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(54) RESULT OF MEASUREMENT ON THE BEARING PART OF THE ROCK
OF INTERNAL HYDRAULIC PRESSURE IN PENSTOCK

by Kiyoshi Miyake
Junichi Horiguchi
Yoshitumi Nishiwaki
Takashi Ota
The Tokyo Electric Power Co., Inc.

Tanbara Power Station is of a pure pumped-storage type with ultimate total output of
1,200 MW (300 MW x 4), owned and constructed by the Tokyo Electric Power Co. at the
upstream of Tone River. On December 17, 1982, the lst term units of 600 MW (300 MW x
2) were put into initial operation.

Each of penstock lines No. 1 and No. 2 has a total length of about 920 m. It is
buried in the inclined shaft over a length of about 420 m. In this section, a part of
internal hydraulic pressure is burdened to the rock-bed in the relatively stabilized
condition for a length of about 200 m.

Rock in this pressure-burdened section is graded within a range of CH to B, consisting
of conglomerate in the Tertiary, though it partially contains fracture zones.

The Formula in the Technical Standards for Hydraulic Gate and Penstock was used in
designing the bearing part of the rock. Furthermore, study was conducted by use of
the two-layer model of relaxed zone and sound zone in the state of plane strain.

In the meanwhile, external pressure was calculated by application of the E. Amstutz
under the Technical Standards for Hydraulic Gate and Penstock. Rock properties used
for design were determined finally with consideration to the results obtained from
plate bearing test, water chamber test and seismic test.

In order to identify the acceptability of the designed coefficient of the bearing part
of the rock, instruments were installed for measurement on both of No. 1l and No. 2 pen-
stocks, each at selected positions from both relatively poor and good rock properties
within the pressure-burdened section.

The results of comparison between designed and actually measured values are as follows:

(1) The actually measured results on the coefficient of the bearing part of the rock
with relatively poor rock properties were averaged at 40 percent within a range
of 32 to 50 percent for No. 1 and averaged at 33 percent within a range of 25 to
51 percent for No. 2, while the designed coefficient of the bearing part of the
rock is 19 or 20 percent for No. 1 and 20 or 21 percent for No. 2 respectively.

(2) The actually measured results on the coefficient of the bearing part of the rock
with relatively good rock properties were averaged at 63 percent within a range
of 45 to 73 percent for No. 1 and averaged at 56 percent within a range of 40 to
68 percent for No. 2, while the designed coefficient of the bearing part of the
rock is 31 or 32 percent for both No. 1 and No. 2 alike.

As identified from those results of measurement, the actually measured values of the
bearing part of the rock exceed far above those originally designed at each measured
point.

It is therefore intended that by further analysis of such measured values the result
of analysis should be incorporated into the design to seek the more reasonable coeffi-
. cient of the bearing part of the rock.
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