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Kobe-Naruto Route
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Akashi kaikyo Bridge Kobe side viewed from Awaji Island

LA 7B UA D EEHTERAG

Steel deck erection on Anchorage 4A
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Fusehata open-cut tunnel on Seishin section
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Maiko Viaduct superstructure work on Kobe side
(May 27, 1997)

ZM)1fE L T T
[ B (A E 1K ] (PR 9 45 A 26 H)

Chamagawa Bridge superstructure work in Awaji Island
side (May 26, 1997)
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Shin Onomichi Bridge —Substructure work on Mukaishima side (May 30, 1997)

%2 BANE K= BHO THE ey (FH% 9 4 5 BF)

Tatara Bridge —works on Ohmishima side (May 30, 1997)
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First Kurushima Bridge deck work —installation of lifting beam (May 30, 1997)
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Design and Construction of PC Superstructure of Maiko Viaduct
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The Maiko Viaduct is of an 8-span continuous PC rigid frame bridge, adjoining to the Akashi Kaikyo Bridge at the Kobe
side. Several aesthetic considerations were taken in the configuration of the deck, to make a harmony with the Akashi Kaikyo
Bridge, as well as with the public space such as residential area and park. The width of the deck was gradually widened
toward the another end of deck to accommodate a highway bus stop. The construction work successfully completed the
one-way half of the deck in February 1997, flying over several arterial transportation routes, passing by the residential area
with a careful consideration to the safety and environment, and using a special work vehicle for the part of cantilevering
launching. The works for on-deck portion are under construction using a movable scaffolding.
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Tab.2 Increment factor for shearing

Gl | G2 | G3 | G4 | G5 |Kmax G1 G2 G3 G4 G5
b1 L 1.02 | 1.00 | 0.98 | — | — | 1.02 b1 L | 0.8 1.34 0.78 — —
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Tab.3 Comparison of lateral tensioning force
(BAL ; tf)

P1 P2 P3 P4 P5 P 6 P7
W7my 7 | 565 230 278 523 206 215 233
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B O 3 2323 | 3748 | 3542
FEM 478 1116 | 1814 | 2060 924 613 773
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Fig.6 Work procedure for abrupt change of cross section
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Slope Stabilization Methods for Large Cutting Slopes at the Maiko Tunnel North Entrance
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The authors have conducted studies on a large quantity of (0.7 million m?) earthwork, including high-rise embankment
and a large cutting slope, over 500m length around the Maiko tunnel north entrance. A highlighted was a 150m zone next
to the entrance, since there were some immovable facilities such as water supply pipes on the top of a 56m high cutting slope;
the authors adopted several slope stabilization methods on this part.

In this paper, the authors introduce the latest slope design method as well as remarkable construction methods, which we
adopted, and describe the effects evaluated on the measurement results.
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Fig.16 Change of tention in ground anchor (cruciform block)
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Design and Construction of the Nadagawa Bridge
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The Nadagawa Bridge is a rigid frame, 5-span continuous steel box bridge with V-shaped piers, which was so designed as
to makea harmony with the surrounding landscape because the bridge would be located in the area for the planned Akashi
Kaikyo park and the planned site of monument that would represent friendship between Japan and France, both of which
would be constructed in the near future. For the construction of the bridge, employed was a staging method with cranes. Wire
ropes are used to stabilize the V-shaped piers. careful controls over wire operation were paid for keeping the tension of wires
within design value. A computer-aided monitoring system was introduced to control over construction stages so as to ensure
the tension of wire ropes and the geometry of V-shaped piers be within the design ranges. This report introduces the outline
of structural design and construction process of Nadagawa Bridge.
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Large Scale Wind Tunnel Test of the Tatara Bridge (2nd. report)
—Gust Response in complicate topography —

B E ® ma®E-®mE R L K M
Haruki Akiyama
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Ryuichi Toriumi
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Yasushi Ohtani
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For the design and erection of the Tatara Bridge, which is a cable-stayed bridge whose center span is 890m, aerodynamic
stability of the bridge is one of the most important item to check. Especially, as this bridge is surrounded by complicated
topography, wind tunnel test using topographic model as well as bridge model was conducted to evaluate the effect of the
topography. As the result, it was found that wind from the specified direction other than transverse to the bridge axis induce
large gust response, and was severe in the design. In the test, occasional impulsive response which could not be fully
represented in gust response analysis was observed. As for the real bridge, it was evaluated to have sufficient stability from

the results of wind tunnel test and gust response analysis.
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Tab.l Dimensions of bridge model for completed stage

