£3EK HlW N E R Vol.32 No. 11
2015411 H Journal of Highway and Transportation Research and Development Nov. 2015

doi: 10.3969/j. issn. 1002 - 0268. 2015. 11. 014

ABEEEEEFRFEEENT RXWHR

» 1 - 2 = 1 > . |
x| &, KEE, RKEH, x| K
(1. SOEIEHEABRIETI B, JLit 1000815 2. AT A BKERR, BRIT /KK 150040)

WRE: A THR KRB R AR R T IR 5 Z IR A B2, xE & Bl 7 sk A B4 B, 2 ik & A
FRBAFFTBIATRAG >N SRR, IR EMT RO AR ERE, B8R H A AKEMN X E LT =
BERMIRE, oW T HAKENGBF R T E AN TIEP ZANSTREZGORE, FHTREHEINT, KB
PMERALET DHREREENF, $FBETREXBEENETERDNFTA T EPRESGEN Tk, mAESREF D
MBI L RN iR EO F R R UEARR A, LM IET R, W BAFH IR G, TUAESE RN T/ET

KA LA
KR R, WRERE; BAKREN; MNERE; KRE
hE 4SS U446.2 XERARIRED: A XEHES: 1002 -0268 (2015) 11 —0088 — 06

Experimental Study on Deflection Monitoring Scheme of Steep Gradient and High Drop Bridge
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Abstract: In order to study the problem of difficulty in observing and measuring steep gradient bridges,
especially middle-small-scale steep gradient bridges, various monitoring methods from the aspects of
measurement accuracy, measurement speed and measurement range are deeply analyzed and compared, and
the application scope and characteristics of various methods are also pointed out. Through the application of
static force level gage in deflection testing on Heilongjiang Mudanjiang Sanguxian bridge, the causes of
measurement error of static force level gage using 2 installation methods in the measuring process are
analysed , and the error precision analysis is conducted. The data analysis shows that (1) in the monitoring of
middle-small-scale bridge deflections, the connected pipe liquid level deflection measuring method is the most
suitable one among present common methods; (2) compared to transferring point measuring method , external
support measuring method applied in steep gradient middle-small-scale bridges can lower the cost, make data
processing more convenient and achieve a higher accuracy, it can be widely used in the future measurement.
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Fig.1 Schematic diagram of arrangement of static force level gage measuring points (unit: cm)
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Fig.2 Principle of static force level gage

FrRPImGE R 2R 6 m 2, RIGLIELT
A 1o 30 T B 4 s T ORI B R, HL
BRSSP B DAL R N, AR AN E AT AL R 1Y
LA BRI A 1T ELE X BE O, [ R T e
LA o RGBS SE PR B0, 2R A6 AR 5% 16 Al A
JR A S A S 2R T A5 e, M AS ) o7 B 3 7 52
TR e BE 1 5 XA A o T A A S 2 R A [R] — VB
W SR EAC A B AN A 3 TR o

(¢) NI
3 BAKENREME

Fig. 3 Installation position of static force level gage
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Fig.4 Schematic diagram of transferring point installation
method for static force level gage
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Tab.1 Measured data of height differences at different

measuring points (unit: m)

EJZ[E] Hl HZ H3 H4 HS HG H7
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Tab.2 Uncertainty of measuring height differences at

different measuring points
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Tab.3 Monthly average temperature of Mudanjiang in period of 2012-07—2013-06
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Tab.4 Height of each pillar at different measuring points

Rl R 2

LR iiﬁ Eim i 3 #E 4 B 5 #E 6 B 7 i 8
(FM) (45D

EREE/m 0 1 0 1 2 26 3.7 4.1




92 7

SIS 5

F32E

AT 8 Sy B £, BT A R A B SR S
T 8 SCORM e E 22 AL Rl F iR 22 . R S5 WAL
eSS A 8 AR RA R 2E
x5 JREEHESHVEEEE
Tab.5 Initial height differences between each measuring

point and section 8
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Tab. 6 Height differences of each measuring point bearing

relative to reference bearing varying with temperature in

different months (unit: mm)
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