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Abstract; Because of mechanical difference between layers controlling fracture development, how to identify rock
mechanical stratigraphy and establish relationship with fracture distribution is important for accurate fracture predic-
tion and modeling. Using examples from studies of field outcrops, drilling cores, logging data and seismic data, this
article shows that separate identification of mechanical stratigraphy and fracture stratigraphy leads to a clearer un-
derstanding of fracture patterns and more accurate prediction of fracture attributes away from the wellbore. Mechan-
ical stratigraphy subdivides stratified rock into discrete mechanical units defined by properties such as elastic stiff-
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ness, poisson’s ratio and fracture mechanics properties. The results show that lithological combination, interlayer
and unconformity are basic components for fracture stratigraphy. Under single lithology condition, layer thickness
has negative correlation with fracture density and has positive correlation with fracture density, in contrast, under
single lithology condition, layer thickness has positive correlation with fracture density and has negative correlation
with fracture density. The fracture density. length have negative relationship with interlayer frequency, and the av-
erage spacing decrease along with shale content, under alternating lithology condition, when sandstone-mudstone ra-
tio reaches 6. 7 the fracture density shows high value. Most of middle-scale fractures are developed between layers
and, but most of little-scale fractures are only developed in layers. Within certain limits, positive power relationship
lies between matrix porosity and elastic modulus, however negtive seat-like relationship lies between matrix porosity
and poisson’s ratio. Finally, the mechanical and fracture stratigraphy can be divided into two main categories and
subdivided into six types.

Key words: rock mechanical stratigraphy; fracture stratigraphy; paleo-mechanical parameters; deep tight sandstone
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Fig. 2 Fracture development mode of Kuqa field outcrops at the South Tianshan piedmont
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Fig. 3 Relationship between fracture density and lithology of the field profile
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Fig. 5 Fracture development mode of tight sandstone in Kuqu field outcrops at the South Tianshan piedmont
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Fig. 6 Relational graph between fractures and mechanical parameters in connecting-well section
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Fig. 7 Division for corresponding development modes between rock mechanical stratigraphy and fracture stratigraphy
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Fig. 8 Elastic modulus and single-well fracture density in Paleogene formation of D gas reservoir

B15E S M s KA MR 1 o0 A5 1524 45 5 B [0 2% H 55 45 7

P60 55 50 45 40 /MP
S !
‘?Eu¢E@ﬁ>ﬁﬁﬁﬁgﬁgﬂ%ﬁﬁ\
i EER AR AR

l.ZT
| D0 R
A BER (A 4
,@0.8
. B
EISEREE RS hEE RS S — 5 1
o] B
PRSI e *
oy = 0
\ ' T 05 D> D5 D5 D5 Dy D505 Dy D
e [ 205 2042/ 205200372225 20 T2

9 DEBHERNESHARTHE AN S RER
Fig. 9 Geological model of discrete fracture network restricted by paleo-mechanical parameters

in Paleogene formation of D gas reservoir
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