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Kriging method-based creep model for anchor-soil interface
considering grouting pressure

1.2 R ) - 1,2 -1,2 1,2
CHEN Chang-fu~“, ZHU Shi-min"~~, GAO Jie"“, WEN Yong-kai’“, MAO Feng-shan"
(1. Key Laboratory of Building Safety and Energy Efficiency of Ministry of Education, Hunan University, Changsha 410082, China;

2. College of Civil Engineering, Hunan University, Changsha 410082, China)
Abstract: The long-term work performance of anchored systems depends on the shear creep behavior of anchor-soil interface.
The technology of pressure grouting used in the construction of anchored systems is recognized to influence the creep behavior
of anchor-soil interface greatly. A specially apparatus with capability of applying different grouting pressures is designed to
investigate the impact of grouting pressures for the anchor-soil interface. The element-anchor specimens with different grouting
pressures are made by using this apparatus. The time-history curves of pullout displacement are obtained in applying
multi-stage loading to those prepared specimens by a specially designed creep pullout device. Chen’s method is adopted to
transform those individual time-history curves of pullout displacement into a group of creep curves with varying loading
stresses for each anchor specimen equivalently. Using the isochronal curve method the long-term shear strengths of anchor-soil
interface are derived for the specimens with different grouting pressures. Aiming to improve the modelling precision, the creep
curves with natural time coordinate are rebuilt to logarithmic time coordinates. The Kriging creep model for anchor-soil
interface accounting for grouting pressure is established based on the Kriging method. Comparison between the predicted and
the measured results for creep response validates that the proposed creep model has high precision in the fitting and prediction.
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Fig. 1 Pressure-grouting device
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Fig. 2 Shear creep curves obtained by Chen's method
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Fig. 1 Long-term shear strengths of anchors-soil interface under

different grouting pressure
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Fig. 3 Comparison of fitting results of original/pretreated creep

data
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