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Research on Risk of Bridge Static Load Test Based
on Probability Analysis

Liang Qianxue

(Guangxi Transportation Science and Technology Group Co., Ltd.,Nanning 530007, China)

Abstract: In order to assess potential risks bridge static test, the equation which adopts the reliability theory that
based on probability analysis was deduced to calculate the failure risk of the bridge and the static load test of
single beam. The allowable reliability index of the static load test and the risk evaluation method which can be
used for the static load test of new bridges, old bridges, elevated bridges and precast beams is proposed, as is il-
lustrated with examples. This method is used to calculate the allowable values of the attenuation coefficient of
resistance and the lifting coefficient of basic members, and to define the bridge range that should be evaluated
by test. The effects of various influencing factors on the test reliability index were analyzed, and the structural
reliability was compared when different test control load value methods were adopted. The results showed that
the test reliability index of new bridge was directly proportional to the ratio of dead to live .dead (constructed) to
dead (unconstructed). The former was the main factor, and the latter only affected when the ratio of dead to live
was not more than 0.5. The decrease of resistance and the increase of vehicle load effect make the test reliability
index decrease. When the resistance decreases by 30%, the average decrease of test reliability index is 1.4~2.3,
and when the vehicle load effect increases by 50%, the average decrease of test reliability index is 0.7~1.1.
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Tab.1 Changes in the reliability index of components with different load effect ratio of dead to live

Force—bearing type P
0.10 0.25 0.50 1.00 1.50 2.50
Bo 4.06 422 4.42 4.65 4.79 4.94
Flexural B 4.21 4.35 4.52 4.72 4.84 4.97
AB 0.16 0.13 0.10 0.07 0.05 0.03
Bo 4.41 4.50 4.60 4.73 4.80 4.88
Shear Bi 4.48 4.55 4.64 4.75 4.82 4.89
AB 0.07 0.05 0.04 0.03 0.02 0.01
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Fig.3 Relation curve between the load effect ratio of resistance attenuation and the test reliability index
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Tab.2 The reliability index of included and not included vy, for new bridges static load test

Not included y,,p

Included yq,p

Force—bearing type

0.10 025 050 1.00 150 250 010 025 050 1.00 1.50 250
Axially loaded 458 473 492 513 526 540 437 426 414 398 388 3.78
Axial tensile 408 426 447 473 487 504 383 371 357 338 327 3.5
Flexural 406 422 442 465 479 494 382 371 357 339 329 317
Large eccentric compression 405 421 440 463 477 491 382 371 357 340 330 3.18
Shear 441 450 460 473 480 488 428 421 413 402 39 3.89
x3 BERREHULRBITRANRBEH
Tab.3 Allowable value of coefficient of resistance attenuation of static load test for old bridges
p
Force—bearing type

0.10 0.25 0.50 1.00 1.50 2.50

Axially loaded 0.942 0.920 0.895 0.866 0.850 0.832

Axial tensile 0.950 0.928 0.902 0.873 0.856 0.839

Flexural 0.950 0.928 0.903 0.874 0.857 0.840

Large eccentric compression 0.950 0.928 0.903 0.874 0.858 0.840

Shear 0.948 0.927 0.903 0.875 0.859 0.842
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Tab.4 Allowable value of coefficient of load-lifting of elevated bridges static load test

Force—bearing type ’
0.10 0.25 0.50 1.00 1.50 2.50
Axially loaded 1.701 1.448 1.361 1.315 1.298 1.284
Axial tensile 1.601 1.402 1.333 1.296 1.283 1.271
Flexural 1.596 1.399 1.330 1.294 1.280 1.269
Large eccentric compression 1.597 1.398 1.330 1.293 1.280 1.268

4 RIS EVP AT AR AR [ BT AR BRI AR R
BEH o). MEATH, [o,]Ff p 3 KT N KT
N AN [F)3 E RGN LY p, 25 A E Y [, 1823 . Tk
65 47 o) 407 0N, A T S IR B i e T R AR
mHR R, SR FE TR R (o)1
1.25~1.60, 783595 KU PEAL B, T 2 Bt A e
WABHIWE G /N T AV R B AW Lt
FEH TR, TR PR 5 AT SEHR bR E A
SR VEE AT T I INE, DR B AR P2 4

6 HEBl

AR T SR S8 A 2R A SR A8 56 KU RS DAl
DA BT | IEATR R AT 32 v (4 R O % 25 SRk
AT 5307, 36 UE 5 117 34 0 8 1) — B0k

BTN B TN T IR R SRR R, B 3
F AR B ALES AR 45 20 m, AF B TE 8 m, i
$i 7 m, B REGE 0.5 m, B EE YA AT
P, BT BHE 124, MG R I 45 5 4% Sk
[25], 7545 B0 ) R R B @r=2,(1-¢,)=0.92(Z,
L. 43 0k 7k 2R BE T K B R 8O R AR 1 B AL R

B, PR TERL A%, P amRE s K1
G AT BB EOE 7, R AT R A g 4R
il R A T G 300 BRI b g 4 ) i 4%
T Y 7 R B KRR L 2 T B P A8 A A
Sc,=1 988 kN-m; % &b iy REUS , 23 1T A2
1 G B R A BB AR S, 735104 1 010 kN-m
A1 346 kN-m, THTEZ I p 43904 0.51 F1 0.68,
PEE R BN @,=1.333 5 e 8 1t AT A7 1 F 55 AR I B g
PRUEMH Ri=4 527 kN -m, B 8 R 2 =1, i 5o i 45
A IR T3S AR RO Si=S =1 346 kN -m, BHALAS &
LA R, RN S RGN Sq 43 ) i AT 4
I3 RS oA AR T AL 534,

A3 TSR ) A% B0 ) R 58 T SE AR bR B IR S
RV SR bR [B]=3.7 Lt A, WAL 58 KBS, 158
GERME S P, hEi R Q© 55 5 il A7 4
THA G 0022 85 ) (i 90 T 5 R OR R R ) Bt
J1F BEX I 2 4 5 W N, N LT ) R R
JEE (0 HE B I 5 B v /DN 5 A2 W 2 19 R A 48 000
TEN 7 i B AR W 2 2 28 e a2 XU 26 v,
HEAT 53 AT VPAG

£S5 BUALBRRITMEER

Tab.5 Risk assessment results of static load test

Grade Il vehicle load

Grade [ vehicle load

Item
B =[] B =[]
Control load not included vy, 4.42 Yes 3.79 Yes
@r=1.0
Control load included vy, 3.67 No 2.89 No
Control load not included 1y, 3.86 Yes 3.23 No
0:=0.92
Control load included vy, 3.11 No 2.33 No
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