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Abstract; Under the background of Heritage Impact Assessment project in the region of Humen Fort related areas,
the whole process performance-based analysis integrated with measurements and anti-vibration measures for the vibration
safety of ancient structures in road planning stage was carried out. The vibration of the related soil layers and ancient
structure under heavy vehicles excitation was measured, and the key technical parameters of a finite element model
(FEM) including“ vehicle, road structure, related site’s soil layers and ancient structure” were calibrated according to
the measurement results. And then, the influences of the vehicle axle load, vehicle speed, multi-vehicle effect and
isolation trench dimensions were analysed by using the calibrated FEM, and the vibration response of ancient structure was
obtained. The performance-based indexes were accepted to evaluate the vibration safety of ancient structure, and the
reasonable anti-vibration measures were proposed according to the finite element analysis results. The measurement and
analysis show that, the proposed whole process performance-based analysis combined with corresponding measurements
can be used for transportation planning and relics conservation. The vibration safety of ancient structure can be guaranteed

when it is spaced 50m apart from the road.
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Fig. 1 Positional relationship of island road and heritage
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Tab. 2 Peak test statistics of highway near the ground
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Tab. 3 Speed comparison of finite element analysis with field measurement
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Tab. 4 Attenuation coefficient

contrast when changing the speed

-~ i B 161 T ]

(km-h™") 5 5, s 5, 5 5,
40 0.598 0.258 0.597 0.945 1.146 0.724
60 0.477 0.191 0.328 0.495 0.489 0.278
80 0.386 0.122 0.191 0.162 0.309 0.156

TE 28, S8 pr Bk P 5 B LU 56, M0 5 5 Bk UL
RS BEFEMEEHIRAEERNNHARY

Tab. 5 Vault maximum speed and dynamic

magnification coefficientwhen changing the speed
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Fig. 5 The vibration response when changing the speed
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Fig. 6 Vibration response when changing vehicle weight

WA SRR RE (35 m) KM 5 40 (85 m) ik 5
ML 6. 13 6 B, U 4o H =7 [ R AL
PEABA I, TN 5 1,10 t,55 v IS s S AR iR gl o 12 5
W8 51% ~68% 51% ~68% 51% ~ 67% ;4 &5 P 5k
JE 520 50% ~85% 54% ~80% 60% ~85% . LityH
DB i ke T bk B T D A AR 0. 35, B 65 %% PRIk 5 M
AL BE TR AR 0. 2, B 80% Y ZEUK o

R6 METEEMTBRHEXILE
Tab. 6 Attenuation coefficient

contrast when changingvehicle weight
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Tab.7 Vault maximum speed and dynamic magnification

coefficientwhen changing vehicle weight
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