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Study on Influence of the Cohesion in Fracture Process
Zone Cohesion Distribution on the Stiffness and Natural

Vibration Frequency of Simply Supported Beam

Xie Yuanheng. Duan Shujin, Hou Yongkang, An Ruimei

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract: To solve the uniformly distributed load problem of simply supported beam with an
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The Effect of Buildings and Air Path on City Ventilation
Tian Kaiqiang', Lu Zhaoliang', Liu Qingkuan® ’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Structural Health Monitoring and Control Institute. Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Hebei Province Key Lab of Structural Health Monitoring and Control, Shijiazhuang 050043, China)

Abstract; Haze has gradually become one of the most concerned problems in recent years, and has
seriously plague the normal work and life of people in northern China. In order to solve haze problem
and improve city ventilation, buildings height control and air path construction have been reported as so-
lutions besides carbon emission reduction, while their effects are worth studying. By use of the load
code for the design of building structures, wind velocity distribution in different height under different
terrain roughness was analyzed. The wind velocity in country and city were compared, and the effect of
city buildings on reduction degree of wind velocity was analyzed. Moreover, the effect of air path was
discussed. Results show that either reducing the height of urban buildings or opening up urban air
ducts, the effect on increasing wind speed near the ground is very limited.

Key words: city building;air path;city ventilation;load code for the design of building structures
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edge-crack and the fracture process zone, the stress functions of four kinds of basic problems are cho-
sen, including the infinite plate with symmetrical edge cracks under bending moment and tensile stres-
ses, the simply supported beam under the uniform load, the semtinfinite plate under distributed shear
stresses, and the infinite plate under distributed shear stresses tensile stress. Based on the Duan and
Nakagawa's model, a group of analytic solutions of a simply supported beam with the fracture process
zone is yielded through mathematical analysis and point selection method. The obtained tensile strain
softening curves and natural vibration frequencies of the simply supported beam are compared with the
different cohesive distribution with water pressure type, constant type, and the assumed weight function
being linear in fracture process zone. The tensile strain softening curve of the water pressure distribu-
tion is similar to the one under the linear weight function. The frequency of non-cracked simply suppor-
ted beam is the biggest; the cohesion constant type is the second; and the water pressure type of cohe-
sive and the one under the linear weight function are the lowest.

Key words: simply supported beam; fracture process zone; stress function; tensile strain softening

curve;natural vibration characteristics



