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Activity of HSBE

Renewal of structural health monitoring system
for Akashi—Kaikyo Bridge

Since the completion of the Akashi-Kaikyo Bridge in
1998, structural health monitoring has been conducted in
order to verify the design results and to assist soundness
evaluation of the bridge after getting large external forces.
As about 15 years have passed since the start of the
monitoring, observation data of 15 years have been analyzed
and sensors were renewed.

During observation period, as some monitoring data in
strong wind by approach of some typhoons were observed,
one of the analyzed observation data is introduced below.
Fig.1 shows the relation between 10 minutes average wind
speed and horizontal girder displacement in the transverse
direction. Average measured displacement data of the girder
in the transverse direction were almost same as the design
values. It was found that maximum measured displacement
(average displacement + dynamic displacement) tended to
be smaller than the design values. According to the results, it
was thought that the horizontal girder displacement in the
transverse direction by wind load was able to be designed on
the safe side and the wind resistant design of the
Akashi-Kaikyo Bridge was generally appropriate. Therefore,
structural health monitoring for design verification was
decided to be concluded.
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Fig. 1 Relation between 10 minutes average wind speed and Horizontal girder displacement

2014 FLIRIL., BUAKERICHESL ifﬁ{zl:a){}@ EESEAm  After 2014, structural health monitoring will be continued in
DAEA BT, BIREEN A ke UE 9, -2 |-, @  order to assist soundness evaluation of the bridge. Fig. 2
- O)ﬁa R A L shows renewed sensors arrangement.

* :Anemometer e : Accelerometer

e : Seismograph = : GPS receiver

o Velocity meter 1A 2P 3P 4A

-2 B 2 B RS O

AliE ¥ Fig. 2 Renewed sensors arrangement

FHEEEFESREEFAIET BXBRt> 95—

Bridgel:[Communication &ilechnology,

Long-Span Bridge Engineering Center, Honshu-Shikoku Bridge Expressway Company Limited



FRNTa ok

MR -BEITNIER R OFTEHSE
(BEERERFEER]

A D ol i R X O R ORI A
BIME A 10 9 £ O \ZFHE] S 07 I WK A2 T ~ 1 R
R (BEHERFE Eﬁﬁﬁ%M)%ﬁ&ﬁﬁﬁﬁ%ﬁ%
(BB HEEMER) <7,

FRIB%R, BETIIERL. ThEnseg)ll (u
INE R DI THEEREL & HIFHEN TV D), KPR %
&ﬁ LN DN T & 2 BHFIL)N & 3 5T,

ARG ORI E LT, FBME. 7 - LA it

(LAF, Hyise) . =BG ET e & o 5 #@ilnd - 5T
(LESETRE N SET D 2 &, HOEERFER TH DA
%@%mkﬁofhé;k A IR A DRV ERES Hy

Fi2H b ENDFEREICLD ERRGHRFER
%J%%%L\%ﬁ\ﬁﬁ\%ﬁ®ﬁ BWTHE%
W2 W Tk Y £97,

FZESIIZHETIC 7@%@éhﬁﬁ%i\ﬁ4ﬁ
M H I 7 — T B2 3E L, RREE - MRk - 7—
%Uf%%%momfﬁﬁbfwttmfkwiﬁ

PETTER DRI DUV CTIRZERE AT TR A 7 = a0
MR T~ EZ BT D5 HE & LTBY, 2095
HUtk ) RE %2 oo vh RS N R v PE K OVERD BR % & DFRAN
B Z, CERRENEICEH AR E T S e LE L,

FAEOFGINERE TS @A 40m DUE L 25 Z &0 D
%ﬁ%WE%kL\%:%&Mﬁ - TR NS R

SRONBLE LOKEPE IR E STV D EEE (5 23 4F
[1890 4F] ek, FE DI Z R -4 T v &2 ANl
INZRA T - LA m%)ﬁ%KM%ﬁét
FikE - HAFETHRT D 5 LA riEnE 55'3—
HRpEtes) AERE L. M LRSI A FAE - fifK - 1E
TEFIEZ DWW TR 272V TE D £,

B, HIERFEROGICHEFFEOMEZ TRk 2 4
FE6AICELE LA —F o " A CTHBAL, 3k
BT v — MEER (BIEH 878 4) 1X. 86%DFH N
TR INE, T — T AREOREIZDOWVT 80% % i
Z DTN EFHMIET D EIEZ W=V TEY £,

St BEESSITR W TG, S DR ERE.
@pﬁﬁ\%ﬁn ], AERFEHEESEICONWT, &5
2. BEtz W2 FETT,

Project in Japan

Planning of Chikugo River Bridge and Hayatsue River Bridge
(tentative names) [Ariake Sea Coastal Road]

The Ariake Sea Coastal Road is a regional high-standard
highway that is planned in the southern part of Fukuoka and
Saga Prefectures along the coast line of the Ariake Sea. This
55km Road connects Ohmuta City, Fukuoka Pref. and Kashima
City, Saga Pref.

The Chikugo River Bridge and Hayatsue River Bridge cross
Chikugo River, which is the largest river in Kyushu and also
called as “Chikushi Jiro”, and Hayatsue River, which is a
tributary of Chikugo River and next to Ohno Island,
respectively.

The bridge site has some scenic or cultural resources such as
a lift bridge, the De Rijke Training Wall, and Mietsu Shipyard
Archaeological Site, is deemed as a fishery base that is an
important regional industry, and is on the deep soft soil that is
specific to the Ariake sea. From these, a technical committee of
academic experts for the bridge design was established and it
gives advices regarding structure, geology, and aesthetic.