T EAREE (Hz) | RS (R BalisE =)
FHUfE | BHAME FHOE HBAE

SATE BRI R 13k 4.80 5.40 0.031

SRTE B TR 1k 5.71 6.55 0.031 0.02

R 1R 12.47 12.30 0.031

IR TR 1R 2.16 2.05 0.011
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Tab.2 Result of analysis on gust response of completed bridge
system (corresponding to real bridge)

PHZEAL © m | BIFRRIRIE  m | BREAL  m
FRMTARE SR (8 =36°) DAL 1.17 1.67 2.84
FFATTEEL T HENM 1.69 1.60 3.29
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Tab.3 Dimensions of bridge model for erection stage

. A R8I (Hz) I O Bz =R)
RENE — F
2Pl 3Pl 2P 3P
SREHT 1R 5.27 4.94 0.024 0.026
AT 23K 8.28 7.46 0.032 0.044
hthlk 13.28 12.89 0.062 0.031
7R 1R 1.52 1.34 0.014 0.014

R4 FERRAR MOERITRER (HERELD)
Tab.4 Result of analysis on gust response of bridge system
during erectionstage

2 P+ 3P

[3i0)7 9% 3.41 3.07

KREEM Tm | BRI (BoKME) 5.49 3.46
BREAL 8.90 6.54

dib)p —0.04 —0.05

AN m | BRI (BoKfE) 0.89 0.71
BREANL —0.93 —0.76

305 —0.47 —0.46

RUNELL : deg | BB (Rkfl) 1.85 0.73
RN —2.32 —1.19

* D EREM LA I SLBITRERE RREROBREL TR L T ATE
% 144 5 ORFRA) . 1.80 f5 (R LAU4sr) LT %,

R—5 MIRESH FEME)

Tab.5 Induced stress of deck on erection stage

2 P 3 P
WELE
= SURBNR | =T | SURBUME
RAERN 2,962 2,721 2,309
A
E|iR%k 1.50 2,616 2,873 2,616
H4R% 1.70 2,965 3,256 2,965

SONAER L EBRERNBREL2EE L T, BITRHERIC
EID B UBREEPHENT TRHIET A2 e L7z, MIEL 724
DA R ISEMRIHRER (ERROMERDOEL) 2R
412K,

F 72, AR MNSEBIRER L )Mo & 31 L 7,
SR PRI & D IEFETRET SHIFE— 2~ b
ICHER S 2 b DAKEITH 572, HRMUMARE L
{7 b, 72, BEAKMICIZED & 7Tm sp M
FoltWEEAEPEN L L b2, COMETOR
EshE2EE Lz, 20OBRER-S5I1RT. 3PMZR
2 & SRMUME T b RA N I3FFAIS T % 1.50 &) B
L2BAeh (LUF, BESS B0 L 1.50) £389)
PITFIZIE - 72, —H. 2 PANZ D W TIIRIRIR D& T
RIS (EIDBEL 1.50) 22 B b, FINHEL
2170 L LESHUTTH Y., 7 =7 TIERERH
(BIDEL 1.50) LTI E 5, AFNTERMGE, Rz
BZZ Ty I BWTRHEDFH D LR R 727 —
ZTH Y., RIERERNIEFE BN, T2, oKy s
DRIFEN BRI H ) BABETHAEFETE 5 W
EZ N5 HDD, EERIMEIHE L\ Z & HARENTIC

