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Survey and countermeasure for alkali-silica reaction occurred in prestressed concrete structure
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Photo 1 Core sampling (Reaction rim)
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Photo 2 Surface overlay (Acrylic rubber type)
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Seismic Retrofit of Seto-Ohashi Bridges (suspension, cable-stayed and truss bridges)
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Photo 3 Complement of existing bearings of Minami Bisan-Seto Bridge
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Photo 4 Reinforcement of existing members of truss portion of Bannosu Viaduct
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Photo 6 Inertial force distribution bearings as replacement of existing road deck bearings (Yoshima Bridge)
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Improvement of maintenance vehicles to improve approach rate of Ohnaruto Bridge
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Photo 7 Aerial work platform mounted on maintenance vehicle for outside girder (Ohnaruto Bridge)

FE-8 BERDKRBMBHTNEMERE

Photo 8 Modified maintenance vehicle for inside girder (Ohnaruto Bridge)
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Outcomes of Technological Development Project between 2017 and 2019
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Three-year technological development project was worked on to practice preventive maintenance for long-span bridges between 2017
and 2019. This paper reports outcomes from the three-year project. The following three-year project that started in 2020 is explained as

well.
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Seismic retrofit design of Ohmishima Bridge
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Ohmishima Bridge is located in area where the probability of the occurrence of large earthquakes with a seismic
intensity level of Lower 6 or higher in coming 30 years is 26 percent or higher. Therefore the seismic retrofit of the
bridges is conducted and planned to be by 2022. As the result of seismic performance verification of the bridge , it
was found that the strength of road girder (side tie) and the shear strength of abutment would be exceed the allowable
range. On this account, seismic retrofit design was conducted using stiffening plate for the road girder (side tie) and

fiber sheet reinforcement for the abutment. This paper presents the seismic retrofit design of the Ohmishima Bridge.
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Survey and countermeasure for alkali-silica reaction occurred in prestressed concrete structure
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58 BR  Yoshiaki Yano

AR BE Ryu Hashimoto

EE RER LELGAREEEBEE 4 — REM BRAER
(B LERAREEEE S — BRMFRE @) LFELAREEEE S —
MR BRESFRRAE
B =

SEMERAE A FMTRIERE Th 54 O fEOPCHT 7 — 7 )V EEBEHOMEIZBWT, Ao ODEINRCH
EONTHEMOFRAELZMFR UT-. R LSO —afE LizE 25, SO M OO OE N % s
LizZ e, 7BV U BRI EDO00EN EHEE S .

AAEGL, R A ) V) B ROSHERBR 2 E L, #EOHELZMRL T D.

NEORSDRASES Y

Mo, HUERZRET L0, TAh Y ) RSz SIS E W TR A 2 50 L7, S ORR,
W a i Bz ST ROSTEBMIZ IR 2 BAERZRIE D 7 L A1 Y 2 U 1 S &g L7z,

eI, KOOBRAZRILT S Z L2 RN T8 E L, OOEINEA, RiutfdE, KRRl Ll
7o, KR, BRERAEOHKRE Y EEFTOMETEZRET 20D TH .

It was confirmed that alligator cracks and white precipitates were generated on the side surface of cable fixing part

of PC girder at Ikuchi Bridge (Composite box girder cable stayed bridge with three continuous spans). It was

presumed that the cracks were originally from Alkali-silica reaction, because numerous cracks on the longitudinal

direction of the bridge were confirmed when a part of the concrete deck top surface pavement was removed.

The bridge had been confirmed harmless through Alkali silica reactivity test when the bridge was constructed. For

the above reasons, in order to identify the cause of deterioration, a detailed survey was conducted from the

perspective of Alkali-silica reaction. As a result of the survey, it was identified that the deterioration was originally

from the late expansive alkali-silica reaction that is linked to the reactive aggregate containing microcrystalline.

