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~— 1. Target Spectrum Matching

Earthquake Selection for UHS
Based — Spectral Shape

Spectral Shape Criteria

—————

2. Period Range Coverage

(T1 'Tz)

3. Significant Frequency
Content Preservation

UHS Requirements

1. Hazard Level Consistency
(e.g., 2% in 50 yr)

2. Site-Specific Amplification

Consideration
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Moment
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Chord Rotation

K N

Within-component

Component i: { O¢gp, p1, My, ...}

Between-component

Component j: { Bcap pi, My, ...}
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Damage Residual Story Drift Ratio

State Description A/ h"

No structural realignment is necessary for
structural stability; however, the building may 0.2%

DS1 require adj ustment and repairs to (equal to the maximum out-of-
nonstructural and mechanical components plumb tolerance typically
that are sensitive to building alignment (e.g., permitted in new construction)
elevator rails, curtain walls, and doors).

Realignment of structural frame and related
structural repairs required to maintain

DS? permissible drift limits for nonstructural and 0.5%

2 . ST D/0
mechanical components and to limit
degradation in structural stability (i.e.,
collapse safety)
Major structural realignment is required to
restore margin of safety for lateral stability;

DS3 however, the required realignment and repair 19
of the structure may not be economically and o
practically feasible (i.e., the structure might
be at total economic loss).

High Ductility Systems
Residual drift is sufficiently large that the 4% < 0.5Viesign/ W
structure is in danger of collapse from —

DS4 earthquake aftershocks (note: this Moderate Ductility Systems
performance point might be considered as 2% < 0.5Vsesign/W
equal to collapse, but with greater
uncertainty). Limited Ductility Systems

1% < 0.5Vesign/ W

Damage
state
None

Slight

Moderate

Extensive

Complete

HAZUS mean damage ratio
Typical description (residential) (repair/replacement)

No damage 0%
Minor cosmetic cracking, small
plaster/drywall cracks ~2%

Wider cracks, damage to
finishes/utilities, partial

chimney damage ~10%
Major structural/non-structural
damage, partial collapse,

building unusable ~50%
Collapse or imminent danger of
collapse [[4]] ~100%
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Earthquake decluster catalog

Gardner and Knopoff ETAS 2009 SML 2025
1974 Reasenberg 1985 supervised machine learning

Maximum magnitude b-Value

Annual rate
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Table 6 « value and & value in the declustered catalog of Iran’s major tectonic zones using different methods

Zone Declustering method
Re Uh G-K Gr ETAS-0.5 ETAS-0.6  ETAS-0.7 ETAS-08  ETAS-0.9

a B a b A b a b a b a b a b a b a b

NorthofIran  5.13 092 510 094 479 088 446 082 508 094 501 093 496 092 472 088 457 086
Eastoflran 478 084 456 081 425 076 391 070 455 083 449 082 439 080 410 075 376 071
Zagros 556 089 540 088 495 081 436 071 556 094 554 095 545 094 533 093 482 089




Table 1 Magnitude-scaling relations to estimate the maximum

(A : z
A . . o e earthquake magnitude for the Iranian Plateau
oy oling )
035 i 3 ity Seismicity
Reference Style of Relationship
Parameters faulting

Wells and Coppersmith Strike slip M, =1.12logL+

(1994) 5.16
Reverse M, =122logL+

4] 5.00
| Normal M,=132logL+

i 4.86
45} Leonard (2010) Strike slip M,=1.67logL+

4.17
36 Dip slip M, =1.67logL+

424
34| Nowroozi (2010) All M, =0.86logL+

536
2 Ghassemi (2016) Strike slip M,=081logL+

5.66
1 Thrust M,=097logL+

. 529
— Thingbaijam et al. (2017)  Strike slip M,=14T7logL+

26 432
Reverse M, =1.63logL+

24 438
Normal M, =2.06logL+

22 3.55

The rupture length in all relationships is expressed in kilometres
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FAULT MAP OF THE TEHRAN REGION
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Uncertainty and sensitivity assessments on the inputs of probabilistic
seismic hazard assessment: A case study of the North Tehran fault
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ARTICLE INFO ABSTRACT

Keywords: Probabilistic seismic hazard analysis (PSHA) often incorporates significant uncertainty in its inputs, which have
The uncertainty and sensitivity analyses the potential to substantially affect the estimated hazards. To improve the reliability of seismic hazards, the pre-
PSHA

sent work examines how these uncertainties impact the variability of PSHA and disaggregation results. For this
purpose, uncertainty and sensitivity analyses have been performed for different sites in the Tehran region, with
the seismic source of the North Tehran Fault as a case study. The results show that uncertainties in the input para-
meters have a moderate to significant effect on the PSHA and disaggregation results. The uncertainty and sensi-
tivity analyses of this study provide a better understanding of the various PSHA parameters and their associated
uncertainties. Therefore, such analyses establish confidence in the PSHA results and expose the main sources of
uncertainty, which enable the prioritization of endeavors to reduce hazard variability.

Disaggregation
North Tehran fault




