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Experimental Study for the Trial Making and Calibration
of the Earth Pressure Cells

Sukeo O-HAra, Tetsuro Yamamoro and Takashi Oka

Abstract

This paper describes experimental studies on the performance of the earth pressure cells designed in our

laboratory.

These earth pressure cells were calibrated under air pressure and soil pressure. Under air calibration,

the calibration curves became nearly stable line.

Under soil calibration, however, the calibration curves

draw hysterisis roop during one cycle loading and unloading.

We have newly introduced the nondimentional parameters E and H, for error of the calibration factor
and for the hysterisis respectively. E and H are correlated with the rigidities, the diameters of the cells and
the physical properties of the soils, and some of their relations are shown quantitatively for the practical use.
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Fig. 1 Earth pressure cells.
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Table I  Form & performance of earth pressure cells,
Earth pressure ‘;
cell number 35-1 | 35-2 50 : 75-1 l 75-2
Diameter (D) (mm) | 35 53 50 75 75
) |
Effective \
2 2
diameter () (MM 28 8 | 40 l 65 | 65
Thickness (H)  (mm) | % 26 | 20 26 26
B S | .
Maximum )’ | i
applied (kgf/em?), 1.0 1.0 ‘ 1.0 0.16 1.0
__pressure :
Air calibration 0. o) 1325 1.282 0.0564 0.922
factor (Ka) '© v ’ ' ! ) ‘ ' | ’
Thickness of ‘ ,
diaphragm (1) (mm) ! 0.2 ' 0.5 0.3 | 04 i 1.0
& - . ‘ _
dd]/dp (cm/kgf/em®) 1 3.3%107° 7.0x107* 6.0x<107* | 28x107* = 1.9x107?
o i r
dd|dp|B (cm?/kgf) | 12107 2.5x107* 1.5% 107 E 43x107? 2.9%107*
|
Capacity of | ;
minature (kgf) ! 1.0 j 1.0 : 5.0 1.0 1 1.0
load cell n i k
Input & output 350 ; 350 | 350 350 | 350
resistances | 1 \
Gauge factor o200 20 200 20 20
o 1 ! - i S
Table 2 Physical properties.
| Toyoura sand Shingu sand | Shirasu \ Masado | Ube clay
G, } 2.63 2.64 2.36 ‘ 2.63 i 2.67
Dy (mm) | 0.21 0.79 : 0.23 | 0.90 0.002
U. ! 1.38 1.70 ! 56.7 ‘ 7.3 ! —
Comnx 0.96 0.89 “ 1.67 1.2] ; 1.61
€wmin 70.6() | 054 0.84 0.58 : 0.91
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Fig. 5 Calibration apparatus.
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Fig. 6 Influence of repeated loading (Toyoura sand).
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Fig. 7 Influence of repeated loading (Shingu sand).
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Fig. 8 Influence of repeated loading (Masado).
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Fig. 9 Influence of repeated loading (Shirasu).
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Fig. 11 Example of sand calibration curve.
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Table 3 Constant value of E & H.
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