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Plate Tectonics: Driving Mechanism

X Shallow earthquakes
(tension and normal faulting at divergent
boundaries; strike-slip at transform faults)

Plate Tectonics: Details in Subduction Zone

Ocean trench
(convergence)

X Shallow earthquakes

® Deep carthquakes
(mainly thrust faulting)
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1 . Volcanic Earthquakes
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Types of Faults

o

Strike slip Strike slip
(left lateral) (right lateral)

L

Normal Reverse (thrust)
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A Simplified cartoon for Thrust faulting during 12 November 2017 Ezgeleh, Sar-e
Pole Zahab, Kermanshah, Zagros, Iran Mw7.3 Earthquake
Interpreted by: M. ZARE, 20 Nov 2017
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Seismic Wave Forms
(Body Waves)

Compression wave Shear wave
(P wave) (S wave)
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Seismic Wave Forms
(Surface Waves)
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Result of Ground Shaking, 1994
Earthquake in Northridge, California
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Landslide on Coastal Bluff,
1989 Earthquake |n Loma Prleta Callfornla
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Liguefaction Damage, Niigata, Japan, 1964
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Seismic
wave

Bedrock Well- Poorly Bay mud
consolidated consolidated (water
sediments sediments saturated)

Mitigation Strategies

Earthquake effect Strategy

Fault rupture Avoid
Tsunami/seiche Avoid
Landslide Avoid
Liquefaction Avoid/resist
Ground shaking Resist
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A Significant Portion of Dollar Loss

Due to Earthquake

Dollar Losses by Type

Explosion/Fire
4.5%

Riot/Civil Disorder
1.0%

Earthquake
24.9%

Hurricane/Tropical Storm
32.7%

Wind/Hail'Tornado
36.5%

i« Uy

1971 San Fernando Valley Earthquake
“Soft story” failure of the Olive View Hospital. The column
failure caused a collapse that pinned the ambulances under
the rubble, rendering them useless.
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1989 Earthquake in Loma Prieta, California
Oakland Bay Bridge failure.

1994 Earthquake in
Northridge, California

Bull Creek Canyon Channel
Bridge on the Simi Valley freeway
near the epicenter to the north.
Shear failure of a flared column.
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1994 Northridge
Earthquake

Gavin Canyon Undercrossing
onl-5

Typical Cycle

Buildl (Rebuild)

Earthquake!

Learning

Research

Code Dﬁvelopment
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Who Is Involved in
Earthquake Hazard Mitigation?

Government

Construction The Built Environment

, (new and existing) Insurance
Architecture o
: Buildings Research
Sociology Bridges
Economics Dams Education
Lifelines
Seismology  \VUiel...... Geology
Materials Engineering

Hazard Risk Assessment
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Stress-Strain Relationships for Concrete
(Unconfined and Confined)

. —~ s S U
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Confinement  Forces actingon  Confinemen! from
from spiral one-half spirai or @ square hoop
6r or circular  circular hoop
hoop
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Unconfined

Confined

b) Well confined column
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1. Structural analysis
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7 = the number of reactions

—  If r<3 — staticinstability

— If reactions are appropriate — Stable

S —

~ If reactions are inappropriate —> Geometric
instablility
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consisting of separate parts or units which can be put together to form something, often in different
combinations:
- @ modular course in business studies

-« Most colleges now use the modular system of teaching.
- modular furniture
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1. Stud

2 . Runner (Track)
3. Jack Stud

4 . King Stud

5. Chord Stud
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1. Cripple Stud

2 . Header

3 . Strap Bracing
4 . Repetitive Framing
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1. Ridge Member
2. Heel

3 . Shear Wall

4 . Joist
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1 . Horizontal Wall Bridging
2 . Stiffeners
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1 . Connection Angles
2 . Connection Bolts
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1. Anchor
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1. sticR-built
2. Tilt up
3 . Box System
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1. Extended Poly Styrene (EPS)
2, Shotcrete
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Polypropylene (PP), also Rnown as polypropene, is a thermoplastic pobymer used in a wide

variety of applications. Polypropylene is in many aspects similar to polyetfrylene. It improves

mechanical properties and thermal resistance, while the chemical resistance is decreased.
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CBCM-S “SLIM-LINE” CBCM-E “ECO-LINE”

Void former made from recycled Polyethylene Void former made from recycled Polyethylene
h=100, 140, 160 and 180 mm h=225, 270, 315, 360, 405 and 450 mm
Positioning cage mage from reinfocement steel, =250 cm Positioning cage mage from reinfocement steel, I=250 cm
For Slab Thickness For Slab Thickness
Between 20 and 30 cm Between 35 and 60+ cm
Incurred Load Reduction Incurred Load Reduction
1.3 to 2.5 KN/m? 2.4t0 4.8 KN/m?
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Size: 24x19x20 Size: 24x14.5<20 Size: 20x10x20
Max. Weight: 5.7 kg Max. Weight: 4.7 kg Max. Weight: 4 kg
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