$58 5 Hio T B o# &'

2026 46 H Engineering Construction
7oy
i
r B T 808 38 B 9w & R K& 114
% |
) ¥R, IRC, AVA, £ W, 8 &
- (1. R 2 MR BB BT e FRA R IR KU 41020052, HRBAL TR s L 128 —

TAEARAT W K7 4100003, #FE K HARTREAEE I M 411105)

WEAMNEARETEPFIEARBBREXHEELE REPHEMERER A, UM @ X HZE 28 a
BLA BB R HRE, RAAG HH RS HH R G5 AR TR EE DAL AW 7%, 3208 R e 24T
TG, FRXN. BEREF, ERLREERERE ZH 2254 0.55 ~0.65 51 0. 64 ~0. 83, % ¥ 45 4 5L
R BT ER S R ok E T Ty R B A 0.32, FHME 4 0.26, 8 5 T T 0.25,48
T ARG AT E v R N KRR, SR A & TR AR, KR (A B E R LR ) (JTG 5120—2021) 3F
EUMBEARREZ N3 X, BUNFEREEHATHAEEBWE, AXHRERT B XFRHAESES
W5 R RERESE

EBIR AR, TR A BB LR, REEH T, BRARRTE; BHHAB

hES %S U446 SCERARARAD ;A TEHS 1673 —8993(2026)06 — 0001 — 08
doi ; 10. 13402/]. gejs. 2026. 06. 059

Evaluation of damaged girder bridge bearing capacity using
static and dynamic load tests

AO Xing', WANG Chengzhen®, ZHAO Shaojie’, LI Yuan®, BAI Hu’
(1. Hunan Provincial Communications Planning, Survey and Design Institute Co.,Ltd.,Changsha 410200, Hunan , China;
2. China Railway Beijing Engineering Bureau Group Second Engineering Co., Ltd. , Changsha 410000 , Hunan, China;
3. School of Civil Engineering, Xiangtan University, Xiangtan 411105, Hunan , China )

Abstract: To address the insufficient correlation between static and dynamic load test data and the difficulty in quantifying
damage in existing bridge evaluations, a 28-year-old prestressed concrete girder bridge in Hunan Province was
studied. Through field static and dynamic load tests combined with finite element simulation, the bearing capacity of the
bridge was systematically evaluated ,with emphasis on the impact of deck deterioration on structural performance. The results
show that under static load,the deflection calibration coefficients range from 0. 55 to 0. 65 and strain calibration coefficients
from 0. 64 to 0. 83, indicating that the overall stiffness meets design requirements. In dynamic load tests,the maximum vehicle
impact coefficient during jump tests reaches 0.32 (average 0.26) ,both exceeding the design value of 0.25, quantitatively
revealing the significant amplification effect of deck pavement damage on vehicle impact. Following comprehensive analysis
and in accordance with the Specifications for Maintenance of Highway Bridges and Culverts (JTG 5120 —2021) ,the bridge is
classified as Category 3, recommending localized repair of the deck pavement. This study provides a methodological reference
for the bearing capacity evaluation and maintenance decision-making of similar bridges.
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