A M B W



20 r
f O : RAKAH (RRHER)
E 15)-...0: Pz Gesn
g ®  BAZA (RHHE)
2 1of--- W wami RasR) ke
g (Efz, 2PHSMOE (e
HE - FhL. RS TREREM
W Tl ™
°om
‘ o
0—a—~a 8
0 20 40 60 80
ERBERE (n/s) Vr/Vm=7. 14
6
CI
=
&
o 2 ©
g o
< L o © @
ﬁ 0------ o----0-+8--58-c---8. W f
-2
0 20 40 60 80
ERBERE (n/s) Vr/Vm=9. 37
E3
=
& ) i
e
o of * .
- .
e 1 e ”.
W o o
ggo °F
o8
0 20 40 60 80
ERBERE (n/s) Vr/Vm=1. 57
(@)8=180°

b et S SRR by SO ELE LI L EEC L '
3
ICHT:3 PO S SRR
=)
}’éﬁ °
[T 1Y S S SRR SRR
o °
b °
ﬁ 5 Q »
O 9 - L]
0 8 S i ,mo O
0 20 40 60 80
EREERE (u/s) Vr/Vn=T. 21
D geranesammmceeeepecseeeeesetereaapeeeasaacananeepecananaannnnnan,
E 0‘ ““““ - S ‘B0 L) Ty 1}
X
<. 3
o o]
< .
e e e
p
-6
0 20 40 60 80
EIREBERE (n/s) Vr/Vn=9. 32
fqeennnmmnnnneeeeeyeannaneacaooeeequestaeeaaaanteeanpaceeteeeannnnnn
— 4
S e
g
°
g’ :
- .
ﬁ 1 Q 1-- poeeseeeenenaas
® o
o b - [
ok A [u] Om O a :
0 20 40 60 80
KRBERE (n/s) Vr/Vn=T.58
(b) 8 =36°

X—-5(1) fARREIREER (3RE%R 2 P ) iR
Fig.5 (1) Result of terrain model wind tunnel test (erection stage of bridge, 2P side)

FZOHBIIRAATHR W, THEDEEERL, 7
Z M ISEBNTRERDOS T 2 L A I BER S ()
DL 1.50) 320D, EIVWLAE1.70 & L7726

HEHR e 2 &4 ELRFERITBE T ORI

REND DL HBFL,

B, FETICBWTIE, MRZRICHWIEB L LV —
VHRELEELTVD, CHZL—L TR Y 2D
D EiFozo, REHAE TR ICAE T 225, R
MINERBIET AR E LT v — v 2HiERD» I8
MICBEFI LI 2R L2, 2R 7v—r%
EHEICHREIIEEZ L I37 R S 2RS¥ 25058
BB EDTL VAL, L 5T,

4, £

ZRBEREENR L LT, MR % v 72 iR U

ZHEME LRR. BEHSRLO BRI DR &

EEE A F MmO Em D S DRI R FR L5 2
EDHIBR L7z, FRiC, Z22BRBIRBEBTH Y. Bh
SR RERBMIIEY B LEEREZL D, HAEBOKEER

Vol.21 No83 '97.7

T DOFEIC & 2FR T BOBELKE LRI,
EBRAERET . EBREMFEBAICLT R N SERITE
FLHEBT 2 L, TRRICOWTITRIFLBEAEDES
NeD. BRRICOW TR —HEAEIE G EIFE - 72,
COREE LT, WEICRONIIEZENE (L 12
7 ISE) %, BT CIRHSICRBEBTETW LW L
EZHND, ZORIT, EBORIEICE W TIIHIERE
ELTRELTWS,

2R BRIEDFEEDTEIZ OV T, STRRTITHET
ICER LU EOBEMIZBREIR N2 b, B
MwdntEZohbd, —F, ERBPOT R MEZ
FEC IR % 1.50 1) 8 L2 BESH 28 2
BICNDREDHEEIND DD, QHRISH DL Y b
Lz1.70 L L2 hUTFTHb2 e, QRERH (EY
BL1.50) 22 2EAIIMoNTBY, 7 =7 I3RE
oS (B L 1.50) UTFThbrI e, QEERHILV—
RN SEFMICBEIZE S & H R MRS RS
EEMEPH Y, MEDLTMRETH L2 L, DKRELH R
FInE ® RET B EEIIE SN TE ) REEHERIMEL .
22D HDRILREDERAE 2 b b2 &,

