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Fig. 1 Relationship and assemblage types of fracture in
the Shahejie Formation(a),the loading forces to the model
was added to 1200 kg(b) in the two cases of breaking
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breaking almost along the loading direction; the broken lines show

the breaking direction and extending length
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Fig. 2 The isochromatic curve of photoelastic experiment
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Abstract

Five types of fracture assemblage were summarized from the siltstone of the Tertiary Shahejie Formation in
the southern North China basin, i.e., D conjugated shear fracture belts arranged in en échelon N-S-striking
tension fracture; @) conjugated shear fracture belts arranged in en échelon E-W-striking tension fracture; 3
tangly shear fractures with variable striking; @ shear and tension fractures cutting each other; and ) sporatic
fractures. Furthermore, a photoelastic physical model for experiment was established with well-proportioned
and gradually increased loading along the direction of 96° (ESE-WNW). The results suggest that 3 types of
isochrome map, which marks the local stress along the fractures, could be identified; type I has a symmetrical
shape in respect to the fracture with the main axis perpenticular to the fracture, and type I has a symmetrical
shape in respect to the fracture with the main axis parallel to the fracture, whereas the compound type (type
I ) has an asymmetrical shape in respect to the fracture with the oblique main axis. Fracture assemblage of
type (D has type I isochrome map with tensional or tensional-shear stress, and fracture assemblage of type @)
has compound type (type I ) isochrome map with compressional stress, and fracture assemblage of type @, @
and ® have very complicated stresses. Micro-fracture starts to form when loading is increased to 1000 kg, and
macro-fracture starts to extend when loading is increased to 1100~1200 kg. The order of the extending of
broken fracture from strong to weak is @, &, ®, @ and @. The fracture assemblage of type (D is the
earliest one to start tension with the greatest tensional velocity; Therefore, the fact that the best tendency to
connect the fractures occurs to type (D suggests that a perpendicular loading to the en échelon fracture could

easily result in the occurrence of connectedness.

Key words: fracture; tension; photoelastic physical model; southern North China Basin; Shahejie

Formation
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