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Primary Issues
Width of primary slip zone

Overall width of faulting, and the affect
of warping in areas of thick sediment
accumulation

Need to consider straight sections of
fault differently than zones of complexity

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009



Examples From:

Mapping and Surveying of Surface Ruptures

Landers, Izmit, Imperial, Hector Mine

2D and 3D Trenching Across Faults

Landers, Izmit, Imperial, San Andreas, Rose
Canyon, San Jacinto

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009



General observations on fault zone structure
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TRENCH 2, EXPOSURES 1,2, 3

Broad zones
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j narrow rapid
& with depth

Superstition Mtn Fault

Imperial Fault at Harris Road

NAF - Rockwell
s v et al., 2001

Ftw st bl il o i ot i

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009



= Rose Canyonfgult in San
Diego — multiple active
A Il strandsin late
_ @ uoicrnary, narow
rupture m IVIRE

SW .

~~base of french

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009



Highway 247
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San Andreas Fault at
Little Rock
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sefaults are relatively
raight, the rupture zones
tend to be quite narrow
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- Rupture in individual earthquakes can be quite narrow

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009
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The Imperial Fault, SouthernCalifornia

Ruptures up through 6-10 km of sediment, with two historical ruptures (1940, 1979)

International Border site
(Thomas and Rockwell, 1996)
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Quaternary volcano

Seismicity lineament
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Contour Interval: 10cm
generally down to NE

IFD Site Map

Offset on Channel 264-268:
J0x06m
Offset on Channel 310-319:
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50£05m




View to W




Fault-Parallel Trenches
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, Fault slip versus oft-fault warping, slip gradients

A case study from the 1999 Izmit and Duzce earthquakes

Resolution of near-field and far-field deformation

Eften
4 Stepover
| ’.’ /
| / /
./ Hendek
Adapaiarl [/ " 4 Golu
L]

/ I

fm . i/
/Zlzmit / ake S 7 /
| / y Lake Sapanca { /S 4+

e
uk ﬂ - ’- —— f .’;
\ehm = "Galcik™> = = e L

Sapanca segmenm\ e ——— T — | overlapping

Karamiirsel Sakarya Segment | ruptures

L T J T

K::mrnurse.l Géleiik Stepover Sapanca Stepover ‘:“- -
Stepover M71 1965
=67\,

I Akyazi gap

Figure 1.

Rockwell et al., 2002
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Surveyead trees, fence posts, other
cultural reatures across the rault

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009



Definitions and
measurement
criteria

OFD=T-(P+YS)

T = total horizontal deformation

S = brittle deformation on the secondary fault

P = brittle deformation on the principal fault zone
W = width of total deformation

w = width of principal fault zone

ws= width of secondary fault

Surface Fault D




Site 6 Survey

Site 6. Offset
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‘Site 8 - Offset fence

Site 8 Survey




Site 7 Survey
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Site 7 — Offset wall
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Site 10 Survey
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Site 5 Survey

Site 5 variability
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Site 4 Survey

Site 4 — Offset
tree grove
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Off-fault warping accounted for 0-40% of slip, and
averaged about 15%, within a few meters of the fault,

with nearly all on the side of thick alluvium
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Lessons Learned

Straight portions of strike-slip faults tend towards
highly localized slip, with most of the displacement in
a Narrow zone.

The width of faulting narrows with depth for
individual ruptures (or, most ruptures splay to the
surface)

Warping in near surface sediments is common,
especially where alluvium is thick, and there are
substantial along-fault slip gradients

Surface Fault Displacement Hazard Workshop, UC Berkeley, May 20-21, 2009
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