55 46 455 31 (DT ST A S DY S 14 Vol.46 No.3
20264F 6 J Journal of Disaster Prevention and Mitigation Engineering Jun. 2026

DOT:10.13409/j.cnki.jdpme.20250919002

H F midas NFX B Bl 45 8 £ CFD & 3%
xBh, mB, 7 R

CHII K 2 30 TR 2 B, L AR W, 252000)

WE:DBREEXIDIREXFHRBEARARLT L ETRAESFTEAGBELT, BT EMNF R XK
Y M T AR = AR . 35 A midas NFX S AF, R A SST k- w b w8 3547 CFD B4R S A TR T2 47, BT R
2 RN @ R B R R R 2 sk e TR AL 3 R R R ik B AR TR S R AR iR K, A R R
BARILRGHZE s @R BTk ZI TG A F R @ B RS RAIKE R AR R BRRK
{245 1.312 mm, % 5~ B A B2 4 R 538w it RO R R A S 4E 4 0.339, % @ 4 —0.199, B Rag kB 2 K H
0.538; 4 BAE SN KM ZHMEM K AKH R IAA R Tl , P HHEARA IR, LERB TR ZEE X
Bo FFRRRAREBN T RARF AR TEARE, LA ENFEAYRBEERARYFARET AELE,
KEEWR: AR/ CEFD M Mfrak; gk

hES%ES: TU32.1 CERARIRAD: A T EHS: 1672-2132(2026)03-0521-09

Research on CFD Numerical Simulation of Liaocheng Iron Tower
Based on Midas NFX

GUAN Xiulong, YUAN Liqun, YAN Hao
(School of Architectural Engineering, Liaocheng University, Liaocheng 252000, China)

Abstract: Taking the Longxing Temple Iron Tower in Liaocheng, a nationally protected cultural rel-
ic, as the research object, a three-dimensional model of the iron tower was established on the basis of
field measurements in view of the potential hazard of wind loads to ancient buildings. Using the midas
NFX software and the SST 4w turbulence model, CFD numerical simulations and finite element anal-
yses were carried out. The results showed that the wind speed on the windward side increased with
height, whereas that on the leeward side first decreased and then increased, with the peak value occur-
ring at the tower tip. A low-wind-speed zone formed because of the obstruction of the iron tower, and
the gradient attenuation reflected the wind-shadow effect. The pressure on the windward side first in-
creased and then decreased from bottom to top, whereas a low-pressure zone formed on the leeward
side because of vortices, which was consistent with the Bernoulli principle. The maximum displace-
ment at the tower tip was 1.312 mm, and the displacement increased significantly above the sixth sto-
ry. The mean shape coefficient was 0.339 on the windward side, —0.199 on the leeward side, and
0.538 for the tower frame. The modal frequency of the iron tower increased with modal order; the low-
order modes showed overall bending, whereas the medium- and high-order modes showed mid-height

buckling, and the iron tower exhibited a nonlinear response to environmental excitation. The results
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provide a theoretical basis for the wind-resistant protection of the Liaocheng Iron Tower and a useful

reference for wind-load protection of similar ancient buildings.

Keywords: finite element analysis; CFD analysis; wind load; iron tower
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Fig.1 Liaocheng Iron Tower
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Table 1 Summary of interstory displacements
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Table 2 Statistics of shape coefficients
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Table 3 Eigenvalue analysis results
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