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Tab.1 Shear test results of the rock joint
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(joint) (shear area)/cm’ c/kPa 9/0)
320 27 35
K 286 28 40

(with interlayer)
315 30 37
) 271 32 44
ERIR 304 29 41
(without interlayer)
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Tab.2 Back analysis schema and results of
joint shear strength

Y 172 1(joint1) 172 2(joint 2)
(number) c/kPa o/(") c/kPa ol(*)
1 20 36 0 0 0.92
2 20 36 5 5 0.94
3 20 40 0 0 1.00
4 20 40 5 5 1.04
5 30 40 0 0 1.09
6 30 40 5 5 1.15
7 40 40 0 0 1.18
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Fig4 Failure mode of the slope
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the finite element analysis. This result can provide a reference for the revision of the standard formula of this kind
of section. An appropriate section form, S4, is proposed, according to the production requirement and the analysis
of the results.

Keywords: cold-formed multi-roll lipped channel column, Direct Strength Method, Finite Strip Method,

distortional buckling.

The CFD based research of the parameters impact for aerostatic
coefficients of tall-piered long-spaned girder bridge

An Lipeng Li Dejian  Wang Yuanli  Yuan Peng

(School of Civil Engineering, Central South University , 410075 ,Changsha, China)
Abstract: Based on computational fluid dynamics(CFD) method, the wind field of continuous rigid frame bridge
under different conditions is numerically simulated. The effects of attack angle, beam height and section across
slop to tri-component force coefficients (resistance coefficient, lift coefficient and torque coefficient) were studied
by this model, and the distributions of pressure and velocity are also analyzed. The results show the three
parameters above have great influence on the tri-component force coefficients, while their focuses are different.
Beam height mainly affects resistance coefficient, whose change amplitude is 0.494. Attack angle mainly affects
lift coefficient, whose change amplitude is 0.382. Across slop mainly affects torque coefficient, the change
amplitude of which is 0.17. The tri-component force coefficients are sensitive to the shape and size of the section.
When the section of the beam faces the wind in the left or the right, the difference of resistance coefficient is
between 0.04 and 0.21, the difference of lift coefficient is between 0.009 and 0.2, and the difference of torque
coefficient is between 0 and 0.07. The lager the beam height the blunter the section and the more complex the

distribution of flow field around.

Keywords: computational fluid dynamics, box girder, static tri-component force coefficients, parameters impact.

Stability analysis and disaster prevention of highway rock slope with
two main joints

Du Guangqin1 Lu Zhiqiang1 Tang Hud®

(1 National Engineering Laboratory for Surface Transportation Meterological Hazard Prevention Technology , Broadvision Engineering Consultants,
650011,Kunming,China; 2 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of

Sciences, 430071,Wuhan, China)
Abstract: The stability of jointed rock slope depends largely on the shear strength and its distribution form of the
joints, there exist several problems such as shear strength selection and analysis methods for rock slope stability.
Improper evaluation of jointed rock slope stability or control measures often result in landslide disasters. In this

paper, a jointed rock slope stability of road is analyzed, and the sliding mechanism of the two joints controlled



No.1 CHINESE JOURNAL OF APPLIED MECHANICS XV

rock slope is studied using the finite element method. Reasonable shear strength parameters of rock joints are
presented through the joints shear test and slope stability back-analysis. Blasting working of the slope is studied by
the weakening of joint shear strength. The results show that shallow slide will occur within a shallow depth, a
comprehensive prevention and control measure based on prestressed cable is recommended to stabilize the slope.

Keywords: joints, rock slope, stability, joint shear strength reduction, prevention and control measures.

Vibration fatigue life prediction of blades based on
weighted-strain factors

Fan Junling'  Chen Li* Chang Wenkui' Dong Dengke'  Guo Xinlin*

(1 AVIC Aircraft Strength Research Institute,710065, Xi'an, China;

2 State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,116024, Dalian, China)

Abstract: A nonlinear fatigue damage accumulation model for life predictions of low-cycle and high-cycle fatigue
regimes is derived based on the cyclic stress-strain equation and the strain-life equation. The weighted elastic and
plastic strain factors are introduced in the model to modify the fatigue strength exponent and the fatigue ductility
exponent, so that the effects of the elastic and plastic strains on fatigue damage accumulation rate are taken into
account. And then, the created model is applied to predict fatigue lives of the aero-engine compressor blades.
Comparisons between the results of the present model and those of experiments, the Basquin equation and the
modified Basquin equation are analyzed. The results show that the errors of predicted fatigue lives by the three
models are less than 30% under lower stress levels (<<X700MPa), but if the stress level is higher than 770MPa, the
predicted fatigue lives by the present model are, respectively, 89.14% and 22.73%, better than the results
determined by the Basquin equation and the modified Basquin equation.

Keywords: Basquin equation, weighted-strain factor, fatigue life prediction, aero-engine, compressor blade.

Analysis of the structure deteriorating of RC bridges under
high-speed train run vibrations based on RTLCA

Cui Tiejun*®  Ma Yundong®

(1 College of Safety Science and Engineering, Liaoning Technical University, 123000, Fuxin, China;
2 Key Laboratory of Mine Thermodynamic Disasters and Control of Ministry of Education, 123000, Fuxin, China;

3 Tunnel & Underground Structure Engineering Center of Liaoning , Dalian Jiaotong University, 116028, Dalian, China)
Abstract: In order to investigate the influence of the vibration produced by running high-speed trains on the
structural reliability degradation of reinforced concrete bridge, to analyze the age, availability, and probability of
ultimate failure of the bridge, the Renewal Theory-based Life-cycle Analysis is adopted to simulate the bridge
structural reliability degradation process. In the simulation of the deteriorating process the bridge is considered to

be maintainable and deteriorating is assumed to be produced by vibration only from the running trains. The results



