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Experimental Study on Bearing Capacity of High-pier and Large-span
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Abstract; Taking a high-pier and large-span asymmetric continuous rigid frame bridge as engineering
background, the bearing capacity of the bridge is evaluated by comparing the measured results with the
finite element calculation results through static and dynamic load tests. The results show that under static
load test conditions, the stress calibration coefficient of the girder body is between 0. 44 and 0. 89, which
indicates that the overall strength of the bridge span structure is good; The deflection calibration
coefficient is between 0.42 and 0. 87, which indicates that the overall stiffness of the bridge span
structure is good. After unloading, the relative residual stress and deformation do not exceed 20% of the
specifications, indicating that the girder body is basically in elastic working state. Under the conditions of
dynamic load test, the impact factor of A—A section measured in barrier-free driving test ranges from
0.041 to 0. 049, the real impact factor of B—B section ranges from 0. 031 to 0. 050, and the impact
factor of C—C section ranges from 0. 042 to 0. 044. The impact factors of A—A and C—C sections are
less than the design value. It shows that the structure will not produce too much impact under the normal
driving state of the design load, and the impact factor of B—B section is close to the design value. In the
future bridge operation, the observation and maintenance of B—B section of the bridge should be

strengthened. The measured natural frequency of the bridge structure is greater than the theoretical
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calculated value, and the measured damping ratio of the bridge is in the normal range. The bearing

capacity of the bridge meets the design (highway- I class) bearing requirements.

Keywords ; bridges ; rigid frame bridges ; high piers ; large span ; bearing capacity ; impact factor ; self-excited

characteristics ; testing
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Fig.1 The facade and superstructure section

of the bridge( unit:cm)
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Fig.3 Control section for stress test( unit: cm)
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Fig.4 Layout of stress measuring points

BRI A 5a,5b R, e TE T —1
I—o,m—m,N—IV,V—V VIV, I—VI #;
T 25 AT A AR S 1 A0S, Gn &l Se iR, 7 A B
T 14 AT, SR LT K HEAGIR
2.3 gy R T SRR

i G 45 ) e X 0 AR A S 1) B ey 3 4
G, Fetng 28 A5 A5 IR ), 7 far 480 R R A A
U AR R ECR R, S o
K6 i,

FEAEAS 4 T A 1A 4 90 AT L 2R D 2 %) Jn 2%
R, AR IR R S 5 IR T, gk 1
I, i % R B M 0.95 ~ 1. 04, ik & By
H10.95~1.05 AYZER , AS[R] T80 43 550 A 4n - Y
25 OTH 1, A—A fNZRET A—A BT I A5 04 10 7
AT —1, T—2 R HE R ; @ T4 2, B—B 4k
ik B—B A A5 A 0 A T —2, I— I 4% i 4 32
JE @ T M 3,C—C gk C—C i & R
I—1I0, IT— I B @ T2 4, D—D fin 4t
D—D FRIE I 5 f R H FIN—IV, V—V #1152

/J\;%lﬂz 39175 , KER
350 I |
o Il i L®
®© ®
@ ®
a BROKIEZ A58 BE Pk A
}Jﬁ% 36 800 P
8950
730
AVl VI .
oV [[vv ﬂw ﬂ L ®
© @
©) ®
b B R 5 R AR
JEm P
= 1300 —
o 800 .
L{ y S
c BRBEP A B

Bs5 HENKSEERUSHE (A cm)
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Fig.7 Deflection test results (the deflection is

positive downward and negative upward )
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