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Calculation of failure points in the folded areas using geomechanical data: A case
study of Magu Northwest of Tabas region
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Abstract

Nowadays, the foundation and basis of drilling networks designs in areas with hydrocarbon potential are based
on detailed geomechanical and geological information and the use of related software and the integration of
this data and its inclusion in design is an integral and fundamental. Therefore, before exploratory drilling, it is
necessary to evaluate the tectonics conditions of the area in order to select the best places for high efficiency
drilling. The area studied in this research is Mago region in the northwest of Tabas. Then, using field observa-
tions, mechanical characteristics in the field, then using software such as, Stereonet, Daisy, Win tensor, Roclab
«the stress field was calculated for each station, and then the normal and shear stress were obtained. Calcultions
showed that in the folds the failure envelope Mohre circle didn’t reach the Mohr—Coulomb failure criterion,
and therefore there was no failure in the fold limbs. According to the calculations, to failure in fold limbs, it is
necessary to reduce the value of 6, and move from the point of 44 Mpa to 27.5 Mpa.

Keywords: Geomechanical properties, Failure point, Mohr—Coulomb failure criterion, Magu Region
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Station Limb 1 Limb 2 Fold Axis Axial Plane Pi (m) Plane
No.
Dip Strike Dip Strike Trend | Plunge Dip Strike Dip Strike
20 190 53 000 003 02 73.5 183
1 83 264
25 150 53 000 172 11 75.6 169.7
2 35 180 70 000 000 00 72.5 180 89 270
3 10 170 80 170 170 00 45 170 90 261
4 60 350 15 350 350 00 37.5 350 90 259
50 160 50 000 170 13 90 350
5 78 261
50 340 55 000 171 14 87.5 170.3
6 60 140 20 300 316 06 69.8 314.4 84 046
7 55 145 50 343 153 12 87.5 333.7 78 243
8 55 135 55 345 149 21 90 150 69 240
30 140 20 310 316 02 85 315.9
9 87 044
30 140 45 310 313 03 82.5 134.1
60 155 20 340 156 03 70 336.4
10 89 064
60 155 30 325 332 04 74.9 331.3
11 30 155 50 000 172 10 79.8 170.2 81 262
4l O)go dilain Lol fuF” iwiz g owid S 59 .Y Jou>
Fault Plane Slip Line Slip ol 62 o3
Station = o o o o
e a8 g Yy 2 E O -1 S K &
o= 1 - = 5 3 o
8 = S E 3 = | 2 = E = E
A <« = 2 = = = = = =
80 150 15 63 ID
75 150 14 64 D
12 194 01 198 71 19 14
80 145 10 57 ID
75 145 19 60 ID
Al 3 g0 dikain S T 3395 m 30 SlUY e S (L 9 (wid S TR Jou
Bedding Slip Line Slip ol
Station
Dip Dip-Dir Azim. Plunge Sense Trend Plunge
70 90 69 95 IS
35 270 34 273 IN
2 092 00
75 90 75 95 N
35 265 34 270 1N
53 90 50 62 ID
25 240 25 237 D
11 50 90 46 60 ID 070 09
30 245 30 240 ID
45 85 43 66 ID
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Analysis of Rock Strength using RocLab s_é”

Hoek-Brown Classification
intact uniaxial compressive strength = 175 MPa
GSI=60 mi=10 Disturbance factor =1

Hoek-Brown Criterion
mb=0.574 s=0.0013 a=0.503

Mohr-Coulomb Fit
cohesion = 6.055 MPa friction angle = 22.07 deg
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Rock Mass Parameters
tensile strength = -0.388 MPa
uniaxial compressive strength = 6.126 MPa
global strength = 17.977 MPa
modulus of deformation = 8891.40 MPa
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Analysis of Rock Strength using RocLab [

Hoek-Brown Classification
intact uniaxial compressive strength = 75 MPa
GSI=65 mi=12 Disturbance factor =0.7

Hoek-Brown Criterion
mb=1.754 s=0.0063 a=0.502

Mohr-Coulomb Fit

cohesion = 3.916 MPa friction angle = 30.85 deg
Rock Mass Parameters

tensile strength = -0.268 MPa

uniaxial compressive strength = 5.878 MPa

global strength = 13.800 MPa

modulus of deformation = 13348.85 MPa
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