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Analysis of the influence of open-cut undercrossing of a national highway
in Hangzhou on the existing municipal viaduct piers
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Abstract: To investigate the influence of open-cut undercrossing of national highway 235 on the main bridge piers of
Liuxiang Road west extension interchange, this work employed a combination of field monitoring and finite element
simulation. Based on the supporting project, the three-dimensional computational model for both stratum and structure
established using Plaxis 3D numerical analysis software, incorporated the HSS constitutive model to simulate the soil
behavior. The entire process of open-cut tunnel construction in the undercrossing section was simulated. This analysis delved
into the influence of the open-cut tunnel section of national highway 235 on the deformation and stress of piers on both sides
of the main bridge of Liuxiang Road west extension interchange. Throughout the excavation of the foundation pit in the
tunnel section, the finite calculation results for the horizontal displacement of the bracing structure closely aligned with the
measured results, validating the calculation model. This affirmed the efficacy of the HSS constitutive model in simulating the
open-cut construction of the undercrossing section. Finite element calculations revealed that, over the entire construction
process of the open-cut construction and tunnel construction of the national highway 235 tunnel section, the viaduct piers on
both sides experienced a certain degree of impact. The maximum horizontal and vertical displacements of the main bridge
pier conformed to the deformation control requirements, ensuring the structural integrity and safety.
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Fig. 2 Undercrossing section node plane diagram
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Fig. 3 Undercrossing section node facade diagram
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Fig.5 Open-cut section bracing structure plan diagram
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Table 1 Parameter table of HSS soil constitutive model

+E y(kN/m®) EX/MPa EX/MPa  Ef/MPa  c/kPa  ¢/(9 D9  GolMPa  po7 m
O1 24+ 17.5 3.00 3.00 12.00 2.0 26.0 0 2400 0.2x10% 0.5
@R L 19.5 9.84 9.84 68.88 10.0 29.0 0 137.76  0.2x10° 0.8
@it L 171 2.10 2.10 18.90 3.0 24.0 0 37.80 0.2x10% 0.8
O R L 19.5 8.71 8.71 60.97 9.0 28.0 0 121.94 0.2x10% 0.8
OB R F L 19.1 6.03 6.03 42.21 7.0 26.0 0 84.42 0.2x10% 0.8
@s [ B3 21.0 18.00 18.00 54.00 2.0 33.0 3 — — 0.5
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Table 2 Parameter table of plate element model

GERIAFR R p(KN/m3) SRR E/GPa A0 /m
©900@1 050
26.0 30.0 0.72
B FLEEENE
T AR AR T 785 210.0 0.20

R3 BMARBIRASHR

Table 3 Parameter table of embedded beam element

SERLFR BEAA/m HE p/(KN/m3) 3 AR E E/GPa
MR GEAE 2 1.8 26.0 30.0
SEAEE 0.9 26.0 30.0
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Table 4 Summary table of pier and pile foundation displacement under main working conditions

GEE7aESY ) Mg KA 2 /mm Wit S i KA Imm
FETH it SR A - TP G v = - [ vk = 2R 1071 G v - P G v = 3 1 1V

i L5 — TE S A% 0.326 0.080 -0.233 0.438 0.288 -0.223
THEZ il % 0.850 0.270 -0.019 0.847 0.253 -0.021/0.042
PIREY A 0.927 0.437 -0.017/0.072 1.316 0.446 -0.026/0.167
FEEHUR 1.056 0.622 -0.030/0.118 1.856 0.601 —0.049/0.247
YRR EE =18 3 % 1.132 0.562 —0.081/0.165 1.638 0.502 —0.043/0.174
PRBREE il 3 1.541 0.587 -0.069/0.112 1.750 0.492 —0.040/0.139
PR —TE 3% 1.828 0.657 —0.140/0.005 1.836 0.528 -0.107/0.067

A3+ 3.061 0.883 -0.330 2.040 0.573 —0.462
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