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Establishment of the Wind-Resistant Design Standard for Honshu-Shikoku Bridges (2001)
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Since Japan is frequently attacked by typhoons, required standard in wind resistant design for long-span bridges is higher than those
in other countries. For the construction of Honshu-Shikoku Bridges (HSB), comprised of series of long-span bridges, the Honshu-
Shikoku Bridge Authority (HSBA) established design standards. Then, the construction was conducted along with the reflection of
research results, based on the up-to-date knowledge. As a milestone of such research, HSBA has established the “Wind Resistant
Design Standard for Honshu-Shikoku Bridges (2001)” on August 2001.

This report describes the outline of the Wind-Resistant Design Standard for HSB (2001), which introduced the verification by the
three-dimensional effect of structure and flow by full-bridge model wind tunnel test and flutter analysis in addition to the verifica-
tion of aerodynamic stability by the ordinary two-dimensional spring-supported wind tunnel test.
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Crack Prevention Measure for High-Density Polyethylene Pipe
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The emergency water main, installed on the Seto Ohashi Bridge, is used for supplying water for the Sakaide city and the mainte-
nance water of the bridge as well. The water main, consisted of the high-density polyethylene pipe covered with steel husk, hap-
pened to leak water on 1999, since 12 years passed after completion. The investigation inside the pipe found the crack at the support
point of the pipe. Such investigation, as surveillance of fractured section by using the electron microscope, Ingredient analysis, and
the strength test, concluded that the cause of damage was brought about by the deterioration of polyethylene resin due to extraction
of anti-oxidation agent from the material itself. Also, the investigation showed that the crack would not develop if a support device
were installed to mitigate the stress, by concise analysis by FEM method.
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Tab.l1 Mechanical properties of Steel-covered high-density polyeth-

ylene pipe
5 & 0C 20C 40
BIRNIE (MPa) 5.9 4.7 3.6
HDPE 513t J; (MPa) 29.4 22.5 16.9
HDPE B&fR 5 (MPa) 31.4 24.5 18.2
HDPE ##i i (%) 400 750 800
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Improvement of buffer system installed around Foundations of Minami and Kita Bisan Seto Bridge
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Takeshi Sugimoto
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Both the steel and the rubber buffer system for ship collision were installed on the foundations of the Minami and Kita Bisan
Seto bridges. Among them, the rubber system was removed and replaced with the steel buffer system since the rubber system was
associated with troubles, such as sinking by air leaking and flowing out by breakage caused by demolishing due to aging of rubber.

The paper reports the study and design of the new steel buffer system, including the field research on ship traffic in Bisan sea area
and the calculation of collision probability of the ship against the foundations.
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Tab.2 Collision probability by foundation and part

(B @ )
B A
YEH)| Rk
Awl| il | kRS | KE | BRAE | EwE | afAs | &@ | Es
= 3,401 4,580) 519 T75] _ 2,194] _ 1,334] _ 2,008] _ 2,070
[EES 160 -} s - - - - -
3P | S5t 153 4,580) 69 175, 2,194] 2,070
=) T 163] 41,23 84,033 3,098
(S 1,601 - | e -
5P | S&t 149] 41,237 94 3,093
= 1119 581]  1,219] 2805 &] 1285K&] 97,276]  2,307] _ 1.678]
S 246 - 356 - 640 - 119 -
6P [Z5T 202 581 275] 2805 & 540] 97,276 T3] 1,678
Znl[ 1529 751 783] 5,000 &] 8,600 &] 200H %]  2,257] 1,699
(e 640 - 356 - 3,202) - 1,067 -
7A| &5t 451 751 245[5,0005 & 3,202] 2007 % 725 1,699

TABEEHT (ME)

3P 7A
MBS T R

H—10 FLfEREES XSRS TAREX
(LR RAI. TERHRE)

Fig.10 Arrangement of steel buffer system on Minami and Kita
Bisan Seto bridges
(Top row : old system, Bottom row : new system)
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Tab.3 Collision condition for foundations
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Trial Run for the Optimal Operation of Dehumidifying System on Shin-onomichi Bridge.
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Shoji Hirota
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The Shin-onomichi Bridge reduced inner coating of deck by 90% in order to reduce initial and running cost in maintenance ; de-
humidifying system was installed instead. The initial operation was planned so as to start running the system at the inside humidity
of 60%, and stop running at 40%. However, since the inside humidity could not be lowered fewer than 60% in case of the ambient
humidity, the operation plan was studied in trial and error in order to maintain the inner humidity lower than 60%. The report shows

this trial operation for optimal run of dehumidifying system.
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Behavior of horizontal displacement limiter on Tatara Bridge West Viaduct under the Geiyo earthquake
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Some profitable data was collected. after revision of the earthquake-proof design standards, which took into account of the Hyo-
goken Nambu Earthquake. The report introduces the review of earthquake-proof and the countermeasures. The 2001 Geiyo Earth-
quake, which recorded Magnitude 6.7 in Japanese scale and occurred on 24 March 2001, caused several damage on the structures of
Shimanami-kaido. On the Tatara Bridge West Viaduct the key mount of 4 P horizontal displacement limiter was tore in its welded
par, and the base concrete was cracked as well. It was confirmed that the breakage of key mount was normal along with the design
concept, however, the crack of base concrete was not. As the countermeasure against future earthquakes more rational structure was
studied and the damaged structure was rehabilitated, taking into account of breakage mechanism and repair method.
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Tab.1 Maximum acceleration by seismometer
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% 4§ K% | 137.8182.0 | 101.9 | TP+14 m (GL-20 m) G &
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Sk B e KM | 142.2 | 115.3 | 116.6 | TP+2.5m (GL-18.6 m) C; #a
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Tab.2 Maximum acceleration response of bridge
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