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Relationship between uplift capacity and installation torque of screw
anchor in sand

He Zequn Zhang Xinchun Zhu Ang

(Department of Mechanical Engineering, North China Electric Power University, 071003, Baoding, China)

Abstract: Based on the individual bearing model of screw anchor and according to the relationship between the
uplift capacity and the resisting torque during the installation, a kind of installation torque model is proposed in this
paper. Then the influences of structure parameters for screw anchor and soil parameters on installation torque are
investigated by utilizing this theoretical model. Research results show that when the embedment depth of screw
anchor reaches or exceeds the critical depth, the increase of installation torque will be weakened. The diameter ratio
(D/d) of screw anchor, the size of anchor shaft and the compactness of the sand have a significant effects on the
installation torque. If the size of anchor plate is larger or the sand is denser, the change of installation torque
becomes relatively obvious. And the proportion of resistance torque caused by the anchor plate to the total
resistance torque will increase. Anchor plate resistance torque is between 66% and 88%. The installation torque is
also sensitive to the number of anchor plates. The increment of installation torque is gradually weakened when the
number of anchor plates is greater than 3. The inclination angle of anchor plate has linear effect on the installation
torque.

Keywords: transmission line engineering, screw anchor, uplift capacity, installation torque, sand.

Analysis of magneto-elastic stability of current-carrying
nanoplates with four edges simply supported

Wang Pingl’z’3 Yao Jie'”? Wang Dongxmnl’2

(1 College of Sciences, Yanshan University, 066004, Qinhuangdao, China;
2 Key Laboratory of Mechanical Reliability for Heavy Equipments and Large Structures of Hebei Province, 066004, Qinhuangdao, China;

3 The State Key Laboratory of Nonlinear Continuum Mechanics (LNM), 100080, Beijing, China)

Abstract: Under electromagnetic and mechanical loads, the magneto-elastic stability of a current-carrying
nano-plate with four sides simply supported is studied. Firstly, combining the nonlocal theory and the
magneto-elastic theory of plates and shells, the magneto-elastic dynamic equations of nanoscale plate which
considered the scale effects are derived, and the magneto-elastic dynamic stability equation of the current-carrying
nano-plate under electromagnetic and mechanical loads are obtained. Then applying Galerkin's principle, the
stability equation is expressed as the standard form of special function Mathieu equation. According to the
eigenvalues relation of the coefficients in Mathieu equation, the minimum critical instable state of magneto-elastic
stability problem is determined. Finally, the relationship between critical current density and related parameters of
nano-plate is obtained through numerical simulation. The results show that the stability of nanoplates is affected by
magnetic induction intensity, plate length and thickness, applied mechanical loads and small scale parameters.
When the small scale parameter is 1nm, the stability of the nanoplate varies sharply with the change of magnetic
induction intensity, plate length in the range of 200nm~450nm and plate thickness in the range of Inm~10nm.
Changing the magnetic induction intensity, plate length and plate thickness in this sensitive range can effectively
improve the stability of nanoplates.

Keywords: nano-plate, scale effect, magneto-elasticity, stability, Mathieu equation.



