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Fig 1 The honzontal extension due to grabens and homts is L,— L.
Therefore the horizontal strain is (L;— L) / L,
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Fig 2 Map showing the relationships between plastic strain due to faulting
and D/L ratio and depth of deformation
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Depth (km) is shown in the axis X and strain (%) is shown in the axis Y
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1 (Wemicke, 1982)'¢

Table 1 The types of faulis based on the geometry and rotation of faults'®
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(a)
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Fig 3 Diagram of the rgid-body mechanism
() ;3 (b s
R 0= ¢— o
(a) The initial state in which the faults are with no displacement; (b) The fault dips decrease with the rotation of faults. The
spaces with interrogation marks are mot well explained. The rotated angle of the bed is equal to that of the faults, thatis to say,
0=q— o
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Fig 4 Simple shear models for fault rotation
(a) s (b
(a) Vertical shear model; (b) Oblique shear model. For two models, the shear stress increases close to the fault plane
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Fg 5 Diagram showing no rotation of both faults and bed
(a) s (b

(a) The date before the movement of faults; (b) The date after the movement of faults

(a) (b)
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Fig 5 Diagram showing rigid-body rotation of faults and bed
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After motation, the length of bed did mot dhange
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Fig 7 Sketch showing the vertical shear model

The bed has changed its length after vertical shear
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tan ( §) = tan (0) + tan( 0) @
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AC = h[1+ tan( Otan(a)] (€]
e = ACICE = [ cot( ®+ tan ()] [ cot(0) — tan ()] C))
.« . 9) 6. 9
e= [ cot( Mtan (0) + tan()tan (0)] [ 1— tan(a)tan ()]
= cot( Man(0) [1—tan( Otan(0)] + tan ()tan () [ 1 — tan (a)tan(0)] (10)
R tan (@) tan ©) 1,

White  (1986)'"", « 45 , 0 45

, tan(tan(0) 1.
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Fg 8 Comparison of extenson between the vertical shear and oblique shear
o ( Westaway  Kusmir, 1993119 )

The angle @ is the intersection angle between shear and vertical direction (M odified from Westaway and Kusnis 199319 )
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San Miguelito

K9 Z7 &+ &% T San Miguelito 30X 3| & 3 &

Fg 9 Geolagical section from the San Miguelito of Mesa Central, Mexico

Cantera C Xu 20047 )
The marker bed is Cantera uwelled tuff (Modified from Xu et al., 2004 21)
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29 C Xu 2004")
Table 2 Results of strains of the fault blocks in Fig 9 (From Xu et al., 2004"%)

N 3 4 5 6 7 8 9 10 11 12 13 14 15
0, ) %5 23 25 2 30 24 18 18 2 12 18 12 14
@) 63 54 64 45 75 55 58 75 & 67 64 65 6

Ly (m) 660 540 500 438 755 1120 540 400 1180 550 450 1980 79

Ly (m) 600.5 4841 4532 3867 638 10232 5136 3804 10941 5379 427.9 19367 7665

h(m) 1395 1738 1031 2056 10L2 3189 1043 331 2061 485 678 1919 3851

0.0991 0.1155 01033 01326 0. 158 0.0%46 0.0514 00515 Q078 0.0225 0.0516 0.024 0 030

S 0233 035% 02275 05316 0. 154 03117 0.2031 0070 0 18%4 0.0902 0.1584 0.091 0 111
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METHODS TO CALCULATE THE FAULT-RELATED STRAIN

XU Shun-shan, Nieto-Samaniego AF, Alaniz- Alvarez SA
(National Autonomous University of Mexico)

Abstract: This paper presents some methods for calculation of fault strain. The faulting can produce
continuous and discontinuous strain. The continuous strain has positive elationship with the ratio of fault
displacement vs fault length and with the effective stress on the fault plane. When calculating the
discontinuous fault strain, we should consider three factors that affect the establishment of equations:
fault geometry, fault rotation, and fault size or fault displacement. There have been three mechanisms of
fault wtation: rigid-body, vertical shear, and oblique shear. For these models, the calculation equations
are established, respectively. These equations are related to the rotation angle and displacement of fault.
For the rigid-body model, the fault has no internal defomation, thus the bed wemain its length after
rotation. The discontinuous strain due to this mechanism is smallest. The vertical shear produces bed
defomation, whereas the horizontal length of bed does mot change. The established equation indicates
that, using the same data, the discontinuous fault strain is larger than that for the rigid-body model.
Similarly, the oblique shear also causes bed deformation, but the horizontal length of bed remains
constant. The obtained equation implies that the discontimuous fault strain is larger than that for the
vertical shear model in the same condition.

Key words; fault; fault strain; fault rotation; vertical shear; oblique shear



