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A Kkind of new sensor used in the measurement of large
horizontal displacement

Niu Qingfang ., Shi Xiwang., Chen Jinyong. Wei Jianwei, Li Tieying
(College of Architecture and Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, P. R. China)

Abstract; WD displacement sensor with a range of & 500mm is developed in order to measure large
horizontal displacement. And the parameters analysis of WD displacement sensor are carried on using the
orthogonal test method. The strain-displacement relationship of sensor is obtained. Six static parameters of
WD displacement sensor are calculated. The experimental results showed that WD displacement sensor
could measure the non-linear large displacement which is difficult to be measured directly by traditional
electrical resistance sensor and all the static parameters are in good condition.
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Fig. 1 Calibration system and structure of

WD displacement sensor
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Table 1 Orthogonal test

TEH R BuiE

s N 3 C B
fiF A LR B

1 1(500) 1(2.3) 1GE)
R R

2 1(500) 2(3) 201 2.88) S N R

3 2(550) 1€2.3) 20iE) JE TR PR 2
EREMERE

4 2(550) 2(3) 1(41 2. 88)
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Fig. 2 Parameter test system of orthogonal test

2.2 RBWERSH

TE 3 I B Xt i 6 B Bl R A Al 22 0 i Ay 2
GrHT . E R 22 A A T WD 3 8% % Je g 45 1 B A
ERON vy ANV R/ IR S E RIS Nl RSV PiE NP
S 5 100 7 28 3 A S 43 A 25 40 B DR 3ROk 3 6 A AR Y
HRE.
2.2.1 #mEHH BX WD 758 1% R BE1T 1Y
4 A IR R 22 A S S MR S SRR AR
A 0] 3 4L 0 25 2R BEAT A 5 T A R
FWMAFF ALK (R 2) .3 DI RE 5 Fhigg s
SRR 2 B (8] 3)

3.000
2.500
2.000
& 1.500
1.000
0.500

0000 T agn G AWGE R

Inder
o MEAGAEA W HEREB W #3)C
B3 HREE
Fig.3 Range figure

x2 BESWR
Table 2 Range analysis
sy Hi SEHE) 233 R B
R LR R ek R Pk R K R K
TEH S E A 1.539 1 1.052 1 1.507 1 0.034 1 0.998 2
HETEE B 0. 480 2 0.020 1 0.387 2 0. 048 2 0.973 1
g C 0.509 2 0.008 1 0.225 2 0. 050 1 2.944 2
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F1{H B F KT F1{g B F K- F1{H B F KT F1{H B F K Fi B F K
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Fa F0.05(1.1)=161;F0.01(1.1)=405
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Table 4 Regression analysis
fL#% IX ] /mm A 1 28 X 7] [ 5 5 R FR L R? T v 5% 1
300—500 —2943~—3508 y = —4X10" 72— 0.003 12>—8.419 8x—7 306.5 0. 987 28.584
500—300 —3508~—2905 y = 0.000 32>+ 1.593 8x + 2 386 0.992 17.073
300—>—300 —2 905~2 707
= —0.098 42 — 5.006 4 0.994 14. 867
—300—>300 2 652~—2 943
—300—>—500 2707~3 117 y = —0.001 12>+ 5.752 1o — 8 089.7 0. 965 28. 547
—500—>—300 3 117~2 652 y = —0.000 52+ 2.218 8+ — 2 935.4 0. 990 16. 785

HI 18 4~ & 6 A0 B TE (— 300 mm, 300  KORARMESR(E I WD AL 8% 4% 88 1 28— o #6 24 X
mm) 5 LR R ARG A 2T S BERR 5 AR 3% 22 [ 728 5 28 M0mT sl g 45 2R
(1)) o AH Ho 4t R 4D D 8 U B DR 5 0 5 o 1 R P YR J3E K 8 B

0.003x" +1.593 8x+ 2 386 (300 << & << 500 3R)
—4 X 1072 —0.003 12> — 8. 419 8+ — 7 306.5 (300 << & <C 500 1)
y = —0.098 42— 5. 006 4 (— 300 << & < 300) (D
—0.001 12" +5.752 1+ — 8 089.7 (—500 << x<<—300FD)
—0.000 52 +2.218 8x— 2 935.4 (—500 < x <<— 300 1R)
K ox A sy HAHE , mm, WD {37 %A% B85 WK BE o3 B 0 L B (PR Ll
1 REHITIHEGE D,
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Table 5 Static parameter
EATRER RITBRER S/
% i SALpE /% o ! Wi/ % R B/ %
HiR%E/ % HiRE/ % ( pm e+ mm~1)
300—>500 +15. 457 +0. 226 +15.593 dy/dx 6.234 +1.674
500—300 +15. 457 +0.362 +15.593 dy/dx 6.234 +1.674
300—>—300 +6.189 +0.162 +0. 265 +6.336 —0.098 8. 827 +1.097
—300->300 +6.189 +0.162 +0. 265 +6.336 —0.098 8.827 +1.097
—300——500 +15. 457 +0.226 +15.593 dy/dx 6.234 +1.674

—500—>—300 +15. 457 +0. 362 +15.593 dy/dx 6.234 +1.674
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