35



................................................................... 20
B S Bt GRma®
PP W= RE 222 R S S S CIT A
=) .
4 © : RAZAL (RHiHR) . ﬁ .
Z 10} W Pamin (RED L e
- - Efi. 3 PHESOM * a s ° .
& - Tl RS CEERIE & o .
® ooty ot i
0. o ° o] ﬁ o
8] ° ge °
0-—-—'9—Q E ] o A
0 20 40 60 80 0 20 40 60 80
ERBEEE (0/s) Vr/Vm=7. 71 FEEHRERE (n/s) Vr/Vm=1.75
6 S T S
ICHVY IO S CRYY S T T TRtIetEes
k=) g ‘ ®0
% o o o
& 2 o %! *
I3 8 5 o
£ oe© o g °
gsk T A B - B w2
o p
9 -3
0 20 40 60 80 0 20 40 60 80
ERBERE (/s) Vr/Vm=9. 30 ERHEEE (n/s) Vr/Vm=9. 30
4 4
g, g S R
= . =
® &
By 2 S S SO,
[ ]
iﬁ o . § e "
E<d 1 O ......1 _,D b R TECTTTTARNRURRE IS o AN NV SRR SRR,
LA o o i L o9 b )
W 8 u] . b Cep a
g 8 8§ g 8 °a
(] on
0 20 40 60 80 0 20 40 60 80
EEHERE (n/s) Vr/Vn=T. 26 ERBERSE (n/s) Vr/Vn=T.25
@8 =180  A=3°
X-5() MFAREERGER (3RRHR 3P AR
Fig.5 (2) Result of terrain model wind tunnel test (erection stage of bridge, 3P side t)
b5, MHRMEIIFERI D o LW L7, 2) Al A, B o BRAGVBIORRE K B R AER T
DA A ISR ICBI T 2 AT, AL Vol
5. BEmE | 19. No. 75, 199547
3) Vanmarcke : Properties of Spectral Moment
AMRETT. FHED HEREOBKE, FHMiiE THO—ENE with Application to Random Vibration. Proc.
WE 2 AN NUEEAABI AR ES (BAR B HPHEERE ASCE, EM2, 1972
ErRFBER) RORBIRREBREEI (F3 © sl 4) AMNUEHEEAN - AR TE R EHE.
TARIFEFREEFEER) DIEHENL ETIT-TEY, PR 242 A
W 215 TEREMACEROBELRT 5, o0 KB 5) A HEHEELN - BE -4V — MR
AR, 2 IBOXRBBEFBRICB T, 2F1&Y FHE 1994411 A
REER 2T - M EEHE S ER L2 2 L 2 &RIC
LT,
SEHER

1) Ao, BiE, Bt o £ 2 RGO KRB A U (5
1$0). ADUH#E Vol. 20, No. 77, 1996 41 A

36 A M B W



REAIE 3P-5P-6 P-8 P EHARDKEHET
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The Kurushima Bridge has six tower foundations because of the bridge structure composed of three consecutive suspension
bridges. As of locations of those foundations, four, 2P, 3P, 5P and 9P, were constructed offshore due to structural
reasonability, and one, 8P, was onshore, and one, 6P, was on land; those feature a variety of structural systems. This report
focuses on characteristics on disign and construction of the four foundations, 3P and 5P which adopted the steel caisson
method, and 6P and 8P which adopted a spread type foundation method.
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Tab.5 Accuracy of excavation work on seabed
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xR—7 KRAUSUHKIFD64 L#kiFI> 2 ) — | FAHESR D 51 & L& (SD 345)
Tab.7 Comparison between thick screwed and knotted bars D64 and reinforcement bars D51 (SD345)
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The Master Plan Study on Bridge Development in Sri Lanka
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Photo.3 A concrete bridge (no expansion joint installed)
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EE—4 FRBEERHRENTND)
Photo.4 A truss bridge (with restricted capacity of loads)
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The Rehabiritation and Conservation Program on the Bridge in the Republic of Chile (Phase 2)
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Photo.1 Road in downtown Santiago
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Photo.4 Toll booths
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Photo.2 Exclusive bus lane
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Photo.3 Pan-American Highway
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Photo.5 Rural gravel road
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Photo.6 Rural bare-ground road
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Photo.8 Steel girder bridge with timber deck
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Photo.9 Aged concrete arch bridge
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Photo.10 Courtesy visit on the minister of Public Works
(the minister, left)
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Photo.11 Discussion with the stuff of Bridge Department
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