB DI & R B e SRR B K LA e S
Bid, RIGEREO MG L U CRAICERR S /- Hgsh | wzwm | [ RIRE |
BRTH 2. BRAEBR-KKZE—1 1R, "o ;;g%;“g;!; 7,
HEAmOMEHEL, ZBTLL LT/ —ATAT 7 | E [ 2o% ||l _20% 3 |
VM (=% mm) ¥, RETLLTEHATRT 7 |_ i S '
VM (t=30mm) ZHETLTw5, | ! |
WEMHEE, ZhE OB R BEERE LT | ] | g
Wzl AR RAEREE R SN TR o, | . |
L2 L. SlBEOBAR OREZIC & 2 BLHSK I | S— -4 Mo Y i
6.625 j 12.75 ! 6.625 !
W &
EMARRER  1339.000 3
4.3 250.000 . 770.000 250.000 470_0]

| B f

EHEM . 1.p+58.000 |

<1.P+6.500 /|

8 60.000

16.000 AA(RBMP o HLAD)

3p
(CEY T )

H—1 EBXEER—KRE

Fig.1 Outline of Innoshima Bridge

16 & @© & ]

IR -
— ~
PRRBAE  rp+198a <1.PF16.840
Q
]éo

—~

L~



ATWBREEZOLN, ZOTTORBTIIABELSLR
WLELLEL:0, BENKRELLL20V) BITREDIC
B ZATV, B CHEFM T RIMLE €5 FHIMER
THELTA 270y -T2V YV ITHEXREL. &
TREZITV. AR L %1772

2. ¥4y —-7xY 0TIk

(1) =420y -7y v F7THE
~Ar7ua%—7 2y THEE. BRBEINEHICH
AEICENEBEHRE T A7 7V ALK, K. AT
b GEREHEEHOTL 70— T2 U FR=N
TAI4 ) —RIZEAE AT, BEW L7 LTBER
HIZCHESBEBTTETH S, 21314724 —
T VT R—NOWEI T TRT,

RAZOY—T 2V VS LTEOKBMIIDTOLBY T
H5b,

OFREEWTH Y. BENOHEID 0,
@A T CTRYIZSEHABATRETDH %,
@FTRYEHOXENTE 5,

@OFEBICH LTHWMAMEND S,
OmEmWEtHNE L SRR L L ToFadr Ry,
A7 —T Y VTR H20ERIT ALY
THESN, BEI0BEOMICT —a v I3, 7T X7,
TITHEWERMIIERLDDH 5,
EAEICBWCHERAOERICOBEHTCEL LD
ST TEFBEMT L. 30 5 m*CPRE 12 4E 3 AR
B2 AHERELR TS,

(2) ARNAROBY A
EN N i) 3078 Bl AN S WA TN S ay ]
BUTOLBYTHS,

OEBTHL, F—ATAT77 VNI bW} 2h
2\,

@V —ATAT7 7V b~OFKDBAR L% E LT,
ERBTHARET AT 7V NEREIZIERICHEAL
WEZ1T) .

QBITHEM OXBRUOMAKEOHBRSFMOEE L, B
BRI AUHET AT 7V EFERBRICGE D
BAEWE, RBOARYHI A — =1L A 2179,

EErs, RKEAFIZBWTE~A 70y —T72v v

7 T % MG R OSE T X 7 7 v b B O TRy

TAIMRIS gty st
4 !
\ ]

M—2 w1 78%—71>>d~R—HEE

Fig.2 Concept of micro-surfacing paver
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Fig.3 Mechanism of hardening of mixture
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Fig.7 Time ratio as the water ratio of mixture became 3% (proportion to normal condition)

Normal condition : daylight 0 hour, ambient temperature 15 deg. Centigrade, pavement surface temperature 15 deg. Centigrade,

relative humidity 60%, wind speed 0 m/sec.
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Tab.9 Standard workday schedule of Innoshima Bridge
(2 cycles per day)
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Fig.11 Sequence and area of work
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Photo.3 Mixing and distribution of asphalt
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Photo.4 Smoothing and compacting by tire roller
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Photo.5 Test run by dump truck
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Tab.10 Quality control of work material
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Tab.11 Result of quality control
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Tab.12 Result of measurement of water ratio
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Internal Corrosive Environment Survey of the Oshima Bridge Inside Box Girder
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Peeling off of the coating film has been found at many places on the bottom surface of the steel floor inside the steel box deck of
Ohshima Bridge due to heat damage by pavement. The corrosive environment inside the steel box deck of Ohshima Bridge was sur-
veyed using temperature and humidity sensor and ACM sensor in order to obtain basic data on repair method.