Crack injection, surface coating, and surface impregnation were conducted since the basic policy for the repairment

was prevention of the water infiltration. This thesis reports the results of various surveys and the repairment methods

for the relevant deteriorations.
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Table 1 Peeling prevention specification Table 2 Deck waterproof specification (Roadway)
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Fig.2 Tkuchi Bridge general drawing
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Photo 4 Cracking of coarse aggregate Photo 5 Reaction rim
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Photo 6 White precipitate (Observation by SEM)

x—4 BBROMEVOERS R

Table 4 Main component table of white precipitate '
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Fig4 Alkali-silica gel composition type
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Photo 7 Crack injection (Epoxy resin type)
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Table 5 Surface treatment specification Table 6 Results of crack survey
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We (F'—6,E—T7) . OUEIUL, 0 BRIOPCHTIZ
ZL<FELTEY, HEBMOPCH TIHITE AL CHERS
nizmoto. REME LD BRIOPCHIX, =27 ) —
NOERMEIR 72> TRY, Z OB XV B bofE
FEICENE U EEZ BT,
Q) 1L RS IERFE OOOYERL

PCHT T DBERX DIE < #EBHIEXRERC, BIEICOW
FVROBENEZHR LT (BE—10) . (X< HBHIEXIR
MEWEL a7 ) — MREORRAHR LT L 25,
WERNHER SN2 BIEOTEN L ERICHER S -0
OEONEN—E L TNDZ ENbmoT=. £, il
ELI=—EOEFT COUEINN L ORKEHR Lz (B
B-11) .

RIAMPFEM D, 27 UV — NOEMEmEEZE S Z &N
TETRWEAIZIE, 22> TEMOREIIAKS 2T
COERBEELBINNHDLZENMLNTNDY .

Vol.45 No.135 2020.9

IO EDND, WBEOHIETHRMBIKZ T LT\
Do T2 —T NVEETRORIR i HIR A LK 53703,
WXL EBGIERROFPFEIZ LY, 227 U — FAERIC
M L, ASRIZK 29t tE SH7-"TREMENE 2 B
7-.

5.3 #HEAE
FiE TIEOBEEL, AT OJEHT &0 FEkE L7z
(1) DOFREA
SNER D DK DIRNEBIET 5 HRYT, OO
AUBE02mmLL ED O UK &2 BRI O OFIFLIEA
(=R URlER) Zfi T L7z
Q) FmwrE
IR DBEREAN LV T LTI, RRRD S DKRG3 D
RAZBGIES 5 BAT, KRS D Rk

25



TH-10 (&< EHIENEHOEBEDFN
Photo 10 Dirt on the coating film of peeling prevention section
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Photo 11 Cracks after removing the peeling prevention
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Seismic Retrofit of Seto-Ohashi Bridges (suspension, cable-stayed and truss bridges)
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Seismic retrofit work of the Seto-Ohashi Bridges and approach viaducts started in 2014. It will be finished by the end of FY2020. This paper
describes the seismic retrofit work of three suspension bridges, two cable-stayed bridges, and four truss bridges in the Seto-Ohashi Bridges.

According to the result of seismic performance verification and retrofit design, seismic retrofit of these bridges was designed to minimize the
volume of reinforcement work of truss members over railway tracks and of the whole bridges. Road deck bearings were reinforced in the
seimic retrofit work of the suspension bridges. And, the buckling strength of the lower chords was improved for the cable-stayed bridges, and
the truss bridges were retrofitted by reinforcing truss members, road deck bearings, and so on.
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Improvement of maintenance vehicles to improve approach rate of Ohnaruto Bridge
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Toshihiro Matsuo Kazuhiro Kiyohara Masato Matsuba
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In Ohnaruto Bridge, the access to the stiffening girder was examined the access method at the stage of construction,
and maintenance vehicles and maintenance walkways were installed to the bridge structure. However, the accessible
area of the Ohnaruto Bridge which was constructed in the early stage in the history of the Honshu-Shikoku Bridge
construction projects, is extremely limited compared to those of other bridges. On the other hand, in recent years, local
corrosions were confirmed in the bearings of steel deck, etc., and close visual inspection to each member of the girder
was required every five years due to the revision of Road Act. Therefore, improvement of the approach rate became an

urgent problem. To solve the problem, the existing maintenance vehicles were efficiently and economically modified.

In this paper, efforts for the remodeling of the maintenance vehicle to improve the approach rate are reported.
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