ISSN1346—-—7840

BB BT R R
F1

TECHNICAL NOTE
OF
THE PORT AND AIRPORT RESEARCH INSTITUTE

NO. 1 137 September 2006

EHE b o ROVHETFIZ I B AL D = 2B O KA

= P S
#E 5A

WSTATEE N HEVE Z2 sk H AN A 98 BT

Indepepdent Administrative Ins‘.citution,
Port and Airport Research Institute, Japan



= S L 3
1 T RN e et 4
2. EERFEDEAZERITDD v ecerrenentatetttttte ettt ete ettt etttttttiettiatiaienreraaes 4
2.1 R GHETE o 4
2.2 ZEAWMTF (L HAFZ Y F+HRA o2 —T L FR) o 4
2.3 /\D_y\ﬁ:ﬁz%q’: ................................................................ 5
2.4 7§|7y:/b_/1/ﬁ/fﬂ%$ .......................................................... 6
3. TLMEDY U — TR T ARRET - v 7
R B s gl D5 Y I I I A R I 7
3.2 TABMEBIOZ U —TFREWIBRE o 7
3.3 TRERBFD T U TFIETE vttt 9
3.4 TAMEBIOZ U —FLEHETBR - 11
3.5 TAMBIOZ Y —F A BB U AREZRIENT - 16
4, SLAMEOB B ICRE T BIRIT v e 20
4.1 JE 8D IT vrrr ot 20
4.2 TAKBF OIS IETINC L BMIPETEAL, <« o e e 21
4.3 DABEEWICBITDIEIBIITILZ 23
5. I LB OMEATE[CRIT BARES v vr e rrreeae e 27
ST R = D> ¥ I I 27
5.2 WEAHIC D B = ABRED RIATAEFFANC BT 2 HHULIE oo 27
5.3 S AMEFOEBIMAMEZEMEIZER - oo 28
[T . > I I IR 28
T B DS e e 29
= I 29
Q}%Xfﬁk ............................................................................ 29
ﬁfﬁi ................................................................................ 31



Long-term Durability of Rubber for Joints of Submerged Tunnels

Mitsuyasu IWANAMI*
Hiroshi YOKOTA**

Synopsis

The design service life of submerged tunnel, which is one of the important facilities in port area, is
rather long, 50 to 100 years. As for long-term durability of concrete and steel, composing main
structures of submerged tunnel, essential knowledge has been obtained in terms of deterioration
mechanism and countermeasure for life extension, based on results of the previous intensive studies.
However, long-term behavior of rubber, which is common as a main constituent of joints of
submerged tunnel, is not fully made clear, because rubber is generally used as consumable products
with rather short service life. Besides, rubber used in the joints suffers large deformation and high
stresses, causing severe conditions to the material. For ensuring safety of submerged tunnels
throughout long service life, it is required to make clear long-term durability of rubber under marine
environments.

This paper describes results of experiments on investigating time-dependent deformation
characteristics of rubber as a constituent of joints of submerged tunnel. Based on the results of creep
and relaxation tests on rubber specimens, structural safety of the joints is examined. Furthermore,

long-term behavior of rubber exposed to seawater is investigated.

Key Words: submerged tunnel, joint, rubber, durability, creep, relaxation, resistance against

seawater exposure
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