Fabrication and erection problems

Autor(en): Okumura, Toshie

Objekttyp:  Article

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

Band (Jahr): 10 (1976)

PDF erstellt am: 15.05.2024

Persistenter Link: https://doi.org/10.5169/seals-10548

Nutzungsbedingungen

Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.

Die auf der Plattform e-periodica vero6ffentlichten Dokumente stehen fir nicht-kommerzielle Zwecke in
Lehre und Forschung sowie fiir die private Nutzung frei zur Verfiigung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot kbnnen zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.

Das Veroffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverstandnisses der Rechteinhaber.

Haftungsausschluss

Alle Angaben erfolgen ohne Gewabhr fir Vollstandigkeit oder Richtigkeit. Es wird keine Haftung
Ubernommen fiir Schaden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch fur Inhalte Dritter, die tUber dieses Angebot
zuganglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zirich, Ramistrasse 101, 8092 Zirich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch


https://doi.org/10.5169/seals-10548

Comments by the Author of the Introductory Report
Remarques de |'auteur du rapport introductif

Bemerkungen des Verfassers des EinfUhrungsberichtes

TOSHIE OKUMURA
Emeritus Professor
University of Tokyo

Tokyo, Japan

Fabrication and Erection Problems

Seasion Vc is intended for discussions on fabrication and erection problems
of long-span bridges for the application of high-strength steels, Since long-
gpan bridge projects are going to be planned in the world, the subject will
bring forward the most realistic and important problems for bridge engineers,

Although the introductory report on the present subject was not presented
to our regret, we have three Preliminary Reports, Now, the author is going to
discuss some problems together with the summary of the Preliminary Reports,

One of the Reports treated Saint-Nazaire Bridge in France which is the
world-longest cable-stayed girder bridge with a center span of 404 m, The
second report covered the choice of high-strength steels at Osaka Port Bridge
in Japan, and at the third report the use of high-strength steels was discussed
for support forces of steel bridge girders during their launching, It is
thought that each of the reports is characteristics from the point of the

present subject,

The aunthor believes that it is the determination of an erection method to
influence most on the safety and economy of long-span bridges, Four bridges
accidents during their erection have been reported very recently, and the
Merrison Committee Report was published and also at the Session VII, Professor
Massonnet and Dr, Henderson will make some proposals on erection at their
General Reports, It is advisable to consider fully such suggestions or re-
commendations at the design of future bridges,
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Now, the author would like to emphasize that it might be dangerous to
apply directly the engineering experience obtained from mild steels to the use
of high-strength steels, Generally, uniform elongation of high-strngth steels
will decrease with an increase of strength, and particularly, at quenched and
tempered high-strength steels over 60 kg/me, their yielding ratio will be
increased and their stress—strain curve will be different from mild steels,

For example, Jjudging from fatigue tests of steel plates with a notch, mild
steels are a kind of stiff-type steel, but heat=treated high-strength steels
become a kind of soft-type steel, From buckling, high-strength steels seem to
be advantageous at the effect of residual stresses due to welding, but there
are no sufficient test data to verify the effect, Therefore, careful consider-
ations will be required at the design of details of a structure,

On the other hand, as welding problems, crack sensitivity due to welding
will be higher at high-strength steels and particularly, brittleness of weld
bond parts will be unavoidable in relation to weld heat input at heat-treated
high-strength steels,

It will be concluded that a thorough study on the structural behavior of
welded structures will be required and at the same time, material properties
of high-strength steels and especially, weldability in relation to fracture
mechanism have to be understood well at the further study,

Recenly, large-block erection methods have been applied to long-span bridges
to satisfy environmmental conditions, as seen in erection works of Saint-Nazaire
Bridge and Osaka Port Bridge,

At the erection of Saint-Nazaire Bridge, the side spans were erected by a
large-en bloc lifting-up method without any staging, and yet the main span was
erected by a cantilever method, Since a uniform section of box gorders was used
on account of easy works of fabrication and erection, working stresses induced
during the erection forced the side spans to be made of steels more than 42
kg/mm? in yielding point, It is reported that such steels satisfied the re—
quired KCV-20°C in the direction of rolling and the perpendicular direction to
it at the pre-and post welding,

