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Numerical Simulation for Pullout Behavior of
Inclined Steel Fiber in Cement— Based Materials

Bi Jihong''*, Zhang Jinbo', Zhao Yun', Wang Zhaoyao', Li Caiqgiang'

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Coast Civil Structure Safety of China Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract;: Adding steel fibers to cement-based materials can significantly improve its tensile toughness and
residual tensile strength. Investigating the pullout mechanism of the single steel fiber is a prerequisite for stud-
ying the mechanical properties of fiber reinforced cement-based composites and structural components. In this
paper, the numerical simulation method was adopted. Firstly, the two-dimensional finite element model of the
steel fiber (inclination angle 0°) in the cement-based material was established, and the fiber pullout behavior
was simulated. Also, considering the matrix spalling and snubbing effect, the finite element models of the in-
clined steel fibers were established. The accuracy of the above models was verified by comparing the simulated
results with the existing single fiber pullout test data. Furthermore, the effect of the inclined angle on the fiber
pullout behavior was studied. The results show that the peak pullout load reaches the largest value when the fi-
ber inclination angle is between 25° and 30°.

Key words: fiber pullout; numerical simulation; matrix spalling; snubbing effect; inclined angle
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Influence Rules of Width— Height Ratios on Aerodynamic
Force Characteristics and Flow Field Mechanisms of Flat Box Girder

Fan Jiahao', Liu Huijie', Jiang Huimin', Liu Xiaobing"*’, Yang Qun'*”’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;

2. Innovation Center for Wind Engineering and Wind Energy Technology of Hebei Province, Shijiazhuang 050043, China;
3. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In order to study the influence of width-height ratios on aerodynamic force characteristics
and flow field mechanism of flat box girder, the numerical simulation of four flat box girder with differ-
ent width-height ratios was carried out at seven wind attack angles, and the three-component force coef-
ficient, wind pressure coefficient and time-average flow diagram of flat box girder were obtained with
the preliminary design of a cross-sea bridge as the research background. The results show that the drag
coefficient of flat box girder is significantly affected by width-height ratios than lift coefficient and torque
coefficient. With the increase of width-height ratios, the flat box girder will suffer less resistance, but
more lift force and torque. The positions of vortices formed by flat box girders with different width-
height ratios are basically the same, but their sizes and intensities are different, which directly lead to
the changes of aerodynamic forces on flat box girders.

Key words: streamlined box girder; width-height ratio; wind attack angle; three-component force

coefficient; wind pressure coefficient; time-mean flow diagram



