
Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band: 79 (1998)

Artikel: Results of monitoring and simulation analyses for deep excavation

Autor: Furuya, Nobuaki / Sakimoto, Junji / Saito, Tetsuo

DOI: https://doi.org/10.5169/seals-59840

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 07.02.2026

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-59840
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


A
Results of Monitoring and Simulation Analyses for Deep Excavation

Nobuaki FURUYA
Head, First Design Div.
Honshu-Shikoku Bridge Authority
Kobe, Japan

Tetsuo SAITO
Mgr, Mukaijima Office
Honshu-Shikoku Bridge Authority
Hiroshima, Japan

Junji SAKIMOTO
Chief Res. Eng.
Obayashi Corp., Techn. Res. Inst.
Tokyo, Japan

Masato ITO
Res. Eng.
Obayashi Corp., Techn. Res. Inst.
Tokyo, Japan

Summary
1A anchorage foundation of the Akashi-Kaikyo Bridge had the deepest excavation
whose scale was 64m depth and 80.6m inner-diameter, which had not experienced
before. And, there was also some concern about bottom ground failure due to the
groundwater pressure. Accordingly, we monitored behavior of the retaining wall as
well as condition of bottom ground by using more than 500 instruments. And also we
estimated wall deflection and ground movement by simulation analysis in order to
predict and check the stability of them during the excavation. The paper describes
results of monitoring of the retaining wall and the bottom ground and simulation
analyses in this excavation work.

1. Abstract of deep excavation work

The excavation work of 1A anchorage foundation of Akashi-Kaikyo Bridge has
characteristics as follows.
© The excavation work inside a cylindrical earth retaining wall is larger by 20% in

diameter and deeper by 40% than any excavation in the past that Japan had
experienced before.

@ The ground water level (TP ±0m) is high to the final excavation level(TP-61m).
® The slurry wall for retaining and cut-off wall is not penetrated into impermeable

layer. Overall-view ofexcavating condition is shown in fig.l.

2. Results of monitoring and simulation analyses

2.1 Displacement and concrete compressive stress of earth-retaining wall

The displacement distribution of the retaining wall is shown in fig.2. The maximum
displacement was measured at final excavation stage. The measured value was
1.2~1.5cm, although the design value was 1.8cm. While, the maximum of
circumferential concrete compressive stress was generated at same stage too. The
measured value was 9MPa, although the design value was 13.5MPa. The reason why
measured value showed two third of the design value was concluded that external
force acting on the wall was smaller than design value, (see fig.3)

2.2 Heaving and hydro-fracturing of the bottom ground

We evaluated permeability of Kobe stratum correctly by using measured results of
groundwater pressure and simulation with 3 dimensional FEM seepage flow analysis.
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Fig 4 shows the accuracy of simulation analysis of groundwater pressure at final
excavation stage. It is found that the simulated value is very similar to the measured

value The occurrence of hydro-fracturing was evaluated by local-safety factor, which
used Mohr-coulomb's failure criterion. Fig.5 shows distribution of the local salety
factors in the bottom ground. The minimum value was 1.24. The excavation work was

judged to be in safety by these analyses before the excavation as having been shown

later..
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