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Application of Prestressed Tierod by DYWIDAG System
For the Foundation Rock Treatment of the Kawamata Dam

Mr. Shosuke DOI, Project Manager of Kawsmata Office of Kajima Construction Co.,Ltd.

Mr. Akio TSUGAKI, Chief Engineer of " " .
Mr, Nagato UJINIRA, Chief of P.C. Section of " " .
Mr, Sukenobu MOMOSHIMA, Chief Engineer of P.C. Department of " .

The Kawamata Dam, 120 m high thin dome type arch dem, is being constructed on a foundation which
hes lots of faults, cracks and seams. A large scale treatment for the unsteady features of the
foundation was perticularly required for the left side bank where such features are especially
observed. The treatment involved the reduction of shearing stresses acted on the faults and seams
by meens of building a foundation structure in the rock. The structure is similar to foundation
piles and is called "Iransmitiing Wall". There existed a fear, however, that the construction
of such walls might cause parting effects on the mountain to be treated which will result in
consequent loosening of the neighbouring foundations. Therefore, aonlication of prestressing
farce to the treatment was planned with the object of cancelling these stresses and preventing
glips of the rocks as well as ensuring solidificstion of the mountain. Amount of the force
applied was 15,800 tonsg, the amount that corresponds to the tensile stresses in the normal
direction of the thrust which was obtained through an experimental model test.

The DYWIDAG System was applied to the treatment and prestress was introduced by presiressing steel
bars embeded into holes which were drilled from the gelleries prepared inside the Transmitting Walls.

(1) Prestressing Steel Bar:~ Prestressing steel bar used was SBPC 95/120, 27 mm. dia., 2.5 - 3 m
in length and connected to 20 - 30 m. long with couplers.

(2) Holes for Placement of Bars:- Holes towards the mountain sid: were 150 mm. in dlameter having
enough spaces for placement of 6 bars as well as mortar injection pipes, vent pipes and a packer
which were necessary to fix the bars. 130 mm. diameter holes wers drilled towards the river
side where spaces for stescl bars only wers required.

(3) Placement and Anchoring of Prestressing Steel Bar:~ Six bars were assembled with accessory
pipes and a packer in the gallery and placed into boared hole by means of lever winch or specially
designed hydraulic rig (patented). At the boring hole on mountsin side, compressed air was sent
to operate special air packer (patented), then the mortar was injected into the anchoring part.

At the hole on the river side, the top of bars were anchored within concrete block located on the
bank surface. The concrete block was so constructed in the gallery that bars of both sides be
intersected and connected through the block with each other, and each of them was exposed outside
of the anchor block.

(4) Application of Prestressing Force: - After the mortar in ancharing parts at both end of bars
reached to sufficient strength for prestressing, force of 40 tons each bar, 240 tons each hole,
equivalent to 80% of yield point of the bar were applied one by one by a DYWIDAG jack in the
gallery. Introduced stresses were confirmed by gauges snd extension of bars. After one month
from the initial prestressing work, retensioning work was executed to recover the decrease in
prestressing due to plastic deformation of rock and relaxation of steel bars. Finally all holes
were filled with cement mortar for the total length to prevent corrosion of bars.





