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Design of Self-calibration Water Level Measuring Instrument
for Deep Foundation Pit

CHEN Lin, WANG Liheng", ZHANG Zuohao
(School of Electrical and Information, Wuhan Institute of Technology, Wuhan 430205, CHN)

Abstract: An automatic calibrated deep foundation pit water level measuring instrument was de-
signed, which was composed of a controller, a laser sensor, a controllable lifting motor, an alloy de-
sign board, etc. The controller controlled the lifting of the master-slave motor to form an angle differ-
ence. The laser sensor was in a certain dimension. The inner surface of the deep foundation pit was
scanned to obtain the measurement data, and then the relevant model was established to calculate the
angle between the sensor and the water level. The controller controlled the laser sensor to be perpen-
dicular to the water level to realize the self-calibration function. This design had overcome the drift of
measuring points caused by some external factors such as vibration and body offset, so as to achieve

the purpose of accurate measurement.
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Fig.1 Actual measurement diagram of instability measure-

ment
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Fig.2 Structural schematic of water level measuring instru-

ment system

— B BT 4 g i S AR B 0% 0 21 R
FRERIAR RS 4 /N BOL AR AR 5 T
fifl 22 A A Ak T K AL T 2 I A5 F B9 /) R
(B B Ay 7K A7 22 A% SRS B0 BE B E Ay, 0l i 5 A5 B
D KA R, T 2 Bt K A 0 S0 5 R 2R A dn TR
SHR .

XA
h,
| y
A
Dy

Y Vi

3 WOLIK AL A4

Fig.3 Framework of laser water level ranging
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Fig.4 Diagram of self-calibration 3D structure
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Fig.5 Schematic of self-calibration plane structure
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Fig.6 Spatial coordinate system diagram of transverse motion
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Fig.7 Spatial coordinate system diagram of longitudinal mo-

tion
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Fig.8 Model schematics of foundation pit measurement
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Fig.9 Field measurement experiment

W 9 08 45 F MATLAB {5 210 [ 10 f 75
Forprar a2 S AR AL A it £, R4k Oy XOZ 15 3))
J5 1] 52 B B8 ith £k, W 62k S XOY iz 3l 7 ) 52 B
B i 2, A AR b A R M B LR 90° 11
FABAR UK BN AR, 90 I /R B 4l s 1 I A
AR Fr A FR S I &, 90 I B i & AR R B
KA A

mﬂm 60_

B 55l [ mrmm ik o s i1

Z SO | BRAREUKS MR ME TG | —
W s RN R

% E40f

&~35"

%830t

S5t

e 20

K 15F

& 10

iﬁ 0.5 SRS 1 1 1 1 1 )
@m 60 65 70 75 80 8 90 95

AR AR ARG RA /(0
K10 MATLAB {5 E &5 53 #r 18]
Fig.10 Diagram of MATILAB simulation data analysis
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