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Seismic Retrofit Guidelines 1st Edition - Procedure

4[ Seismic Hazar]al— [ Modeling ]
[ Target Ja
Demand Spect

4[ Seismic ]7
~
Annual Probability of Records

Motion Intensity [ Incremental l
Occurrence Dynamic Analysg¢s

( Conditional }
t

Probability to Intensi
L Qccurrence

J

Probability of Drift
ExceedencePDE, in 50yrs




Pre-processing

o)

D201, fenion LI BV

100 —
) f,\’(\ | . Crustal Earthquakes
A : ,
f / '“ | | — Records
80 ‘\. J Mij — Records Average
V LLoa
- = ;! VAR a) — Target
[ Seismic Hazard ] | ﬂ\ ) AN
‘ i B RS

Target
Demand Spectra

H g
jraisy Ve FEre b, doatie S

TIRW T

1, Seatde (0 ME) EVI

pually. Vil b 2

1, Seatle ﬂb\ﬁm

e e

_ m.{SUdeCtIOI’] ]

s by W
Rl s
=
owachi o o205, T}
fioadhian famt 55 D20t
I
ﬂju.'::ul. Jamn. 25 Skp 2003, Honlbe tu | HKDOBD) BV 5
W M
oo amd 55 3 quulﬁ' B0 ‘
o S R + :
} 03
08
B
05
'ucucuﬁ&»sLsdanla nz!m)d } —f—— 04
.—.4.- H
i

4: Tune {Sﬂ:]

2
Period (sec)

Seismic

Records

2 Seismicity regions
(High and Moderate Intensities)

10 Ground motions for each of hazard types

Total of 60 ground motions
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Pre-processing

[ Seismic Hazard } Lateral Deformation Resistance System (LDRS)

27 Prototypes implemented

- Concrete
[ Target } Steel

Demand Spectra

- Masonry

- Timber

- Brick
Seismic _ Rocking
Records

42 Resistance Levels

[ Modellng } 3 Heights
Total 3402 models




Simplified Model of an LDRS
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Typical Building

2 DOF System:
2 Shear springs + 2 Lumped masses



Pre-processing

Out-of-plane: Unreinforced masonry/brick walls

[ Seismic Hazard } 4 URM prototypes

‘ Different heights, thickness, and surcharges

} Total 359 models
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Pre-processing

[ Seismic Hazard } Diaphragms

6 Prototypes

- Timber
[ Target } - Metal decking

Demand Spectra

5 Span lengths

42 Resistance levels
Seismic
Records Total 1260 models

[ Modellng }




Analysis
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Post-processing
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Priority Retrofit Ratings

Priority Retrofit Ranking

Maximum PDE

H1 71 High Level 1

> 10%

H2 17 High Level 2

10% >= PDE > 7%

H3 1T High Level 3

7% >= PDE > 5%

M1 Medium

5% >= PDE > 2%

LTLow ( No Retrcrfit Red®® d )
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Seismic Performance Analyzer
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LDRS Analysis - Risk Assessment
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Seismic Performance Analyzer

Br -alumi of Educsa

Introduction LDRS Analysis Out-of-Plane Analysis Diaphragm Analysis Contact

Risk Assessment Retrafit Design
Diaphragm Analysis - Retrofit Design
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Displacement Limit
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Diaphragm Retrofit Design Results &= | Print PDF

Diaphragm Retrofit Design Analysis Results
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SRG2: New Masonry Infill Prototypes, M4, M5, M6

. 3 Aspect Ratio Masany
e L— (AR) Infill
' Prototype
) 25>ARC1.0 M-4
€C1.3 -
1.0>ARCO0.5 M-5
) 25>ARC1.0 M-5
1.3> €CO0.7
1.0>AR C0.5 M-6
€<0.7 25>ARCO0.5 M-6
Notes:

(1) Aspect Ratio (AR) is ratio of wall height / length.
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