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Rescarch and Execution on Curing of Reinforced
" Concrete Pneumatic Caissons with Electric
Current in Cold \/Veather

' Dr. Eng., Prof. Ch‘ﬁza Itakura
Faculty of lechuology, Hokkaido University.
- . ® . .

This is a report on research and execution for curing of reinforced concrete pneumatic caissons
in- cold weather concreting by Joule’s heat, exerted in concrete itself with electric current, for the‘
first time in Japan. This work was 2 repair work of a steel trestle, planned and executed by the ‘
Nlppon Electric Generation and Transmlssxon Co., spanning six mam wires of 110 000 volts high
tension transmission of electricity from Uryfi hydroelectric power plant to Sunagawa transformer
substation, located on the right bank of the river Ishikari at Shintotsugawa Village, Kabato sttrxct,
Hokkaido.  The repaired trestle-was located on the farm yard, about 100 .meters apart from the
site of the former one, 55 meters high from the ground level and composed of four legs, whose
arrangement was ?‘259 meters square centre to centre, and their foundations were independent.
Between the sinox;imous steel trestle on the opposite bank and this new trestle, six main alluminum
wires being spanned 652 meters across the river. . ‘
¢« The found;).gion was determined to 14 meters of depth below the gr})und level, cared for change
of the stream line and scouring, and to be executed by foug pneumatic caissons. ‘The underground
caisson part was a circular ‘cylin_dé‘r of outer diameter of 3 meters and inner diameter of 2.4 meters.
- The working chamber of the foot of the caisson was 3.2 meters square and its inner leight was
2.45 meters. The total depth of the caisson including the working chamber was 14 meters. The
upper .part of the caisson, formed- the anchor of the leg of the steel trestle, was a truncéted circular
cone, whose apex d1amete1 was one meter and base diameter 2 meters, and 6 meters hxgh All
‘parts were of remforced concrete.

Since this work was, to be exetuted dmmg severe wmter, the site was in vast plain and ‘the

wind was very violent, so the curing of ‘concrete was considered to be a task of the great difficulty.
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By the method of curing with the electric current, investigated and planned and directed by the
writer, its merits belng reliability of raising and keeping temperature of the concrete, saving of
materials for curing and shortening the period of the execution, this dlfflcult work was able to be
completed successfully at minimum cost.

The concreting of each caisson .was carried out in 8 rods, which were one rod of working
chamber, 8 rods of body of caisson, one rod of concrete filling in working chamber, one rod of cover
slab after the sand and gravel filling in the body, and two rods of foot anchor of the steel leg of
the ‘trestle.. Six rods among these eight 1ods, except the first and fifth f8ds of the working chambe:,%
were executed with the electric curing, -

The concreting was executed i in the severe climatic condxtlon, in which the minimum tempemturcu
of the atmosphere was about 20 degrees below zere, maximum wind velocity exceeded 10 meters
per second and were attacked occaisionally by the severe snow storm. Neither sand nor gravel
were heated, but only the mixing water was heated to 60 to 70 deg1ees celcius thh electricity.
After -mixing, the transportation of about 30 meters from mixer to centering was opexated with

chute. Although the temperature of the placed concrete before switch in, was from 10 to —1

" .degrees cechus, and the cover was only at the top of caisson with a few sheets of straw-mat, the

maximum temperature were raised up t5 80 to 50 degrees celcius after 7 or 8 hours’ electrnfymg
As the eclectrodes, galvernized wires No. 8§ B.W.G. and reinforcing bars of diameter 19 and 12
mm. were used, whose spacings were 30 and 50 cm., and sources of 80 and 100 volts of A.C. single

phase were adopted.

Q

'~ Centering was removed and the caisson was sunk after minimum 3 days’ curing at the tém-

perature of 30 to 40 degrees celcius, by intermittent electrifying, ra;her quicker than in summer
f.ime work. The amount of electric power consumed was totalled t6 9,350 K.W.H. for the con-
crete volume of 172,81 cubic meters, and 51.75 K.-W.H. of mean value for one cubic meter. The
work was begun on December 1947 and completed on March 1948 tefore melting of river ice, in
spite of the delay of caisson sinking work. - o

In this paper, many fundamental mvestngttlons including the bond test of reinforcing bars,

executed in laboratory and in the field before and durmg the work, are also described.
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