At the erection and fabrication of Osaka Port Bridge, it is reported as
follows:

1) The suspended truss span (span length is 186 m and steel weight including
floor is approximately 4500 tons) was fabricated at a shop and towed to the site
by a deck barge in 15,000 tons, Finally, it was lifted using a lifting equip=-
ment composed of wires and winches to the ends of the cantilever spans to the
height of approximately 50 m above the sea level,
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2) Out of the total steel weight 40,000 tons, 4197 toms and 1075 tons of
high-strength steels of 80 kg/mm2 and 70 kg/mm? grades, respectively, were used,
Furthermore, the maximum plate thickness were 75 mm for the web plate of the
chord and 100 mm for the bottom plate of the tower base,

3) To improve the weldability of members and elements, lamellar tear tests,
restrained cracking tests, tests on the performance of corner weld joints, and
tests to study on the various characteristics of the actual members using full
scale models, were conducted prior to the fabrication,

It will be highly evaluated that with such well-prepared tests, the fabri-
cation of the whole bridge structure was completed without any trouble,

It will be recognized at
any rate that the use of high-
strength steels at long-span

bridges is somewhat advantage-

oug because it can reduce their

own weight at the erection, 2
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Fig, 1 Relation between allowable
gtress and cost ratio

At the paper presented by Prof, Bergfelt and Mr, Wilson, when a bridge was
erected by launchimg, they observed experimentally girder behaviors due to
local yielding, buckling and their combined action, and they concluded the use
of high-strength steels would be advantageous to avoid damages of a structure
due to concentrated loadings,

It is the author's opinion that the improvement of material properties in
the direction of plate thickness is required from the point of stress trans-
mission, when member sections of bridges are going to be larger and higher-
strength steels are required for detailed design of welded sections, At 80
kg/m® grade steels in Osaka Port Bridge, the improvement of manufacturing



316

steels was tried to reduce
the impurity of steels, so
that the contents of S and P
were kept around or within
0,01 %, Then, HT80 steels
could be satisfactorily
applied to this bridge, as
seen in Table 2, in compari=
son with 60 kg/mm2 steels in
Table 1,

Fig, 2 shows the rela~
tionship among sulphur con=-
tent, elongation in the
direction transverse to the
plate, and non-metal
Fig, 3 gives
the relationship between
elongation in the direction

transverse to the plate and

inclusion,
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of lamellar tear due to
welding,

Finally, the author
suggests that, since it
is very important to pay
close attention to the
improvement of material
properties in the direc-
tion of plate thickness
at the use of high-
strength steels,
fabrication and erection

n
(=]

-—
o

crack percentage by use of Cranfieldtest (%)

of long-span bridges 0

have to be done in
cooperation with manu-
facturers of steels,

elongation in the direction transvers to the plate (%)

w
o

N
(=]

it
o

Vc — FABRICATION AND ERECTION PROBLEMS

0.1
o A $541 .
o o HT50
© HT60
T HT70
o O D HTS80 2
7/
v X 5
o ‘ \ 0.0
8> s A' S541 =
4—inclusion K
4 5
o e \’ X £
a
el 1\, 4
ki LI )
[5" o\ 0.05
4 o
/
X7 x ]
r HT50 ~ 60
HT70~ 30
0.01 0.02

Sulphur content

(%)

Fig, 2 Relationship among sulphur content,

elongation in the direction transverse
to the plate and non-metal inclusion

A 5541
o HT50
[ ] - Q HT60
¥ HT70
O HT80

. 55

® 4

.

..A..A.lam'naF
000 --HAZ ciack
THe H; content:
1~2cc/1009
preheat temp.and
temp .between

weld pass :100%C
\\ '. O— —{ H179
~HT
% \ﬁ HT80
\ o
AN
N———— HT50
AS
\\ o]
X
P . b floaY
10 Rt T 7730

elongation in the direction transverse to the plate (%)

Fig, 3 Relationship between elongation in the

direction transverse to the plate and
Cranfield crack-growth rate




Table 1 Properties of 60 kg/mm® high-tensile steel plate
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Table 2 Properties of 80 kg/mm2 high-tensile steel plate
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