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DETAILED ABSTRACT

DETAILED ABSTRACT

Focused on the interaction of ground-foundation-steel frame
structure; the regularity of surface deformation caused by
underground mining; the mechanical characteristics of disturbed
ground base and concrete interface; the deformation resistance
characteristics of steel structure and the additional internal force of
ground-foundation-steel frame structure caused by mining-induced
surface deformation; the mechanical model of supplementary
deformation and finite element calculation etc., comprehensive
methods such as finite element numerical calculation; field
measurements; experiments in laboratory and theoretical analysis
are applied in this paper to study the interaction of ground-
foundation-steel frame structure in a mining subsidence area
systematically. Main conclusions are obtained as follows:

(1) Mechanical model of ground-foundation-steel frame
structure interaction in a mining subsidence area is established, and
this model is used to analyze and study the mining-induced process
of underground mining face; the different building location in
sinking basin of a mining subsidence area; the additional internal
force of ground-foundation-frame structure caused by mining-
induced surface deformation. The changing law of supplementary
deformation and the influencing regularity of main factors are
obtained. which provides a theoretical basis for studying the

surface limit deformation allowed by existing frame structure,
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foundation pattern and rational frame structure above the a mining
subsidence area.

(2) Combined with the existing standard of side-displacement
limit of multilayer steel frame structure, the side-displacement
limit value of steel frame structure is H/200. Through theoretical
analysis and experimental research of the deformation
characteristics and the internal force of the frame structure in a
mining subsidence area, the limit value can reach H/100 in the
process of mining.

(3) Along with advance of coal mining face, the buildings
above a mining subsidence area should go through the compression
zone, the inflection point zone and the tensile zone of mining-
induced surface sinking basin in order of priority. As the buildings
are located in areas of maximum positive curvature, inflection point
or maximum negative curvature in mining-induced surface sinking
basin, the additional internal force or the supplementary
deformation of upper structure, foundation and ground base can
reach the maximum value, it is a disadvantageous position.

(4) Interface deformations caused by surface deformation in a
mining subsidence area include tangential deformation and normal
deformation, and the damage surface occurs in soil inside close to
the interface. The normal deformation and the normal force of soil
are relevant to the soil property but not relevant to the
characteristic state of interface. The friction force along the
tangential direction caused by lower soil slip results in tangential
deformation, and it is relevant to the friction coefficient and the
normal force.

(5) Mining-induced surface deformation causes mainly increase

in stress of bottom beam column and enlargement of side
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displacement of frame structure. When being in elastic state of
structure, the additional stress and supplementary deformation are
directly proportional to the surface deformation suffered by frame
structure.

(6) Pure frames and frames with support both have good
deformation resistance capacities. The foundation rigidity of frame
with support is increased to reduce the deformation and internal
force of beam column in supporting plane obviously, and this
support can effectively decrease the horizontal displacement of the
frame and the horizontal shear force caused by the earthquake, that
is, the frame structure with support possesses a better performance
of earthquake resistance and deformation resistance.

(7) Impact of combined surface deformations in a mining
subsidence area on the deformation and internal force of frame
structure is bigger than the single deformation of the same
deformation quantity., The influencing regularity of combined
deformation on the steel frame structure is similar to that of the
horizontal deformation, however, the influencing degree of
combined deformation is greater. It indicates that horizontal
deformation in combined deformations has a control effect on
deformation and internal force of frame structure.

(8) Because the rigidity of strip foundation is larger than that
of independent foundation, it can effectively decrease the impact of
surface deformation on the upper structure, thus the extent of
stress change of upper structure with strip foundation is smaller
than the upper structure with independent foundation, the strip
foundation should be properly adopted.

(9) Through analyzing combined regularities of surface

movement and deformation in a mining subsidence area , the
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mechanical properties of disturbed ground base and concrete
interface; the impact of surface deformation in a mining subsidence
area on deformation and internal force of steel frame structure as
well as main influencing factors , the interaction mechanism of
ground base-foundation-steel frame structure is studied , so as to
provide a theoretical basis for reinforcement , designing of
buildings above a mining subsidence area and underground mining

methods to control the surface deformation.
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