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Ilbl
Supplement - Complement - Ergänzung

Studies on the Apphcation of High-Strength Bolted Joints to Bridges1)

Recherches sur l 'utilisation, dans les ponts, d 'assemblages realises avec des boulons
ä haute resistance

Untersuchungen über die Verwendung von hochfest verschraubten Stößen im
Brückenbau

ICHIRO KONISHI
Kyoto University, Kyoto, Japan

This is the additional exposition to the question of the general reporter,
Prof. Dubas, to the paper IIb 1 of the Preliminary Publication.

The state of the faying surfaces was as rolled, and expectable friction coefficient

is about /x 0.25. This value was determined from the experiments
for regulär test specimens done until 1958 in my laboratory. The design of
the test beams was done based on the above experimental value during 1959.

Bolted connection is not considered to be overstrengthen for the friction
coefficient given. Special treatments to increase friction of the surface were
not performed in this experiment although it is necessary for economical

design of the bolted connection, especially for the Europican design.
The theoretical load-stress relations of bolted beams are as follows: This

load P means that indicated in Fig. 1 of the original paper.

P 43.5 ton ct 1900 kg/cm2 design load
P 75.6 ton ct 3300 kg/cm2 yield load
P 86.4 ton slip ofthe connection occurs for p. 0.25

P 88.8 ton welded section is of fully plastic.

If some kinds of treatments are performed on the friction surface, and,
for example, 0.45 friction coefficient is expected, a number of high strength
bolts is about 8 instead of 12. It might be concluded that almost the same
results could be obtained if a fatigue test for the beam with reduced bolts
is performed, because there are only few differences between slip distributions
near the first row bolts of the beams with 12 bolts and 8 bolts.

The fatigue tests of this paper were performed near the design load and

fatigue properties of bolted and riveted beams under design loads were ob-

') See "Preliminary Publication" — voir «Publication Preliminaire» — siehe
«Vorbericht», IIb 1, p. 363.
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tained. The fatigue tests near the shp load must be done with ordinary test
specimens instead of composed beams.

Fatigue test near the shp load, using regulär test specimens which are the
same as those used for static tests for determining the friction coefficient,
had been done by the author for various stress levels, but the effects of
frequencies of repeated cycles are seems to be very important, and careful
considerations on these must be paid.

Summary

The additional exposition to the paper II b 1 of the Preliminary Publication
is given in this paper. It includes the condition of faying surfaces, the
theoretical load-stress relations of the test beams, and the conditions of fatigue
tests. The presumed characteristics of the beams with higher friction coefficient

and, in consequence, less connection bolts are explained referring the
results of original paper.

Resume

Cet expose complete le memoire IIb de la Publication preliminaire. Y sont
decrits: l'etat des surfaces de contact, les relations theoriques charges —
contraintes des poutres d'essai et les conditions des essais de fatigue. Partant
des resultats presentes dans le memoire original, on indique les caracteristiques
presumees des poutres possedant un coefficient de frottement plus eleve et,
donc, un moins grand nombre de boulons d'assemblage.

Zusammenfassung

Dieser Beitrag enthält zusätzhche Erklärungen zum Beitrag IIb 1 im
«Vorbericht». Es werden folgende Fragen behandelt: Beschaffenheit der
Kontaktflächen, theoretische Spannungsverhältnisse an Versuchsbalken sowie das

Verhalten bei Ermüdungsversuchen. Die mutmaßlichen Eigenschaften von
Trägern mit höherem Reibungskoeffizient, und demzufolge mit weniger
Verbindungsschrauben, werden dargelegt unter Bezugnahme auf die im Originalbeitrag

enthaltenen Ergebnisse.
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