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Development and application of a new embedded settlement gauge based
on dual-pressure sensors
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Abstract: Since the traditional settlement plates have adverse effects on the construction with tedious operations, a new
embedded settlement gauge based on the dual-pressure sensors is proposed. Based on the principles of transforming the
measurement of ground settlement to that of variations on hydraulic pressure in a full-sealed system, the new embedded
settlement gauge comprises a vertical sealed pipe, a standard pressure sensor and a core pressure sensor. Both laboratory and
field tests are conducted to describe the detailed operation instructions, including calibration, installation and data collection. It
is found that the new gauge is applicable with a precision of 2 mm and repetition error of 2 mm. Compared with the traditional
settlement plate, it has several significant advantages: (1) It is embedded underground, thus there are no effects on construction;
(2) The settlement can be measured only by reading the sensors, resulting in a high efficiency; (3) It can be employed to
measure the post-construction settlement, leading to a low cost.
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Fig. 1 Schematic diagram of embedded settlement gauge based on

dual-pressure sensor
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Fig. 2 Schematic diagram of working principles
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Fig. 3 Schematic diagram of laboratory tests

(2) BRI, F RGN AR AR, (IR
T RGNS, B R ORAIE R GEHE .

(3) B RIA R AT 2 5, P TR AL B [
FER BN B, KRR AR E TR 6 By K%
) AV 1, I L ORAIE 8 1) 5 A R 0 v T B A%
R TEALE

(4) K g He AL AR LI (e BEAN O I aR v B o 4
YR, MR E R RS IR U, . U,
S5 BT | R RS 5 VR 2 < B

O T TH B & B AL RS AT & — R T
B, BELZRISFIFBMERRUIRE S, FaE 5l RHni %
A R R R VR = 22 Ay« ) FTHRLIR
EKWEHU . U .

(6) HEBIRS, JFdxBIIEERNEE, &
258 R TTUE VTR -
2.2 REWHERSH

N T ARSI R TR R, A8 7 71
8 W VA NIRG8O NG L E L oy AN AN
SRR 1 ANER 2. I3 (8) RIKAT X R AT b
THEAE, IFET X BT R B R R K 7 A5 211
BB, SR 5 SERMET USRI 224Xt
ZE RS R 22 S8 PP R AR - AR H k' = 6.4708
Pa/U, ¢'=-0.7478, k=6.7584Pa/U, c=-1.1195,
p=1000 kg/m®, g=9.8m/s’,

R BRNTIRER R BES EFRMEAIXTEE
Table 1 Comparison between average calculated and actual values

of single small settlement
UL HRUTRE

g IR

SERRE FHIWHE O AE L. AR R ZE
/mm {E/mm 1222 /mm /%
1 0.83 0.18 0.39 -17.23
2 1.91 0.36 0.59 —4.52
4 391 1.22 0.52 -2.15
6 5.92 0.17 0.41 -1.28
8 7.86 0.21 0.44 -1.79
10 9.90 -0.97 0.74 -0.97
12 11.93 0.13 0.36 -0.60
14 13.79 0.38 0.59 -1.47
16 15.92 0.47 0.69 -0.48
18 17.78 0.44 0.64 -1.22
20 19.97 0.43 0.67 -0.16
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Table 2 Comparison between average calculated and actual values

of single large settlement

BRYIRE  BIRGIRE T Y % FAGRS N7 (EP AR
SEFRE/mm  HHEAE/mm Z#/mm 1%
100 97.51 6.20 2.49 -2.49
200 199.63 0.14 0.37 -0.18
300 297.76 5.03 2.24 -0.75
400 397.42 6.66 2.58 -0.65
500 499.85 0.02 0.15 -0.03
600 602.28 5.20 2.28 0.38
700 706.56 42.98 6.56 0.94
800 809.60 92.20 9.60 1.20
900 913.75 184.17 13.57 1.51
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Fig. 4 Elevation view of settlement instrumentation
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Fig. 6 Installation and protection of standard sensor
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Fig. 7 Time-load-settlement curves
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