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Analysis of conceptual models for the influence of rock mechanics on
tensile zone in faulted anticlines

Sun Shuai'? ,Hou Guiting'

(1. Key Laboratory of Orogenic Belts and Crustal Evolution ,Ministry of Education ,School of Earth and Space Sciences ,Peking University,
Beijing 100871, China; 2. Research Institute of Petroleum Exploration and Development , PetroChina , Beijing 100083 , China)

Abstract : The study on the structural fracture development in the faulted anticline in Kelasu tectonic zone ,Kuga Depres-
sion,reveals a tensile fracture zone developed in the hinge zone of the faulted anticline. And the flow rate from single-well
test in the tensile fracture zone is high,indicating a prolific zone. Therefore, it is of great significance to oil/gas explora-
tion and development to make an in-depth study on the tension fracture zone and its controlling factors. Our previous stud-
y reveals that the tensile fracture zone is controlled by neutral surfaces,but the influence of rock mechanics on the zone
remains unclear. Then, we build several 2D mechanical conceptual models with different rock mechanical parameters
through finite numerical modeling, for analyzing the influence of Young’ s modulus, Poisson ratio and viscosity ratio on the
tensile fracture zone. The results show that: (1) when the Young’s modulus is greater than 70 GPa,the maximum strain
value grows rapidly with the increasing Young’ s modulus; both the width and thickness of the zone feature an overall
linear growth with the increasing Young’ s modulus; (2) when the Young’ s modulus is greater than 40 GPa, the
maximum strain value and width of the zone grow progressively with the increasing Poisson ratio; (3) when the viscosity
ratio is less than 25 ,the maximum strain value comes to zero,and the width or thickness of the tensile fracture zone can
be neglected ; while when the viscosity ratio is greater than 25, the maximum strain value grows greater than zero and

increases gradually,and so do the width and thickness of the zone.
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Fig. 1 The tensile fracture zone developed in the subsalt faulted anticline in Kelasu structural zone,

Kuqa Depression( modified after reference[ 24 ] )
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Fig.2 The schematic diagram showing the structural unit division(a) of Kuga Depression,and the geologic

profile of the study area(h)
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Fig.3 The building of the numerical conceptual models
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Table 1 Conceptual models with different Young’s modulus and Poisson ratios,and the numerical results
H5 B THALE By it/ GPa TRKRIAE(E/10 70 KRR R F A O/ m KRG R B R/ m

A, 0.10 10 4.5 112.4 7.5

A, 0.10 25 5.4 115.0 7.5

Ay 0.10 40 6.5 118.6 8.4

A Ay 0.10 55 7.9 122.1 9.3
Aq 0.10 70 9.9 124.0 9.3

Ag 0.10 85 13.2 129.2 10.1

A, 0.10 100 40.6 129.3 10.1

B, 0.15 10 4.6 112.4 7.5

B, 0.15 25 5.5 115.0 7.5

B, 0.15 40 6.6 118.6 8.4

B B, 0.15 55 8.0 122.3 8.8
5 0.15 70 10.2 124.0 9.3

By 0.15 85 14.0 129.2 10.1

B, 0.15 100 45.7 131.0 10.1

C, 0.20 10 4.6 112.4 7.5

C, 0.20 25 5.5 115.0 7.5

Cs 0.20 40 6.7 118.6 8.4

C Cy 0.20 55 8.3 122.5 8.7
Cs 0.20 70 10.7 124.8 9.3

Cs 0.20 85 15.2 129.2 10.1

C,; 0.20 100 52.7 131.0 10.1

D, 0.25 10 4.6 112.4 7.5

D, 0.25 25 5.6 115.0 7.5

D, 0.25 40 6.9 120.3 8.5

D D, 0.25 55 8.7 123.9 9.3
Ds 0.25 70 12.1 124.8 9.3

Dg 0.25 85 22.5 129.2 10.1

D, 0.25 100 61.2 132.1 11.0

E, 0.30 10 4.7 112.4 7.5

E, 0.30 25 5.8 115.0 8.4

E; 0.30 40 7.3 120.3 8.5

E E, 0.30 55 9.5 125.7 9.3
Es 0.30 70 13.2 127.4 10.1

Eq 0.30 85 35.7 129.2 10.1

E, 0.30 100 72.6 132.8 11.0

F, 0.35 10 4.8 113.3 7.5

F, 0.35 25 6.2 116.8 8.4

Fy 0.35 40 8.1 122.1 9.3

F F, 0.35 55 11.1 124.0 9.3
Fs 0.35 70 16.8 129.2 10.1

Fg 0.35 85 51.4 130.9 10.1

F; 0.35 100 85.9 132.8 11.0

G, 0.40 10 5.0 113.3 7.5

G, 0.40 25 7.0 118.6 8.4

G, 0.40 40 9.9 124.0 9.3

G G, 0.40 55 14.9 127.6 10. 1
Gs 0.40 70 26.6 129.2 10.1

Gg 0.40 85 70.1 132.7 11.0

G, 0.40 100 101.5 136.3 11.0
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Table 2 Conceptual models with different viscosity ratios and their numerical results
M H
RS H, H, H, H, H; Hq H; Hy Hy
AR 0.25
Wi/ GPa 55
R L 10 25 40 55 70 85 100 115 130
e KR {810 73 0.0 0.0 4.8 9.3 11.9 13.7 14.6 16.4 16.4
TKRBAE R B SR /m 0.0 0.0 89.4 123.9 141.6 149.5 158.5 161.1 167.2
IR LE R BRI /m 0.0 0.0 2.6 8.7 15.9 23.4 31.4 39.5 47.7
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Fig.5 Young’s modulus vs. maximum strain value(a) and width(b) and thickness(¢) of the tension fracture zone
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