The committee has been convened seven times so far. In the
committee, four-span continuous steel half-through arch bridge
was selected as a bridge type and span arrangement, shape of
girder, and shape of arch rib were approved.

Locations of piers in the rivers are planned not to disturb
anchovy fishery that is active in the area, and ship traffic.
Especially, the location of the mid pier of the Chikugo River
Bridge was decided to be placed in the training wall
considering cost and harmony with surrounding environment.

Since the bearing layer for the foundations is more than 40m
deep, steel pipe sheet pile was selected as a type of the
foundation. Especially, since the mid pier of the Chikugo River
Bridge will be located in the training wall, which was
constructed in 1890, named after Johannis de Rijke who led the
project, and designated as civil engineering heritage by Japan
Society of Civil Engineers, a study committee for the De Rijke
Training Wall comprised of academic experts and practitioners
was established. The committee is studying surveillance,
dismantlement, and reconstruction of it during the construction
of the bridge.

The outline of the project was explained to the residents at the
open house event held in June 2012. As a result of the
questionnaire for the participants, 86% answered the project is
necessary and more than 80% appreciated the selection of steel
arch bridge.

The committee will discuss further about foundation, safety
design of the structure, color of the bridges, construction
procedure, maintenance plan and so forth.

(This information is provided by the Fukuoka National Road

Office, MLIT)
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Project Oversea

Progress report on Nhat Tan Bridge Construction
Project in Vietnam

The Nhat Tan Bridge (Japan-Vietnam Friendship Bridge) is
under construction at the north part of the capital city, Hanoi in
Peoples Republic of Vietnam as a Main Bridge of Ring Road
No.2 which crosses the Hong River from south to north. This
bridge has the following characteristics. The bridge is a 6-span
continuous bridge with 5 Cable-stayed Bridge Pylons and the
total length of 1,500 m (150m+4@300m+150m). This bridge is
one of the rare multi-pylon cable stayed bridges. Also this
bridge has approach bridges at both sides (South side: 675 m,
North side: 1,580 m) to cross the wide Hong river, therefore
total bridge length become 3,755 m.

The Steel Pipe Sheet Pile (SPSP) Foundation was adopted
for the first time in Vietnam as a new technology for the
foundation of 5 Pylons. The Pylon is an A-shaped concrete
tower with a horizontal cross beam beneath the deck, and the
Superstructure system consists of two edge girders as
longitudinal members with the 33.2 m transverse distance, floor
beams with every 4.0 m interval as lateral members and
pre-fabricated concrete deck slabs supported by edge girders
and floor beams. Also pre-fabricated parallel-wire-strand cables
are adopted as stay cables.

The Construction Works of this bridge started officially in
October, 2009. Then through the preparation works for
construction licenses and temporary access roads, 1% SPSP
Foundation work of P14 started from April 2010, after that,
these works continued to P15 and P13. At present, all of the
SPSP Foundation works were finished. Also the pylons were
completed.

The construction of bridge decks from P14 Pylon began in
November 2012. The cantilever erection work of the bridge
deck extended in both directions from P14. One Pylon contains
11 sets of cables. One set of cables consists of 4 cables. These 4
cables are placed simultaneously on the Pylon and the both
sides of girders are constructed simultaneously to balance the
weight. One cycle of the construction work proceeded with the
cycle time of about 11 days. After the commencement of P14,
the bridge deck construction of P13 and P15 followed. The
bridge decks from P14 and P15 were connected first at their
center on November 5" 2013. And finally the bridge decks
from P15 and P16 were connected on March 26, 2014 and the

all of the bridge decks of the Nhat Tan Bridge are connected. At

present, the bridge surface works are proceeding
but still so many works remain to prepare for the
bridge opening planned on October 10th, this year.
(This information is provided by Nippon
Engineering

k= Consultant)
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International Conference

14" International Winter Road Congress
PIARC TC 4.3 Road Bridges

International Winter Road Congress was held in Andorra
from February 4 to 7", 2014. During the congress PIARC
TC4.3 Road Bridges was also held. Dr. Imai, Manager of
Highway Maintenance Division HSBE, took part in both the
congress and the meeting of TC 4.3 Road Bridges. The
congress covered eight topics associated with winter road
service and winter road maintenance including road bridges.
There were 11 presentations about road bridges concerning
two topics including (1) Impact of de-icing salts on bridges
and measures for protection and (2) Design and maintenance
of road bridges under winter condition. In the closing
ceremony, there were presentations associated with eight
topics discussed during the congress. Dr. Kashima, the
executive director of Japan Bridge Engineering Center,
presented the output from road bridge sessions as the chair
of TC 4.3 Road Bridges. The next International Winter Road
Congress will be held in Gdansk, Poland in 2018.

Long—Span Bridges in Turkey

Turkey has been promoting two long-span bridge projects,
lzumit Bay Crossing and 3™ Bosphorus Bridge. Mr.
Fujiwara, Senior Director of Long-span Bridge Engineering
Center of HSBE, and one HSBE member visited these
bridge project sites and exchanged information and opinions
with engineers of Chodai, a member of supervising
consultants contracted with Turkish government. One HSBE
engineer is working as an engineer of supervising
consultants under the agreement between Chodai and HSBE.
Mr. Fujiwara also visited the operatlon office of 1% and 2"
Bosphorus Bridges. The repair work including cable

dehumidification system installtion in both bridges will start
this year.
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