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Technical ApproachTechnical Approach

1. Identify fault crossings on
regional basis

2.   Characterize fault location,
width, and orientation at
specific sites

3.   Estimate displacement
amount, direction, and
distribution

4.   Evaluate geotechnical soil
conditions

5.   Model pipeline response to
seismic demand

6.   Develop and install
mitigation measures
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Overall Rupture Characteristics

• Surface rupture length: 85 km

• West-vergent thrust faulting,
   secondary left-lateral slip

• Vertical displacements:
Southern part: 1 - 2 m
Central part: 2 - 4 m
Northern part: 4 - 5.5 m

• Complex northern termination

• Ruptures mostly along existing
  fault scarps
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Hanging Wall vs. Footwall DeformationHanging Wall vs. Footwall Deformation



Footwall Deformation: Localized BulldozingFootwall Deformation: Localized Bulldozing
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Fault scarp
bulldozed into
building,
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Building collapse from surface fault rupture
Kuangfu Junior High School
Building collapse from surface fault rupture
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Western Fault StrandWestern Fault Strand

Eastern Fault StrandEastern Fault Strand
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Surface rupture splits into
two strands in eastern part
of school campus
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Surface rupture at
Wu Hsi Bridge
Surface rupture at
Wu Hsi Bridge
Two bridges, on 16-m-deep
caisson foundations

Eastern spans collapsed
Western spans damaged

Rupture pushed spans off piers
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Northern piers: shear failureNorthern piers: shear failure
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Single, 2-m-high scarp
north and south of bridge
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Multiple scarps
where rupture
encountered
deep piers
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Secondary Hanging-Wall DeformationSecondary Hanging-Wall Deformation



Chung Cheng Park
Stream Channel:

Multiple small
folds/faults within the
hanging wall block
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Chung Cheng Park: Stream Channel ProfileChung Cheng Park: Stream Channel Profile
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Summary
• Complex variability along fault strike 

(Rubin et al., 1996; Ghose et al., 1997)

• Footwall deformation: 
Bulldozing at fault tip (1 - 10 m)

• Hanging wall deformation:
Primary Fault Rupture and Folding (10 - 50 m)
Secondary Fault Rupture and Folding (10 - 500 m)
Rotation of Fold Limbs (10 - 1500 m)

• Structures may be able to withstand some rupture
if located, designed and built appropriately
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Application to StructuresApplication to Structures
• Structural response to rupture influenced by

– Location relative to fault trace (e.g., footwall, scarp)
– Amount of surface run-out (bulldozing)
– Type of run-out material (alluvium, bedrock)
– Orientation relative to rupture direction
– Structural integrity / construction

• Structures may influence location and pattern of
surface rupture

• Interaction between structures and deformation
may produce damage to adjacent structures
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