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Fig. 1 Model of building with internal partitioning,

openings and background porosity
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Fig. 2 Time-history and amplitude-frequency
characteristics of internal pressure coefficients for
building without background porosity
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Fig.3 RMS and gain functions(or admittance functions) of internal pressure coefficients for building without background porosity
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Study on the responses of wind-induced internal pressure for building with

internal partitioning and openings when considering background porosity

YU Xian-feng, GU Ming, QUAN Yong, FAN You-chuan

(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract;: The wind-induced pressure inside buildings has a profound effect on building safety, it can’t be
ignored in the wind-resistant design. Base on some reasonable assumptions, the governing equations of inter-
nal pressures for building with internal partitioning and openings are derived by the application of the un-
steady form of Bernoulli equation, law of mass conservation and adiabatic law, when its background porosity
is considered. Influence of the background porosity to internal pressure responses are analyzed from numeri-
cal method. The studies results show that wind-induced internal pressure responses of building with internal
partitioning and openings can be predicted and analyzed by the governing equations derived in this paper; the
internal pressure response in the compartment without an external opening is much higher than that for the
other compartment when there is no background porosity; the internal pressures responses in both the com-
partments are suppressed because of the additional damp of background porosity. All the study achievements
can have theoretical and practical values on internal pressure of structures.

Key words: building with internal partitioning and openings; internal pressure; background porosity;

additional damp; governing equations



