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Abstract; To solve problems in studying the formation mechanism of multi-phrase superimposed structures, this pa-
per took X-pattern normal faults in Nanpu No. 3 region as the example to investigate the controlling role of pre-exist-
ing structure in the depth of rift basin on the formation and evolution of later fault and to analyze the mechanism of
superimposed structures by using tectonic superposition theory and physical and numerical simulation. A geometric
model of space distribution was established. Through these studies, several laws were obtained as follows. First,

|

W #s B #3:2016-06-06

ESWA b @ KL AR L 55 2% % 55T 4 B B (14CX05016 A)

EZR AW FAI79—) B IR SR m PR TR, 322 FE M IR SAFAN TAE. E-mail: linqu_fengjw@126. com

A1 (1979—) . 55 IR G A B 3803, 1 )5 o 32 B0 38 M 5 24 RIS A0 1 220 5 AR SGE AR VR

E-mail:linqu_fengjw@126. com



513 U AR BT - RS IR AU R 22 0T W R AL ) B AL + 61

superposition manners mainly depend on the mechanical strength of pre-existing faults, the tectonic stress intensity
of the later fauts, and the relation between the pre-existing fault strike and the stress orientation of late period. Sec-
ondly, the pre-existing faults, which can influence local distribution of stress field and the mechanical strength of
stratum, influence the distribution of later fault development. In other words, the later stress field not only causes
the further propagation of pre-existing faults. but also the generation of new rupture in overlying strata. However,
under extension setting, the later stress field results in the propagation along pre-existing faults only without,
generating new faults when the inclined angle is less than 30°. Besides, under the influence of strong later force, it
is easy for the spatial mechanical stratigraphic sequences resulted from the segregation of plane of unconformity to
produce the non-coordination strain phenomenon and to cause discontinuous faults vertically with changed
occurrence. Therefore, the formation and development of the superimposed fault system is directly controlled by the
change of geo-mechanical properties of Tan-Lu fault since Paleogene.
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Fig. 2 Superimposed fault combination of X-type recognized in 3D seismic data (south-north profile)
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Fig. 3 Extensional orientation and fault strike of each formation in Nanpu No. 3 region
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Fig. 4 Fault growth index at different times and fault density of each formation in Nanpu No. 3 region
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Fig.5 Process and results of tectonic physical simulation experiment in Nanpu No. 3 region
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Fig. 6 Geological model of superimposed faults and setting of mechanical boundary conditions
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Fig. 7 Stress distribution maps of superimposed fault system through finite simulation
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