
Zeitschrift: IABSE congress report = Rapport du congrès AIPC = IVBH
Kongressbericht

Band: 13 (1988)

Artikel: Full scale test of transmission towers: ultimate strength

Autor: Izawa, Ken / Yamagishi, Hirotoshi / Fukasawa, Takashi

DOI: https://doi.org/10.5169/seals-13158

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: 09.08.2025

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

https://doi.org/10.5169/seals-13158
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


210 IV-POSTERS

Füll Scale Test of Transmission Towers: Ultimate Strength

Determination de la resistance ultime de pylönes ä haute tension ä l'aide d'essais

Grossversuch zur Bestimmung des Tragwiderstandes von Hochspannungsmasten

Ken IZAWA Takashi FUKASAWA
Tomoegumi Iron Works Tomoegumi Iron Works
Tokyo, Japan Tokyo, Japan

Hirotoshi YAMAGISHI Nobuhiro SATOH
Tokyo Electric Power Company Tomoegumi Iron Works
Tokyo, Japan Tokyo, Japan

1.INTRODUCTION

The construction of Ultra High Voltage transmission towers
(Voltage: l,000kv, Height: 100-150meters, Weight: 200-800tons/a
tower) is one of the most noticeable projects in Japan. It is
extremely important to confirm its ultimate strength and aseismic
security considering the social influence. This study quantitative-
ly clarifies how the slenderness ratios and the eccentricity ratios
caused by the bending moments of the members contribute to the
ultimate strength through the static loading test of a füll scale
tower shown in Fig.l.

2.EXPERIMENTAL RESULTS

The following items were drawn from the experiment under the
lateral loadings (wind load) and the vertical loadings (snow load,
conductor load) on a füll scale tower.
2.1 Load-Deflection Characteristics
-The load-deflection characteristics of the bolted joints were
modeled considering the factors such as the slip-load (Ps) and
the bolt-clearance (5s) shown in Fig.2.

-The deformation capacity of the tower was influenced by the slip
deflections of the bolted joints.

2.2 Ultimate Strength
-The relations between the buckling strength and the slenderness
ratios (A) and the eccentricity ratios (m) of the members were
regulared as shown in Eq.(1),(2),Fig.3 through the static loading
tests of the members.

Ncr n*E/A* • Cl- {(Ncr-0.8Ny)/0.2Ny} 2j (i)
Ncr/Ny 2/n • COS"« (Mcr/Mp) e=Mcr/Ncr, m=eD/2i2 (2)

-The method of estimating the ultimate strength of the towers
using the buckling curve (Eq.(l)) and the yield curved surface
(Eq.(2)) was established.

-The füll scale tower collapsed at the end of lower column member
shown in Fig.4, and the ultimate strength was in good agreement
with the estimated strength and its value was more than 1.5 timesthe short-term design load (Po).
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-The lowering of the ultimate strength by the bending moments was
0.05 Ny.

3.CONCLUSION

The accuracy of the estimating method on the ultimate strength
was proved through this study. We are now pushing on application
this way to the design method.
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