Temperature and humidity measurement proved no dewing would occur inside the deck, which affects on rusting of steel, and
ACM measurement likewise confirmed no corrosive electric current inside the deck. These results showed the corrosive environment

inside the deck was very mild.
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Tab.1 Initial coating specification of internal surface of the deck of

Ohshima Bridge
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3¢ 8 YOYvF 24 3 2 “k -
FoAw— (110) 10 10) (15)
#FHRNEO BRISA | HBERR | SAo—+ (FRPL | FBRYIT \ FEIT
N BRIREE + wowY REVH|RESH | REo
YFRAY iR RazEe P2

bk (75) (80) (60) (80)
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K—2 Z2BAE. REBBEAEORTNEDEEITHE
Tab.2 Coating specifications of internal surface of the decks of

Tatara and Kurushima Kaikyo bridges
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Fig.5 Ambient moisture inside the deck and saturatéd moisture outside the deck
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Fig.6 Hysteresis of corrosive electric current
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Fig.7 Electric current(I) by adhesion of salt particle-humidity (Y$RH)
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Tab.3 Calculated salt volume from corrosive electric current

(8 : g i}
— X E BBEE BRAO#REE EHSE
tE TE L T Ll TE fiE TE
% 0 0 0 0 — - 0.05~0.1 0.05~0.1
] 0 ) 0 0 0 0 0.05~0.1 0.1
WE ) ) 0 0 ) 0 0.01 0.01
2% 0 0 0 0 {0001~001]| 0 0.05 0.05
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Tab.4 Calculated salt volume from the formula of electric conductance
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Fig.8 Daily electric power by month
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Fig.9 Corrosive speed of steel-daily electric power
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Tab.5 Volume of impurity and remains from evaporation

(84 : mg /1]
—REE BAOIEE FEHNE
L@ Tl L®E TE fRiE TmE
BRYES 80 1,300 120 4,430 240 1,560
LREEERY 20 1,020 20 2,740 40 920
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Tab.6 Result of chemical element analysis on evaporated materials
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Tab.7 Results of quantity analysis on dissolving anion
[#if: mg~1]
B4
R | BB | mERTA | BEETLUT it
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wonE | flE 1UF 2 0.2 1.8 2
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Verification through Field Vibration Test on Associated Vibrations of Tendons and Deck of Cable-Stayed Bridge

EREBH BARREM .~
e mhe ey mmmsrm W O M &

Kazunori Yamaguchi
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The Tatara Bridge, which is the world’s longest-span cable-stayed bridge, has the total number of tendons of 168 ; each tendon has a
different inherent frequency and is likely to vibrate in association with the deck. The field vibration test was carried out to obtain
data on physical properties of these associated vibrations between tendons and deck. This paper summarizes the field test result and
verifies associated vibration of tendons and deck of long-span cable-stayed bridge.
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The CALS is defined that “the activity and concept on shortening of development period, reduction of cost, and raise of
productivity of products, by digitizing various information in the life cycle of products such as design, manufacturing, logistics, and
maintenance, and by exchanging and commonly sharing the technological and transaction information through the network. ”

This paper introduces the current status and the future scope of construction CALS/EC, which is being promoted by the ministry
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Image of Bridge Types

PC- Box Girder (Ls =185m)

Total Bridge Length = 800m
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PC- Extra -dosed (Ls 240m)
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Cont. PC Box Girde| PC Extra-dosed ont, PC Box Girdel
4@40 = 160m 120 +240 + 120 =480m @40 = 160m
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Fig.2 Alternatives for bridge types
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BH—4 Lusaka TABEER
Photo.4 Compound in Lusaka City
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