RRHBEEXLENARLDERS A A
EwBRAERZUAMAE

x) e g et

*1**

gESE EMRE

(L. FIGF R 7 3080 TR TS oy, 201804, 135 2. PRI A K242 51 3 J) [H 5 5002, 610031, i ;
3. HERRETE SCTBAL AR VA IR R, 430060, BRI/ 5 —A1E# , BLBIRE)

W OE BB KR T SR 0 R 3 B4 R N A
R RME RN ETRER B EREHATK N NN, HF
RARAE F T R E R E £ AR R 0 AT AR, R R4
PR EBEEREESEREMEE, PEREW . RA R
A EEAQAH WA E A TR THAPNA LR E X
WERREZNMEZTE LA, BRHAETEA—EEIAH
WA R R AR TREZMEE, TNERAETEREZS
SEHLEMREREAFLGLEUXF  XARN_FENER
2| Y AR R B

KPR REMFA; Sl WAL, REREZ; BrR
B EmA kR E

hE4SES U4d1*.5;0237

DOI;10. 16037/j. 1007 — 869x. 2022. 03. 001

Field Measurement Research of Surface Tem-
perature Distribution and Vertical Deflection
of Low-speed Maglev Track Steel Box Girder

LIU Mingbo, YE Feng, ZENG Guofeng, GONG
Junhu

Abstract Certain section of steel box girder at Shanghai Lin-
gang low-speed maglev experiment base is taken as research
subjective, and long-term monitoring is conducted on the sur-
face temperature and vertical deflection of steel box girder sur-
face. The probability distribution characteristics of temperature
difference between steel box girder top and bottom surfaces and
the equivalent linear temperature difference of the steel box
girder derived from the deflection are investigated. Analysis re-
sults show that the weighted probability model of the Weibull
and Normal distributions can be used to describe the probability
density distribution of the positive and negative temperature
differences. The standard value of steel box girder vertical sur-

face temperature difference with certain recurrence interval is

determined accordingly. The measured vertical surface temper-
ature difference and the equivalent linear temperature difference
generally fits linear relationship, and the coefficient is obtained
by least squares fitting.
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Fig.1 Steel box girder structure of Shanghai Lingang Low-
speed Maglev Line
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Fig.2 Diagram of steel box girder measurement points

arrangement
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Fig.3  Time history curve of steel box girder vertical surface

temperature difference with typical samples
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Tab.1 Extreme values of each monitoring section surface
temperature difference sample
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Fig.4 Fitting results comparison between surface positive and negative temperature difference
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Tab.2 Estimation of positive temperature difference

fitting parameters

WEZERFA 7 o B Y2 a B>
AT, , 0.568 2.531 1.352 0.432 7.366 5.605
AT, , 0.399 2.915 1.316 0.601 8.031 6.010
ATy, 0.377 2.464 1.257 0.623 7.083 5.126
AT, 0.330 2.497 1.226 0.670 6.306 4.687

a,p

*3 HEBEMESSHEITE
Tab.3 Estimation of negative temperature difference

fitting parameters

WELEHA  p Ay M P2 Ay M2

AT, 0.468 1.069 2.354 0.532 1.92 1.627
AT, , 0.61 1.584 1.415 0.39 0.589 0.397
AT; , 0.384 0.541 2.362 0.616 1.074 1.028
AT, , 0.469 0.763 2.481 0.531 1.699 1.309

W, A SOl PRy b R WD 2 o8 107 A 65 o) SR AT A L 972
TR 2 FEAR MR e T AR, Y LA 530 R 3 25 A e
ERY R AR/ ME . HAER A R BT Ry -

F(ATz,p) = 'YlFW’(ATz,p) + 'YzFN(ATz,p) (3)

F( ATz,n) = plFW(ATZ,n) +P2FN(AT2,") (4)
K

F(AT,,) \F(AT, ,)—7r 5 Wi 2 #1E 6
it 2 7 i AR AR 0 R AL

Fy (AT, ), Fy (AT, )—5 %l 9 78 & 2
AT, , (AT, , BB IR BEZR 704 bR ER

Fy (AT, ,) . Fy (AT,,)
AT, , AT, , 19 IE A 5310 pRAR

Z WM S A BT AR A AR DGR E , R B AT
50 AR Y (R = 50) i I B2 2 ¢ AE(ELAE A b R AL,
VECEHE B RAE A 1S min/ P, 1 d (YR 4R
THCR 96 IR HU1 4F2 365 d, ik n =35 040, #itk
FITHEA B AR T 1 1 IR 22 AR 29.2 C,
B 25 PRIl - 10.2 T,

3 EPEKMEEESXNEENKXRDNT

R TR ) 1) R THI 3 JEE 2 1) 2 R i IR Ky
H IR s/ N | i A B 2 R AU R Y 2 0
A L3 A 00 03 1) e DR Tk R B R 1 1
JERCHE A HLRIREAS &L S BR
4.

5
o3 ) N AR R

FHRMREZE/C

e B /h
KIS URUAREAST 188 i) B JBE P 149 3 Tl B2 2 s i

Fig.5 Typical samples monitoring data of vertical deflection

and average surface temperature difference
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Fig. 6 Scattered distribution and fitted curve of the

measured data
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Tab.4 Standard value of temperature difference and

estimated deflection value
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